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Subject: Peach Bottom Atomic Power Station, Units 2 and 3 
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Dear Sir/Madam: 

Exelon Generation Company, LLC is submitting License Change Application ECR No. 99-00015, in 
accordance with 10 CFR 50.90, requesting an amendment to the TS (Appendix A) of Operating License 
Nos. DPR-44 and DPR-56 for Peach Bottom Atomic Power Station (PBAPS), Units 2 and 3. This 
proposed change will revise TS Section 3.3.1.1, "Reactor Protection System Instrumentation" and 3.4.1, 
"Recirculation Loops Operating Reporting Requirements" and their associated TS Bases and TS Section 
5.6.5 Core Operating Limits Report (COLR) to reflect changes to support the activation of the trip outputs 
of the Oscillation Power Range Monitor (OPRM) portion of the Power Range Neutron Monitoring (PRNM) 
system and deletes the Interim Corrective Action requirements from the Recirculation Loops Operating 
Technical Specification. Information supporting this TS Change Request is contained in Attachment 1 to 
this letter, and the proposed TS pages (including marked-up pages) showing the proposed changes to the 
PBAPS Units 2 and 3 TS are contained in Attachment 2. In addition, descriptions and justifications for 
each deviation from the generically approved NUMAC PRNM Licensing Topical Report (LTR), or changes 
not addressed in the LTR are provided in the "Plant-Specific Responses Required by NUMAC PRNM 
Retrofit Plus Option III Stability Trip Function Topical Report (NEDC-3241OP-A) Phase 2 OPRM Trip 
Activation/Deletion of ICAs" (Attachment 3). This information is being submitted under affirmation, and 
the required affidavit is enclosed.  

In order to support the schedule for system activation, we request approval of this TS Change Request by 
August 15, 2001, and that the amendments become effective within 30 days of issuance.  

If you have any questions, please do not hesitate to contact us.  

Very truly yours, 

9i; Ii_½ 

James A. Hutton 
Director - Licensing 

Enclosures: Attachments; Affidavit 

cc: H, J, Miller, Administrator, Region I, USNRC 
A. C. McMurtray, USNRC Senior Resident Inspector, PBAPS 
J. Boska, Senior Project Manager, USNRC 
R. R. Janati, PA Bureau of Radiological Protection



COMMONWEALTH OF PENNSYLVANIA

ss.  

COUNTY OF CHESTER 

J. J. Hagan, being first duly sworn, deposes and says: 

That he is Senior Vice President of Exelon Generation Company, LLC, the Applicant 
herein; that he has read the foregoing Application for Amendment of Facility Operating 
License Nos. DPR-44 and DPR-56 for Peach Bottom Atomic Power Station Units 2 and 
3, concerning "Activation of the Trip Outputs of the Oscillation Power Range Monitor 
Portion of the Power Range Neutron Monitoring System," and knows the contents 
thereof; and that the statements and matters set forth therein are true and correct to the 
best of his knowledge, information and belief.  

Subscribed and sworn to before me 

this ' day\]f 

of 2001.  

NotaryPublic 

Notarial Seal 
Carol A. Wa',;Dn, Notary Public 

Tredyffrin Twp., Chester County 
My Commission Expires May 28, 2002

Msmber, Pensyivcnia Association ot Notarias
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Introduction 

Exelon Generation Company, LLC, Licensee under Facility Operating License Nos. DPR-44 
and DPR-56 for Peach Bottom Atomic Power Station (PBAPS), Units 2 and 3, requests that the 
Technical Specifications (TS) contained in Appendix A to the Operating Licenses be amended 
to revise TS Sections 3.3.1.1, "Reactor Protection System Instrumentation", and 3.4.1, 
"Recirculation Loops Operating Reporting Requirements" and their associated TS Bases and 
TS Section 5.6.5 Core Operating Limits Report (COLR) to reflect changes to support the 
activation of the trip outputs of the Oscillation Power Range Monitor (OPRM) portion of the 
Power Range Neutron Monitoring (PRNM) system to delete the Interim Corrective Action 
requirements from the Recirculation Loops Operating Technical Specification.  

The NRC issued Generic Letter (GL) 94-02, "Long-Term Solutions and Upgrade of Interim 
Operating Recommendations for Thermal Hydraulic Instabilities in Boiling Water Reactors", 
which requires Exelon Generation Company, LLC to develop and submit to the NRC a plan for 
long term stability corrective actions. In response to GL 94-02, (Letter dated March 2, 1998, 
from G. D. Edwards, PECO Energy Company to the USNRC), Exelon Generation Company, 
LLC committed to implement the long-term solution designated as Option III in NEDO-31960-A 
(including Supplement 1), "BWR Owner's Group Long-Term Stability Solutions Licensing 
Methodology." 

The functionality required for the Option III stability solution was implemented as part of the 
initial phase of Power Range Neutron Monitoring (PRNM) system replacement modification 
P00507, which has been completed for both PBAPS Units 2 and 3. That modification replaced 
the original PRNM system, including the APRM system, the Rod Block Monitor system and the 
LPRM system except for the detectors and signal cables, with General Electric's (GE) Nuclear 
Measurement Analysis and Control (NUMAC) Power Range Neutron Monitor (PRNM) System.  

The NUMAC PRNM System utilizes the OPRM detect-and-suppress function to implement 
Option III. The safety function of the OPRM function within the PRNM is to monitor its LPRM 
signals for signs of neutron flux oscillations. The OPRM also monitors power and recirculation 
flow conditions to automatically enable the OPRM trip when in a predefined region of the power 
to flow map. The OPRM initiates a trip whenever it detects an instability condition when in the 
predefined region of the power to flow map. A TS change request to support the activation of 
the trip outputs of the OPRM portion of the PRNM system has been requested by Nine Mile 
Point 2; Browns Ferry Units 2 and 3; Hatch Units 1 and 2; and Fermi Unit 2. During the current 
Unit 2 and Unit 3 operating cycles, the first following installation of the new PRNM System, the 
OPRM has been fully operational except for the trip and associated trip alarm functions. These 
OPRM trip functions have been de-activated (not connected to the Reactor Protection System 
logic) in order to allow evaluation of the performance of the OPRM algorithms without the risk of 
spurious scrams. Consistent with NRC Bulletin 88-07 Supplement 1, as committed to in the 
letter dated September 9, 1994, from G. A. Hunger, PECO Nuclear to USNRC, Exelon 
Generation, LLC has continued to implement the Interim Corrective Actions (ICAs) to detect 
and suppress power oscillations. During this time frame, the OPRM system has been tuned per 
GE criteria to establish proper sensitivity. Performance of the system at Peach Bottom during 
this interim phase, as well as at other plants, has been reliable thus warranting activation of the 
trip outputs.
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The final phase of this modification will accomplish the following: 
* Activate the OPRM trip (OPRM Upscale Function) and annunciator; 
* Add OPRM Technical Specifications; 
* Delete the Recirculation Loops Operating Technical Specification requirements 

associated with the Interim Corrective Actions; and 
* Implement equipment modifications limited to minor wiring changes in the PRNM 

Panel 2(3)0C037 and an annunciator window label change.  
* Implement appropriate procedures and training to reflect the OPRM system.  

Concurrent with the OPRM Technical Specification changes, some of the APRM related 
Technical Specification Bases will be changed to clarify some issues that have arisen during 
the time since the installation of the PRNM.  

Implementation of this phase of the modification is planned for both Units 2 and 3, at the same 
time while on-line, prior to the 3R13 refueling outage scheduled for September 2001. The 
reason for this near simultaneous implementation for both units is so that the operators will 
have the same stability detection and action procedures for both units.  

The proposed changes to the PBAPS Units 2 and 3, TS are indicated by the markups on the 
affected TS pages (Attachment 2). In addition, descriptions and justifications for each deviation 
from the generically approved NUMAC PRNM Licensing Topical Report (LTR), or changes not 
addressed in the LTR are provided in the "Plant-Specific Responses Required by NUMAC 
PRNM Retrofit Plus Option III Stability Trip Function Topical Report Phase 2 OPRM Trip 
Activation/Deletion of ICAs (NEDC-3241OP-A)" (Attachment 3).  

This License Change Application provides a discussion and description of the proposed TS 
changes, a safety assessment of the proposed TS changes, information supporting a finding of 
No Significant Hazards Consideration, and information supporting an Environmental 
Assessment.  

Discussion and Description of the Proposed Changes 
The proposed Technical Specifications (TS) Change Request involves changes to PBAPS, 
Units 2 and 3, TS Sections 3.3.1.1 "Reactor Protection System Instrumentation" and 3.4.1, 
"Recirculation Loops Operating Reporting Requirements" and their associated TS Bases and 
TS Section 5.6.5 Core Operating Limits Report (COLR) to reflect the activation of the OPRM 
automatic trip function in the PRNM system.  

The Units 2 and 3 Technical Specifications changes (including markups) associated with this 
modification are provided as an attachment. The significant TS Action Statement changes are 
as follows:
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PRNM System 

A. RPS Instrumentation, Section 3.3.1.1, APRM Related Functions 

A.1 Functions 

This modification has no impact on any of the existing PRNM functions. The OPRM 
monitoring function is currently installed and fully functional but is not connected to the 
associated RPS or trip annunciator circuitry. The only change in this modification is 
connecting the existing OPRM trip outputs in series with the APRM trip outputs. This 
has the effect of "ORing" one OPRM trip output with each of the existing APRM trip 
outputs to the RPS.  

A new OPRM Upscale Function 2.f will be added.  

A.2 Minimum Number of Operable OPRM Channels 

The required minimum number of operable OPRM channels will be three channels.  

The OPRM Upscale Function will have operability requirements associated with 
OPRM cells of a minimum of 2 LPRMs per cell for a cell to be operable and a 
minimum of 25 OPRM cells per OPRM channel for channel operability. The specific 
numerical values for these two parameters are identified as "plant specific" in the 
NUMAC PRNM LTRs.  

A.3 Applicable Modes of Operation 

The OPRM Instability Detect-and-Suppress Trip (new OPRM Upscale Function) is a 
safety-related function and will be required to be operable only with Reactor Power _ 
25% Reactor Thermal Power (RTP).  

A.4 Channel Check Surveillance Requirements 

The new OPRM Upscale Function will have a Channel Check requirement, SR 
3.3.1.1.1, of once per 12 hours.  

A.5 Channel Functional Test Surveillance Requirements 

The new OPRM Upscale Function will have a Channel Functional Test requirement, 
SR 3.3.1.1.11, with a frequency of every 184 days (6 months). The Channel 
Functional Test includes both the OPRM channels and the 2-out-of-4 voter channels 
plus the flow input function, excluding the flow transmitters. Note 2 of SR 3.3.1.1.11 
will be modified to show that the flow transmitter exclusion also applies to Function 2.f.  
A notation will be added to the SR 3.3.1.1.11 Bases to clarify that the actual OPRM 
Upscale trip auto-enable setpoints are confirmed by SR 3.3.1.1.19 (a new SR added 
to support the OPRM Upscale function).
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A.6 Channel Calibration Surveillance Requirements 

The new OPRM Upscale Function will have a Channel Calibration requirement, SR 
3.3.1.1.12, with a frequency of every 24 months, and an LPRM calibration 
requirement, SR 3.3.1.1.8, with a frequency of every 1000 MWD/T. Channel 
Calibration of the recirculation loop flow channel will be included in the SR 3.3.1.1.12 
Channel Calibration of this function (flow is an input to the auto-enable logic of the 
OPRM Upscale function), the same as the current requirement for APRM Simulated 
Thermal Power - High Function at 24-month intervals. The only change required for 
OPRM Upscale is to modify Note 3 of SR 3.3.1.1.12 to include Function 2.f. The flow 
channel calibration requirements associated with the OPRM Upscale function are the 
same as those previously added for the APRM Simulated Thermal Power - High 
Function.  

A.7 Response Time Testing Surveillance Requirements 

The new OPRM Upscale Function will have no Response Time Testing Surveillance 
Requirement. [Note: The NUMAC PRNM LTR describes response time testing as 
including the output relays for the 2-out-of-4 voter, however, the original PRNM 
installation licensing submittal justified response time testing from the PRNM panel 
terminals for PBAPS. This was based on the current response time testing 
commitments for PBAPS. The OPRM implementation is consistent with that 
justification. Since the OPRM Upscale trip outputs are in series with the APRM 
High/Inop trip outputs, no change is required to the 2-out-of-4 Voter Function 
response time testing requirements.] 

A.8 Logic System Functional Testing (LSFT) Surveillance Requirements 

The new OPRM Upscale Function will have no LSFT Surveillance Requirement.  
However, the SR 3.3.1.1.17 Bases description will be modified slightly to add "OPRM" 
to show that the simulated trip conditions must include the OPRM logic as well as the 
APRM High/Inop logic. This clarification is required because the 2-out-of-4 Voter, 
Function 2.e, votes the OPRM trip independently from the APRM High/Inop trip. The 
Bases description for Function 2.e will be modified to document the independent 
voting of the OPRM and APRM trips. In addition to these Function 2.e Bases changes 
required to support the OPRM Upscale function addition, some bases discussion will 
be added. The addition will clarify that the 2-out-of-4 Voter Function does not need to 
be declared inoperable if portions of the 2-out-of-4 Logic Module hardware that are not 
part of the 2-out-of-4 voter are found to be inoperable.
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A.9 Verify OPRM auto-enable setpoints 

The new OPRM Upscale Function will have a new surveillance requirement, 
SR 3.3.1.1.19, to confirm, with a frequency of every 24 months, that the OPRM auto
enable setpoints are correctly set.  

A.10 LCO Conditions and Actions 

LCO Condition A, and the associated Required Actions apply to the OPRM Upscale 
function the same as for the APRM Functions 2.a, 2.b., 2.c and 2.d. Required Action 
A.2 and Condition B do not apply to Function 2.f. Therefore, the "Notes" for Action A.2 
and Condition B will be modified to add "2.f" to the functions excepted.  

New Conditions I and J with associated Required Actions and Completion Times will 
be defined. These new Conditions apply when the OPRM channel Condition A 
Required Actions and associated Completion Times are not met. Required Action 1.1 
allows a Completion Time of 12 hours to initiate alternate methods of detecting and 
suppressing instabilities. Required Action 1.2 allows a Completion time of 120 days to 
restore the OPRM Operability. Condition J applies if the Completion Times for 
Required Actions 1.1 or 1.2 are not met. The Required Action J.1 will allow 4 hours to 
reduce power to less than 25 percent.  

The alternate method for detection and suppression required by Required Action 1.1 is 
intended to be temporary re-establishment of the ICAs, but controlled by plant 
procedures rather than Technical Specifications. An exception to LCO 3.0.4 has been 
noted for Required Action 1.2. This exception note is not discussed in the NUMAC 
PRNM LTR. This exception allows restarting the plant in the event of a shutdown 
during the 120-day Completion Time for Required Action 1.2, consistent with the 
original intent of the LTR which was to allow normal plant operations to continue 
during the recovery time from a hypothesized design problem with the Option III 
algorithms or equipment.  

A.1 1 Setpoints and Allowable Values 

There are no allowable values associated with the OPRM Upscale Function. The 
OPRM period based detection algorithm (PBDA) upscale trip setpoints are determined 
based on the Option III licensing methodology developed by the BWROG and 
described in NEDO-32465-A, "BWR Owners' Group Long-Term Stability Detect and 
Suppress Solutions Licensing Basis Methodology for Reload Applications," previously 
approved by the NRC. The PBDA trip setpoints will be documented in the COLR.  
There are also Technical Specification related setpoints for the auto-enable (not
bypassed) region, which are established as nominal setpoints only as described in the 
Tech Spec Basis markup, and defined in SR 3.3.1.1.19. The minimum operable 
OPRM cells setpoint (25) is defined by GE analyses based on PBAPS's selection of 
the OPRM cell assignments and a minimum of 2 LPRMs per cell. The setpoint is 
established to conform to the licensing bases defined in NEDO-31960-A (including 
Supplement 1) and NEDO-32465-A. This setpoint, along with the PBAPS selection of 
a minimum of 2 LPRMs per cell, is documented in the TS Bases as part of the
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operability requirement for Function 2.f. The PBDA algorithm includes several "tuning" 
parameters. These are established in accordance with PBAPS procedures as part of 
the system setup, and are not defined in Technical Specifications. Finally, there are 
also setpoints for the "defense-in-depth" algorithms discussed in the OPRM Upscale 
Function description in the Technical Specification Basis markup. These are treated 
as nominal setpoints based on qualitative studies performed by the BWROG and 
documented in Appendix A of NEDO-32465-A. Use of this LTR as a basis for 
establishing these defense-in-depth settings is consistent with the approach used by 
previous Licensees for activating the OPRM trip function. These algorithms are not 
credited in the safety analysis and their settings are documented only in the PBAPS 
procedures. A note will be added to Table 3.3.1.1-1 for the OPRM Upscale Function 
to state that the PBDA setpoint limits are defined in the COLR.  

Some PRNM Technical Specification Bases changes, beyond those required for inclusion of 
the OPRM Upscale Function, are being implemented to clarify system requirements.  
Specifically, text has been added to the Bases discussion for Function 2.b (APRM 
Simulated Thermal Power - High) to clarify the basis for the "AW" flow offset, applicable to 
single loop operation (SLO). A minor change is being made to note (b) in Table 3.3.1.1-1 to 
show the SLO equation as "0.66(W-AW) + 64.9%" instead of "0.66W + 64.9% - 0.66AW".  
The change, while mathematically equivalent, states the equation in the same form that is 
actually implemented in the equipment. This change is being made to clarify the system's 
calculation of this setpoint.  

Bases discussion for Function 2.e (2-out-of-4 Voter) has been added to clarify that 
inoperability of those portions of the 2-out-of-4 Logic Module that do not affect the voter 
function does not require that the voter function be declared inoperable. The Bases 
discussion for SR 3.3.1.1.12 has been modified to clarify that the SR applies also to the 
recirculation flow loop, and includes once-per-cycle correlation adjustments between drive 
flow and core flow measurements.  

B. Recirculation Loops Operating, Section 3.4.1 

B.1 Functions 

This modification has no impact on any of the recirculation loop functions. It does 
remove Technical Specification required prohibitions against operating in the 
"restricted region". These prohibitions and other restrictions were implemented as part 
of the "Interim Corrective Actions" (ICAs). Present Technical Specification 3.4.1 
requirements to operate outside the restricted region, and associated surveillances 
and actions will be deleted. Surveillance requirements related to monitoring LPRM 
and APRM indications for oscillations, will also be deleted. Technical Specification 
requirements not related to ICAs will be retained unchanged.  

B-1 LCO Conditions and Actions 

LCO restrictions on operating region (references to Figure 3.4.1-1) will be deleted from 
the LCO both for two loop and single loop operating conditions. Conditions A, B and C
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and their associated Required Actions, and Required Action F.1, each associated with 
operation in the Restricted Region and included previously as part of the ICA actions, 
will be deleted. These changes, along with deletion of the related Bases discussions, 
effectively delete the Technical Specification requirements for the ICAs. [Note: The 
NUMAC PRNM LTR do not address deletion of ICA related Technical Specifications.  
Therefore, all Specification 3.4.1 changes are beyond those covered by the NUMAC 
PRNM LTR NEDC-3241OP-A.] 

A change in the "no loops operating" Completion Time (for Required Action F.2), 
unrelated to OPRM, is being implemented concurrently with the OPRM. Specifically, 
the Completion Time for Required Action F.2 will be increased from 6 hours to 12 
hours. The 12-hour Completion Time is more reasonable for an orderly shutdown of 
the plant, and more consistent with both the current Completion Time for Required 
Action E.1 and the ISTS equivalent Completion Time for the no loops operating 
Condition, both of which are 12 hours. This change will be accomplished by 
combining the current Condition F as an "OR" with the current Condition E, and 
retaining the current Required Action E.1 and Completion Time of 12 hours for 
Required Action E.1. The present Required Action F.2 and associated Completion 
Time will be deleted.  

The new Conditions D and E will then be renumbered as Conditions A and B, with 
references to deleted Conditions also deleted.  

C. Reporting Requirements, Core Operating Limits, Section 5.6.5 

The procedural method of controlling the limits used to establish the OPRM period 
based detection algorithm (PBDA) upscale trip setpoints is not discussed in the 
NUMAC PRNM LTR, but a required utility action is to identify the method that will be 
used. The requirements for cycle specific confirmation or change of the limits is 
established in the BWROG LTRs but not the specific method of documentation. The 
required information will be included in the reload licensing report. It has been 
determined that recording the PBDA limits in the COLR is the preferred method. This 
method is utilized at PBAPS for documenting similar cycle specific limits such as Rod 
Block Monitor limits, and has been utilized by other Licensees (e.g. Hatch) for the 
OPRM.  

To document this requirement, a new item will be added under 5.6.5a to note that the 
OPRM limits associated with Specification 3.3.1.1 will be included in the COLR. Also, 
a new item has been added under 5.6.5b to identify the BWROG LTR NEDO-32465-A 
as the NRC approved documentation of the method for establishing the limits.
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PRNM Hardware Impact 

The only hardware impact is a "disconnect and tie back" of a few terminations to remove 
connections which were "jumpering out" the OPRM trip outputs, addition of jumpers to connect 
the OPRM trip to the annunciator and plant computer inputs, and minor relabeling of one 
annunciator window. All jumper removal/addition is accomplished in Panel 2(3)0C037.  

BASIS: 

PRNM System 

The bases for the requested Technical Specification changes are documented in 
Section 8.0 of the NUMAC PRNM Licensing Topical Report NEDC-3241OP-A including 
Supplement 1 (both of which have been approved by the NRC) with the following 
exceptions: 

Function 2.b APRM Simulated Thermal Power -- Higqh 

The Bases text will be expanded to include specific discussion of the "AW" term in the 
simulated thermal power high equation, and the limits of applicability of the required 
adjustment. This is being added to document the basis for the "offset" and to clarify 
that a hardware "clamp" limits the Allowable Value to 64.9% for flow values of W < 
AW.  

Function 2.e 2-out-of-4 Voter 

The Bases text for Function 2.e will be modified slightly differently from that shown in 
the NUMAC PRNM LTR. The LTR Discussion of "partial operability" related to the 
separate voting of the APRM High/Inop and the OPRM Upscale function will not be 
included. Deletion of this discussion is conservative and provides simplicity based on 
the determination that the added alternatives discussed in the LTR are complicated to 
evaluate and are very unlikely to ever be applied. However, discussion will be added 
to clarify that the "APRM Interface" part of the 2-out-of-4 Logic Module hardware is 
separate from the voter functions, and that inoperability of APRM Interface only 
hardware does not necessitate declaring the voter function inoperable. Specific 
examples are inoperable APRM Interface output modules, which might affect only 
annunciator functions or even rod block functions, but which do not affect any of the 
RPS functions and should not require entering an RPS LCO.  

Function 2.f 

The specific number of LPRMs per OPRM cell, the minimum required number of 
LPRMs for an OPRM cell to be considered OPERABLE, and the minimum number of 
OPRM cells required to be OPERABLE for an OPRM channel to be considered 
OPERABLE are identified as plant specific values in the NUMAC PRNM LTRs with no 
specific criteria on selection or calculation of the values. The NUMAC LTR also does 
not discuss the specific assignment of LPRMs to OPRM cells or any criteria for those 
assignments. The NRC approved BWROG Topical Reports, NEDO-31960-A, "BWR 
Owner's Group Long-Term Stability Solutions Licensing Methodology" including
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Supplement 1, November 1995 and NEDO-332465-A, "Reactor Stability Detect and 
Suppress Solutions Licensing Basis Methodology for Reload Application, August 1996, 
provide the criteria related to determination of those values.  

Based on the criteria in the BWROG LTRs, PBAPS has selected an LPRM-to-OPRM 
Cell assignment pattern that includes either 3 or 4 LPRMs per OPRM cell, depending 
on where the cell is located in the core. This selection meets the criteria in the 
BWROG LTRs. Similarly, PBAPS has selected 2 LPRMs as the minimum required 
per OPRM cell for OPRM cell operability. Based on these two PBAPS selected 
aspects of the OPRM system, cell assignments and minimum number of LPRMs per 
cell, GE has performed an analysis for Unit-2 in accordance with the methodology 
defined in the BWROG LTRs to establish the period based detection algorithm 
(PBDA) trip setpoint limit criteria. An assessment will be performed to validate the 
applicability of the Unit-2 analysis to Unit -3. The setpoint values will be documented 
in the COLR prior to trip activation. Also, based on the PBAPS selected cell 
assignments and minimum number of LPRMs per cell, GE has performed analyses to 
establish a recommended minimum of 25 OPRM cells required for OPRM channel 
operability. The minimum number of LPRMs per cell, and minimum required OPRM 
cells are included in the PBAPS specific Tech Spec Bases markups.  

The bases description of the OPRM power level for operability (25% RTP) and for "trip 
enable" (30% RTP, 60% rated flow) has been modified somewhat from the NUMAC 
LTR version for clarity. There is no technical change from the intent. These values 
are identified as plant-specific in the NUMAC PRNM LTRs. Based on a BWROG 
Letter to the NRC providing background and guidance (the letter is included as a 
reference in the SR 3.3.1.1.19 Bases), PBAPS has selected the above values. The 
values will be treated as nominal values with no additional margin added to determine 
the actual setpoints to be entered in the equipment.  

Action 1.2 

The PBAPS Required Action 1.2 differs from that shown in the NUMAC PRNM LTRs in 
that an LCO 3.0.4 "exception" is identified. The LCO 3.0.4 exception is consistent with 
the intent of the original Required Action 1.2, which was to allow 120 days to resolve a 
significant OPRM design issue. However, as written in the LTR, plant restart during 
the 120-day Completion Time would not be allowed by LCO 3.0.4. The PBAPS TS 
Bases description has been expanded from that in the NUMAC LTR to address the 
inclusion of the LCO 3.0.4 exception.  

Channel Functional Test, SR 3.3.1.1.11 

The bases description for PBAPS has been modified slightly from that in the NUMAC 
LTR to clarify that this SR coverage of the recirculation flow loop function also 
supports the automatic trip enable function in the OPRM. In addition, a notation has 
been included to clarify that the actual OPRM trip auto-enable setpoints are confirmed 
by SR 3.3.1.1.19, not 3.3.1.1.11.
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Channel Calibration, SR 3.3.1.1.12 

The NUMAC PRNM LTRs identify no specific changes to the Channel Calibration 
Bases. However, reviews associated with the OPRM Upscale Technical Specification 
changes identified a concern that the SR 3.3.1.1.12 Bases discussion of the flow 
channel calibration requirements previously added (to support the APRM Simulated 
Thermal Power - High function channel calibration) was not clear. In addition, the 
Bases should identify that the flow channel calibration also applies to the OPRM 
Upscale function (auto-enable of the trip). To address these issues and assure that 
the flow channel calibration requirements are correctly and completely understood, the 
SR 3.3.1.1.12 Bases discussion related to flow channel calibration will be expanded.  
That expanded discussion will also clarify that SR 3.3.1.1.12 includes the once-per
cycle drive flow / core flow correlation adjustment. [Note: The NUMAC PRNM LTR 
Bases discussion includes only the statement that the APRM Simulated Thermal 
Power - High Function channel calibration includes the flow channel. The NUMAC 
PRNM LTR Bases discussions do not address the applicability of the flow channel 
calibration to the OPRM Upscale, or include any additional discussion of the flow 
channel calibration specifics.] 

The Bases section that includes SR 3.3.1.1.12 also includes three other non-related 
Channel Calibration SRs. The section has been reorganized somewhat to improve 
the flow of the discussion and reduce the risk of confusion.  

Confirmation of OPRM trip enable setpoints, SR 3.3.1.1.19 

The bases description of this SR has been reworded somewhat from that in the 
NUMAC LTR to clarify that the surveillance is only a confirmation of setpoints, that the 
setpoints are considered "nominal" (reference to a BWROG letter supporting this 
position has been added), and that the APRM STP/THERMAL POWER and core 
flow/recirculation flow correlations are confirmed by SR 3.3.1.1.2 and SR 3.3.1.1.12, 
respectively. Some additional rewording has been done to clarify the intent of the SR 
and to identify alternate actions available to satisfy the SR.  

Response Time Testing Surveillance Requirements 

The LTR describes response time testing including the APRM "sensors". PBAPS, 
per SR 3.3.1.1.18, is only required to verify response time testing of the RPS logics 
(NRC SERs dated October 14, 1999 [Unit 3] and August 1, 2000 [Unit 2]).  
Therefore, the changes included in the LTR that relate to response time testing of 
the PRNM electronics and logic are not applicable to PBAPS, and no change to SR 
3.3.1.1.18 is required for the OPRM Upscale addition.  

Safety Assessment 

The OPRM trip actuation phase of PBAPS Modification P00507 and its associated Technical 
Specification changes will not adversely affect the ability of the RPS to perform its intended 
function. The significant change in this phase of the modification involves removing jumpers 
across the existing OPRM trip outputs to RPS. The Surveillance Requirements and their
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frequency of performance will assure reliability of the OPRM portion of the PRNM systems.  
The modification replaces procedural actions (ICAs) with an NRC approved automatic detection 
and suppression function which provides an RPS trip input if acceptable reactor operational 
limits are exceeded. Therefore, the proposed modifications and associated TS changes will not 
adversely affect the health and safety of the public.  

Information Supporting a Finding of No Significant Hazards Consideration 

We have concluded that the changes to the Peach Bottom Atomic Power Station (PBAPS) 
Units 2 and 3 Technical Specifications (TS), which will revise TS Sections 3.3.1.1, "Reactor 
Protection System Instrumentation" and 3.4.1, "Recirculation Loops Operating Reporting 
Requirements" and their associated TS Bases and TS Section 5.6.5 for COLR contents to 
support the activation of the Oscillation Power Range Monitor (OPRM) automatic trip function in 
the Power Range Neutron Monitoring (PRNM) system do not involve a Significant Hazards 
Consideration. The proposed change also deletes the Interim Corrective Action requirements 
from the Recirculation Loops Operating Technical Specification. This also does not involve a 
Significant Hazards Consideration. In support of this determination, an evaluation of each of 
the three (3) standards set forth in 10 CFR 50.92 is provided below.  

1. The proposed TS changes do not involve a significant increase in the probability or 
consequences of an accident previously evaluated.  

This modification has no impact on any of the existing PRNM functions. It connects the 
OPRM trip function to the RPS; connects the associated trip alarm to the annunciator 
circuitry; updates the Technical Specifications to add the OPRM-related functions and to 
delete Interim Corrective Actions (ICAs) related requirements; and revises affected 
procedures.  

Plant operation in portions of the former restricted region may cause an increase in the 
probability of occurrence of an instability. This potential increase in probability is acceptable 
because the OPRM function will automatically detect the condition and initiate a reactor 
scram before the Minimum Critical Power Ratio (MCPR) Safety Limit is reached. Because 
of the more reliable detection of an instability event, should it occur, the automatic scram if 
preset limits are exceeded and the elimination of dependence on the operator, the 
consequences of an instability event are not increased with this modification due to the 
slight increase in the probability of the occurrence of an instability event.  

Based on the above discussion, the OPRM trip actuation phase of PBAPS Modification 
P00507 does not involve a significant increase in the probability or consequences of an 
accident previously evaluated.
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2. The proposed TS changqes do not create the possibility of a new or different kind of 
accident from any accident previously evaluated.  

The modification replaces, with an NRC approved automatic detect and suppress function 
(OPRM), procedural actions (ICAs) that were established to avoid operating conditions 
where reactor instabilities might occur and to manually detect instabilities by observing 
neutron flux signals.  

Enabling the OPRM Upscale trip implements the long-term stability solution required by 
Generic Letter 94-02. The PRNM hardware incorporates the Option III detect and suppress 
solution reviewed and approved by the NRC. The OPRM meets GDC 10 and 12 
requirements by automatically detecting and suppressing design basis thermal-hydraulic 
oscillations prior to exceeding the fuel MCPR Safety Limit.  

The current plant design utilizing the ICAs depends on operator action to, if possible, avoid 
regions where instability may occur, to exit such regions when necessary, and to detect an 
actual instability and take mitigating action by manual means. The modification replaces 
procedural actions (ICAs) with an NRC approved automatic detect and suppress function 
(OPRM). The OPRM function includes sophisticated algorithms that can automatically 
detect an instability condition and provide an RPS trip input if the oscillation magnitude 
exceeds acceptable limits.  

The OPRM function is capable of more quickly and reliably detecting a true reactor 
instability than was possible with the manual procedures. The OPRM also provides a scram 
trip only if an actual instability is detected while the current ICAs require reactor shutdown if 
the plant is in a condition that may result in an instability, regardless of whether or not an 
instability occurs. Extensive analyses performed by the BWROG and reviewed and 
approved by the NRC demonstrate that the OPRM can detect reactor instabilities and 
initiate a scram trip before the MCPR safety limit is exceeded, thus maintaining the integrity 
of the fuel.  

Potential failures in the OPRM Upscale function could result in either failure to take the 
required mitigating action or an unintended reactor scram which are the same potential 
effects of failure of the operator to take the correct appropriate action under the current 
ICAs. The net effect of the modification is to change the method by which an instability 
event is detected, and by which mitigating action is initiated but does not change the type of 
stability event that could occur. The effects of failure of the OPRM equipment are limited to 
reduced or failed mitigation, but such failure cannot cause an instability event or other type 
of accident. Therefore, since no radiological barrier will be challenged as a result of 
activating the OPRM trip function, it is concluded that this activity will not increase the 
consequences of an accident previously evaluated nor can OPRM failure cause an accident 
of a kind not previously evaluated.  

Based on the above discussion, the OPRM trip activation phase of PBAPS Modification 
P00507 will not create the possibility of a new or different kind of accident from any accident 
previously evaluated.
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3. The proposed TS changes do not involve a significant reduction in the margin of safety.  

The current safety analyses assume that the existing ICA related Technical Specification 
requirements are adequate to prevent an instability event. As a result, there is currently no 
quantitative or qualitative assessment of an instability event with respect to its impact on 
MCPR.  

The OPRM trip function is being implemented to automate the detection (via direct 
measurement of neutron flux) and subsequent suppression (via scram) of an instability 
event prior to exceeding the MCPR Safety Limit. The OPRM trip provides a trip output of 
the same type as currently used for the APRM. Its failure modes and types are identical to 
those for the present APRM output. Currently, the MCPR Safety Limit is not impacted by an 
instability event since the event is "mitigated" by manual means via the ICAs, which prevent 
plant operating conditions where an instability event is possible. In both methods of 
mitigation (manual and automated), the margin of safety associated with the MCPR Safety 
Limit is maintained.  

Therefore, based on the fact that the MCPR Safety Limit will not be exceeded as a result of 
an instability event following implementation of the OPRM trip function in place of the 
existing manual ICAs, it is concluded that the proposed change does not reduce the margin 
of safety.  

Therefore, based on the above discussion the OPRM trip activation phase of PBAPS 
Modification P00507 does not result in a significant reduction in the margin of safety.  

Information Supporting an Environmental Assessment 

An Environmental Assessment is not required for the changes proposed by this Technical 
Specifications Change Request because the requested changes to the Peach Bottom Atomic 
Power Station (PBAPS), Units 2 and 3, TS conform to the criteria for "actions eligible for 
categorical exclusion" as specified in 10 CFR 51.22 (c)(9). The requested changes will have no 
impact on the environment. The proposed changes do not involve a Significant Hazards 
Consideration as discussed in the preceding section. The proposed changes do not involve a 
significant change in the types, or a significant increase in the amounts, of any effluents that 
may be released offsite. In addition, the proposed changes do not involve a significant increase 
in individual or cumulative occupational radiation exposure.  

Conclusion 

The Plant Operations Review Committee and the Nuclear Safety Review Board have reviewed 
and concurred with these proposed changes to the Peach Bottom Atomic Power Station 
(PBAPS), Units 2 and 3, Technical Specifications.
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3.3.1.1 Reactor Protection System (RPS) Instrumentation

LCO 3.3.1.1

APPLICABILITY:

RPS instrumentation 
3.3.1.1

The RPS instrumentation for each Function in Table 3.3.1.1-1 
shall be OPERABLE.

According to Table 3.3.1.1-1.

ACTIONS

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

CONDITION REQUIRED ACTION J COMPLETION TIME 

A. One or more required A.1 Place channel in 12 hours 

channels inoperable, trip.  

OR 

A.2 ------ NOTE------ 12 hours 
Not applicable for 

• Functions 2.a, 2.b, 2. c, 0' 2. d/i ,.,, Z.r'. " 

Place associated trip 
system in trip.  

B. ------ NOTE ------ 8.1 Place channel in one 6 hours 
Not applicable for trip system in trip.  

C Functions 2.a, 2.b, 
2.c, j)r2.d/ , o'" a.. OR 

One or more Functions B.2 Place one trip system 6 hours 
with one or more in trip.  
required channels 
inoperable in both 
trip systems.  

(continued)

Amendment No. 232PBAPS UNIT 2 3.3-1
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RPS Instrumentation 
3.3.1.1

ACTIONS (continued) 
CONDITION 7 REQUIRED ACTION COMPLETION TIME 

H. As required by H.1 Initiate action to Immediately 
Required Action D.1 fully insert all 
and referenced in insertable control 
Table 3.3.1.1-I. rods in core cells 

containing one or 
more fuel assemblies.  

SURVEILLANCE REQUIREMENTS 

------------------------------------- NOTES -----------------------------
1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS 

Function.  

2. When a channel is placed in an inoperable status solely for performance of 
required Surveillances, entry into associated Conditions and Required 
Actions may be delayed for up to 6 hours provided the associated Function 
maintains RPS trip capability.  

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

SURVEILLANCE FREQUENCY 

SR 3.3.1.1.1 Perform CHANNEL CHECK. 12 hours 

SR 3.3.1.1.2 - ---------- NOTE ---------
Not required to be performed until 12 
hours after THERMAL POWER 2 25% RTP.  

Verify the absolute difference between 7 days 
the average power range monitor (APR1) 
channels and the calculated power is 
: 2% RTP while operating at ; 25% RTP.  

(continued)

AmenNTent No. 210PBAPS UNIT 2
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1. As required by Required 
Action D.1 and referenced in 
Table 3.3.1.1-1.

1.1 Initiate alternate method to detect 
and suppress thermal hydraulic 
instability oscillations.  

AND 

1.2 ----- NOTE ----------------
LCO 3.0.4 is not applicable.

Restore required channels to 
OPERABLE.

12 hours 

120 days

J. Required Action and J.1 Reduce THERMAL POWER to 4 hours 
associated Completion Time <25% RTP.  
of Condition I not met.
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RPS Instrumentation 
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.1.1.9 Perform CHANNEL FUNCTIONAL TEST. 92 days 

SR 3.3.1.1.10 ------------------ NOTE----------------
Radiation detectors are excluded.  

Perform CHANNEL CALIBRATION. 92 days 

SR 3.3.1.1.11 ------------------ NOTES---------------
1. For Function 2.a, not required to be 

performed when entering MODE 2 from 
MODE I until 12 hours after entering 
MODE 2.  

2. For Function;2 t ANNEL 
FUNCTIONAL TEST includes the 
recirculation flow input processing, 
excluding the flow transmitters.  

Perform CHANNEL FUNCTIONAL TEST. 184 days 

SR 3.3.1.1.12 ------------------NOTES---------------
1. Neutron detectors are excluded.  

2. For Function 1, not required to be 
performed when entering MODE 2 from 
MODE 1 until 12 hours after entering 
MODE 2.  

3. For Function.2 .b4 the recirculation 
flow transmitters that feed the APRMs 
are included.  

Perform CHANNEL CALIBRATION. 24 months

(continued)

Amendment No. 232

I

PBAPS UNIT 2 3.3-5
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RPS Instrumentation 
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE I FREQUENCY 

SR 3.3.1.1.13 Verify Turbine Stop Valve-Closure and 24 months 
Turbine Control Valve Fast Closure, Trip 
Oil Pressure-Low Functions are not 
bypassed when THERMAL POWER is • 30% RTP.  

SR 3.3.1.1.14 Perform CHANNEL FUNCTIONAL TEST. 24 months 

SR 3.3.1.1.15 Perform CHANNEL CALIBRATION. 24 months 

SR 3.3.1.1.16 Calibrate each radiation detector. 24 months 

SR 3.3.1.1.17 Perform LOGIC SYSTEM FUNCTIONAL TEST. 24 months 

SR 3.3.1.1.18 Verify the RPS RESPONSE TIME is within 24 months 
limits.

Amendment No. 232PBAPS UNIT 2 3.3-6
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SR 3.3.1.1.19 Verify OPRM is not bypassed when APRM Simulated 24 months 
Thermal Power is ___ 30% and recirculation drive flow is 
< 60%.
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RPS Instrumentation 
3.3.1.1

TabLe 3.3.1.1-1 (page 1 of 3) 
Reactor Protection System Instrumentation

APPLICABLE CONDITIONS 
MODES OR REQUIRED REFERENCED 

OTHER CHANNELS FROM 
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE

1. Wide Range Neutron 
Monitors 

a. Period-Short 2

5 (a)

b. Inop 2

3 

3 

3

G SR 
SR 
SR 
SR 
SR 

H SR 
SR 
SR 
SR 
SR 

G SR 
SR

3.3.1.1.1 
3.3.1.1.5 
3.3.1.1.12 
3.3.1.1.17 
3.3.1.1.18 

3.3.1.1.1 
3.3.1.1.6 
3.3.1.1.12 
3.3.1.1.17 
3.3.1.1.18 

3.3.1.1.5 
3.3.1.1.17

t 13 seconds 

t 13 seconds 

NA

H SR 3.3.1.1.6 
SR 3.3.1.1.17

2. Average Power Range 
Monitors 

a. Neutron FLux-High 
(Setdown) 

b. SimuLated Thermal 
Power-H igh 

c. Neutron FLux-High

d. Inop 

e. 2-Out-Of-4 Voter

2 3 (c) 

3 (c) 

3 (c)

1,2 3 (c)

1,2 2

G SR 
SR 
SR 
SR 

F SR 
SR 

SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR 

G SR 

G SR 
SR 
SR 
SR

3.3.1.1.1 
3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.12 

3.3.1.1.1 
3.3.1.1.2 

3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.12 

3.3.1.1.1 
3.3.1.1.2 
3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.12 

3.3.1.1.11 

3.3.1.1.1 
3.3.1.1.11 
3.3.1.1.17 
3.3.1.1.18

s 15.0% RTP 

< 0.66 W 
+ 64.9% RTP(b) 
and _s 118.0% 
RTP 

s 119.7% RTP 

NA 

NA

(continued) 

(a) With any control rod withdrawn from a core ceLL containing one or more fuel assemblies.  

C (b) %.4 - .- . 6 A RTP when reset for single Loop operation per LCO 3.4.1, "RecircuLation Loops 
Operating. I 

I Cc) Each APRJ channel provides inputs to both trip systems.  

+ . .90%

Amendment No. 232

5 (a) 3 NA

3.3-7PBAPS UNIT 2
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f. OPRM Upscale > 25% 
RTP

3(C) I SR 
SR 
SR 
SR 
SR

3.3.1.1.1 
3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.12 
3.3.1.1.19

NA(d)

INSERT 3A: 

(d) See COLR for OPRM period based detection algorithm (PBDA) setpoint limits.



3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.1 Recirculation Loops Operating

LCO 3.4.1

APPLICABILITY:

Recirculation Loops Operating 
3.4.1 
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Two recirculation loops with matched flows shall be in 

OR 
One recirculation loop shall be in operation with rf 

f•- f/ct on of/HE g~•P I•Vl ezt he•prdrcfd'"ef .~ n 
0o Fi ~lr x3 .l1_d •i•the following limits applied when 

e associated LCO is applicable: 

a. LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)," single loop operation limits specifi 'in the 
COLR; 

b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," single 
loop operation limits specified in the COLR; and 

c. LCO 3.3.1.1, "Reactor Protection System (RPS) 
Instrumentation," Function 2.b (Average Power Range 
Monitors Simulated Thermal Power-High), Allowable Value 
of Table 3.3.1.1-1 is reset for single loop operation.  

---------------------------- NOTE------------------------
Required limit modifications for single recirculation loop 
operation may be delayed for up to 12 hours after transition 
from two recirculation loop operation to single 
recirculation loop operation.

MODES I and 2.

Amendment No. 232PBAPS UNIT 2 3.4-1
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Recirculation Loops Operating 
3.4.1

.3uMW. L I L~rI'L -

SURVEILLANCE

SR 3.4.1.1 ------------------- NOTE ------------------
Not required to be performed until 24 hours 
after both recirculation loops are in 
operation.  

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

Verify recirculation loop jet pump flow 
mismatch with both recirculation loops in 
operation is:

a. _ 10.25 X 106 
< 71.75 X 106

ibm/hr when operating at 
lbm/hr; and

b. s 5.125 X 10'6 ibm/hr when operating at 
2 71.75 X 106 lbm/hr.

FREQUENCY

24 hours

Amendment No. 210PBAPS UNIT 2

i

I

3.4-4
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RPS Instrumentation 
B 3.3.1.1

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

1.b. Wide Rance Neutron Monitor-mnop (continued) 

Six channels of the Wide Range Neutron Monitor-Inop 
Function, with three channels in each trip system, are 
required to be OPERABLE to ensure that no single instrument 
failure will preclude a scram from this Function on a valid 
signal. Since this Function is not assumed in the safety 
analysis, there is no Allowable Value for this Function.  

This Function is required to be OPERABLE when the Wide Range 
Neutron Monitor Period-Short Function is required.  

Averaae Power Ranoe Monitor (APRM)

The APRM channels provide the primary indication of neutron 
flux within the core and respond almost instantaneously to 
neutron flux increases. The APRM channels receive input 
signals from the local power range monitors (LPRMs) within 
the reactor core to provide an indication of the power 
distribution and local power changes. The APRM channels 
average these LPRM signals to provide a continuous 
indication of average reactor power from a few percent to 
greater than RTP. +_ ,I zs _ 

The APRM System is divided into four APRM channels and four 
2-out-of-4 voter channels. Each APRM channel provides 
inputs to each of the four voter channels. The four voter 
channels are divided into two groups of two each, with each 
group of two providing inputs to one RPS trip system. The 
system is designed to allow one APRM channel, but no voter ,.  

channels, to be bypassed. A trip from any one unbypassed ee,• 
APRM will result in a "half-trip" in all four of the voter 
channels, but no trip inputs to either RPS trip system. ,A.  
trip from any two unbypassed APRM channels will result in a 
full trip in each of the four voter channels, which in turn 
results in two trip inputs into each RPS trip system, thus --
resulting in a full scram signal. +Three of the four APRM It4se< 
channels and all four of the voter channels are required to-,-.  
be OPERABLE to ensure that no single failure will preclude a 
scram on a valid signal. In addition, to provide adequate 
coverage of the entire core, consistent with the design 

S bases for the APRMfuneto.n s., at least 20 LPRM inputs, with 
ý_y_ r ý at east three LPRM inputs from each of the four axial 

levels at which the LPRMs are located, must be operable for 
each APRM channel, and the number of LPRM inputs that have 
become inoperable (and bypassed) since the last APRM 
calibration (SR 3.3.1.1.2) must be less than ten for each 
APRM channel.

Icontinued) 
ion No. 36B 3.3-7

l

Rev isPBAPS UND 2
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Each APRM also includes an Oscillation Power Range Monitor (OPRM) Upscale Function which monitors 
small groups of LPRM signals to detect thermal-hydraulic instabilities.  

INSERT 5: 

APRM trip Functions 2.a, 2.b, 2.c, and 2.d are voted independently from OPRM Upscale Function 2.f.  
Therefore, any Function 2.a, 2.b, 2.c, or 2.d 

INSERT 6: 

logic channel (Al, A2, B1, and B2) 

INSERT 7: 

Similarly, a Function 2.f trip from any two unbypassed APRM channels will result in a full trip from each of 
the four voter channels.  

INSERT 8: 

Functions 2.a, 2.b, and 2.c 

INSERT 9: 

For the OPRM Upscale, Function 2.f, LPRMs are assigned to "cells" of 3 or 4 detectors. A minimum of 25 
cells, each with a minimum of 2 LPRMs, must be OPERABLE for the OPRM Upscale Function 2.f to be 
OPERABLE.
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2.a. Averace Power Rance Monitor Neutron Flux-Hiah 
(Setdown) (continuea) 

For operation at low power (i.e., MODE 2), the Average Power 
Range Monitor Neutron Flux-High (Setdown) Function is 
capable of generating a trip signal that prevents fuel 
damage resulting from abnormal operating transients in this 
power range. For most operation at low power levels, the 
Average Power Range Monitor Neutron Flux-High (Setdown) 
Function will provide a secondary scram to the Wide Range 
Neutron Monitor Period-Short Function because of the 
relative setpoints. At higher power levels, it is possible 
that the Average Power Range Monitor Neutron Flux-High 
(Setdown) Function will provide the primary trip signal for 
a corewide increase in power.

No specific safety analyses take direct credit for the 
Average Power Range Monitor Neutron Flux-High (Setdown) 
Function. However, this Function indirectly ensures that 
before the reactor mode switch is placed in the run 
position, reactor power does not exceed 25% RTP (SL 2.1.1.1) 
when operating at low reactor pressure and low core flow.  
Therefore, it indirectly prevents fuel damage during 
significant reactivity increases with THERMAL POWER 
< 25% RTP.  

The Allowable Value is based on preventing significant 
increases in power when THERMAL POWER is < 25% RTP.  

The Average Power Range Monitor Neutron Flux-High (Setdown) 
Function must be OPERABLE during MODE 2 when control rods 
may be withdrawn since the potential for criticality exists.  
In MODE 1, the Average Power Range Monitor Neutron Flux-High 
Function provides protection against reactivity transients 
and the RWM and rod block monitor protect against control 
rod withdrawal error events.  

2.b. Average Power Range Monitor Simulated Thermal 
Power-Hiah 

The Average Power Range Monitor Simulated Thermal Power-High 
Function monitors average neutron flux to approximate the 
THERMAL POWER being transferred to the reactor coolant. The 
APRM neutron flux is electronically filtered with a time 
constant representative of the fuel heat transfer dynamics 
to generate a signal proportional to the THERMAL POWER in 
the reactor. The trip level is varied as a function of 
recirculation drive flow (i.e., at lower core flows, the 
setpoint is reduced proportional to the reduction in power 
experienced as core flow is reduced with a fixed control rod 

S pattern) but is clamped at an upper limit that is always 
lower than the Average Power Range Monitor Neutron Flux-High Fun__ction Allowable Value.-(otiud 

(continued) 
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A note is included, applicable when the plant is in single recirculation loop operation per LCO 3.4.1, which 
requires the flow value, used in the Allowable Value equation, be reduced by AW. The value of AW is 
established to conservatively bound the inaccuracy created in the core flow/drive flow correlation due to 
back flow in the jet pumps associated with the inactive recirculation loop. The allowable value thus 
maintains thermal margins essentially unchanged from those for two loop operation. The value of AW is 
plant specific and is defined in plant procedures. The allowable value equation for single loop operation is 
only valid for flows down to W = AW; the allowable value does not go below 64.9% RTP. This is acceptable 
because back flow in the inactive recirculation loop is only evident with drive flows of approximately 35% or 
greater (Reference 19).
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(continued)

2.d. Averaoe Power Range Monitor-Inop

Three of the four APRM channels are required to be OPERABLE 
for each of the APRM Functions. This Function (Inop) 
provides assurance that the minimum number of APRM channels 
are OPERABLE.

For any APRM channel, any time its mode switch is not in the 
"Operate" position, an APRM module required to issue a trip 
is unplugged, or the automatic self-test system detects a 
critical fault with the APRM channel, an Inop trip is sent 
to all four voter channels. Inop trips from two or more 
q by APRM channels result in a trip output from each 

n of the four voter channels to it's associated trip system.  
This Function was not specifically credited in the accident 
analysis, but it is retained for the overall redundancy and 
diversity of the RPS as required by the NRC approved 
licensing basis.  

There is no Allowable Value for this Function.  

This Function is required to be OPERABLE in the MODES where 
the APRM Functions are required.  

2.e. 2-Out-Of-4 Voter 

The 2-Out-Of-4 Voter Function provides the interface between 
the APRM Functions and the final RPS trip system logic. As 

hseEV T such, it is required to be OPERABLE in the MODES where the 
APRM Functions are required and is necessary to support the 
safety analysis applicable to each of those Functions.  
Therefore, the 2-Out-Of-4 Voter Function needs to be 
OPERABLE in MODES 1 and 2.  

All four voter channels are required to be OPERABLE. Each 
voter channel includes self-diagnostic functions. If any 
voter channel detects a critical fault in its own 
processing, a trip is issued from that voter channel to the 
associated trip system.  

There is no Allowable Value for this Function.  

S(continued)
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, including the OPRM Upscale Function, 

INSERT 11: 

The Two-Out-Of-Four Logic Module includes 2-Out-Of-4 Voter hardware and the APRM Interface hardware.  
The 2-Out-Of-4 Voter Function 2.e votes APRM Functions 2.a, 2.b, 2.c, and 2.d independently of Function 
2.f. This voting is accomplished by the 2-Out-Of-4 Voter hardware in the Two-Out-Of-Four Logic Module.  
The voter includes separate outputs to RPS for the two independently voted sets of Functions, each of 
which is redundant (four total outputs). The analysis in Reference 12 took credit for this redundancy in the 
justification of the 12-hour Completion Time for Condition A., so the voter Function 2.e must be declared 
inoperable if any of its functionality is inoperable. The voter Function 2.e does not need to be declared 
inoperable due to any failure affecting only the APRM Interface hardware portion of the Two-Out-Of-Four 
Logic Module.
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2.f. Oscillation Power Range Monitor (OPRM) Upscale 

The OPRM Upscale Function provides compliance with 10 CFR 50, Appendix A, General Design Criteria 
(GDC) 10 and 12, thereby providing protection from exceeding the fuel MCPR safety limit (SL) due to 
anticipated thermal-hydraulic power oscillations.  

References 14, 15 and 16 describe three algorithms for detecting thermal-hydraulic instability related neutron 
flux oscillations: the period based detection algorithm, the amplitude based algorithm, and the growth rate 
algorithm. All three are implemented in the OPRM Upscale Function, but the safety analysis takes credit only 
for the period based detection algorithm. The remaining algorithms provide defense in depth and additional 
protection against unanticipated oscillations. OPRM Upscale Function OPERABILITY for Technical 
Specification purposes is based only on the period based detection algorithm.  

The OPRM Upscale Function receives input signals from the local power range monitors (LPRMs) within 
the reactor core, which are combined into "cells" for evaluation by the OPRM algorithms. Each channel is 
capable of detecting thermal-hydraulic instabilities, by detecting the related neutron flux oscillations, and 
issuing a trip signal before the MCPR SL is exceeded. Three of the four channels are required to be 
OPERABLE.  

The OPRM Upscale trip is automatically enabled (bypass removed) when THERMAL POWER is > 30% 
RTP, as indicated by the APRM Simulated Thermal Power, and reactor core flow is < 60% of rated flow, as 
indicated by APRM measured recirculation drive flow. This is the operating region where actual thermal
hydraulic instability and related neutron flux oscillations may occur (Reference 18). These setpoints, which 
are sometimes referred to as the "auto-bypass" setpoints, establish the boundaries of the OPRM Upscale 
trip enabled region. The APRM Simulated Thermal Power auto-enable setpoint has 1% deadband while the 
drive flow setpoint has a 2% deadband. The deadband for these setpoints is established so that it 
increases the enabled region.  

The OPRM Upscale Function is required to be OPERABLE when the plant is at _> 25% RTP. The 25% RTP 
level is selected to provide margin in the unlikely event that a reactor power increase transient occurring 
while the plant is operating below 30% RTP causes a power increase to or beyond the 30% APRM 
Simulated Thermal Power OPRM Upscale trip auto-enable setpoint without operator action. This 
OPERABILITY requirement assures that the OPRM Upscale trip auto-enable function will be OPERABLE 
when required.  

An OPRM Upscale trip is issued from an APRM channel when the period based detection algorithm in that 
channel detects oscillatory changes in the neutron flux, indicated by the combined signals of the LPRM 
detectors in a cell, with period confirmations and relative cell amplitude exceeding specified setpoints. One 
or more cells in a channel exceeding the trip conditions will result in a channel trip. An OPRM Upscale trip 
is also issued from the channel if either the growth rate or amplitude based algorithms detect oscillatory 
changes in the neutron flux for one or more cells in that channel.  

There are four "sets" of OPRM related setpoints or adjustment parameters: a) OPRM trip auto-enable 
setpoints for STP (30%) and drive flow (60%); b) period based detection algorithm (PBDA) confirmation 
count and amplitude setpoints; c) period based detection algorithm tuning parameters; and d) growth rate 
algorithm (GRA) and amplitude based algorithm (ABA) setpoints.  

The first set, the OPRM auto-enable region setpoints, as discussed in the SR 3.3.1.1.19 Bases, are treated 
as nominal setpoints with no additional margins added. The settings, 30% APRM Simulated Thermal Power 
and 60% drive flow, are defined (limit values) in and confirmed by SR 3.3.1.1.19. The second set, the 
OPRM PBDA trip setpoints, are established in accordance with methodologies defined in Reference 16, and 
are documented in the COLR. There are no allowable values for these setpoints. The third set, the OPRM 
PBDA "tuning" parameters, are established or adjusted in accordance with and controlled by PBAPS 
procedures. The forth set, the GRA and ABA setpoints, in accordance with References 14 and 15, are 
established as nominal values only, and controlled by PBAPS procedures.
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ACTIONS A.1 and A.2 (continued) 

Function's inoperable channel is in one trip system and the 
Function still maintains RPS trip capability (refer to 
Required Actions B.1, B.2, and C.1 Bases). If the 
inoperable channel cannot be restored to OPERABLE status 
within the allowable out of service time, the channel or the 
associated trip system must be placed in the tripped 
condition per Required Actions A.1 and A.2. Placing the 
inoperable channel in trip (or the associated trip system in 
trip) would conservatively compensate for the inoperability, 
restore capability to accommodate a single failure, and 
allow operation to continue. Alternatively, if it is not 
desired to place the channel (or trip system) in trip (e.g., 
as in the case where placing the inoperable channel in trip 
would result in a full scram), Condition D must be entered 
and its Required Action taken.  

As noted, Action A.2 is not applicable for APRM Functions 
2.a, 2.b, 2.c,( 2.dxj Inoperability of one required APRM 
channel affects both trip systems. For that condition, 
Required Action A.1 must be satisfied, and is the only 
action (other than restoring operability) that will restore 
capability to accommodate a single failure. Inoperability 
of more than one required APRM channel of the same trip 
function results in loss of trip capability and entry into 
Condition C, as well as entry into Condition A for each 
channel.  

B.1 and B.2 

Condition B exists when, for any one or more Functions, at 
least one required channel is inoperable in each trip 
system. In this condition, provided at least one channel 
per trip system is OPERABLE, the RPS still maintains trip 
capability for that Function, but cannot accommodate a 
single failure in either trip system.  

Required Actions B.1 and B.2 limit the time the RPS scram 
logic, for any Function, would not accommodate single 
failure in both trip systems (e.g., one-out-of-one and 
one-out-of-one arrangement for a typical four channel 
Function). The reduced reliability of this logic 
arrangement was not evaluated in References 9, 12 or 13 for 
the 12 .hour Completion Time. Within the 6 hour allowance, 
the associated Function will have all required channels 
OPERABLE or in trip (or any combination) in one trip system.  

(continued) 
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ACTIONS B.1 and 8.2 (continued) 

Completing one of these Required Actions restores RPS to a 
reliability level equivalent to that evaluated in 
References 9, 12 or 13, which justified a 12 hour allowable 
out of service time as presented in Condition A. The trip 
system in the more degraded state should be placed in trip 
or, alternatively, all the inoperable channels in that trip 
system should be placed in trip (e.g., a trip system with 
two inoperable channels could be in a more degraded state 
than a trip system with four inoperable channels if the two 
inoperable channels are in the same Function while the four 
inoperable channels are all in different Functions). The 
decision of which trip system is in the more degraded state 
should be based on prudent judgment and take into account 
current plant conditions (i.e., what MODE the plant is in).  
If this action would result in a scram or RPT, it is 
permissible to place the other trip system or its inoperable 
channels in trip.  

The 6 hour Completion Time is judged acceptable based on the 
remaining capability to trip, the diversity of the sensors 
available to provide the trip signals, the low probability 
of extensive numbers of inoperabilities affecting all 
diverse Functions, and the low probability of an event 
requiring the initiation of a scram.  

Alternately, if it is not desired to place the inoperable 
channels (or one trip system) in trip (e.g., as in the case 
where placing the inoperable channel or associated trip 
system in trip would result in a scram, Condition D must be 
entered and its Required Action taken.  

As noted, Condition B is1not applicable for APRM Functions 
2.a, 2.b, 2.c,<OD2.d.^ Inoperability of an APRM channel affects both trip systems and is not associated with a 
specific trip system as are the APRM 2-Out-Of-4 voter and 
other non-APRM channels for which Condition B applies. For 
an inoperable APRM channel, Required Action A.1 must be 
satisfied, and is the only action (other than restoring 
1. operability) that will restore capability to accommodate a 

0. sing e fai ure. Inoperability ofimore than one required 
APRM channel results in loss of trip capabilitnVand entry 
into Condition C, as well as entry into Condition A for each 

Schannel. Because Condition A and C provide Required Actions that are appropriate for the inoperability of APRM Functions 
2.a, 2.b, 2.c,- . and these functions are not 

• ' associate wI specific trip systems as are the APRM 2-Out
Of-4 voter and other non-APRM channels, Condition B does not 
apply.  

(continued)
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SURVEILLANCE 
REQUIREMENTS

E.1, F.I. 'and G.1 aujc7 J7,-/ 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
specified condition from full power conditions in an orderly 
manner and without challenging plant system addition, 
the Completion Time of Required ActionsE.1 c onsistent 
with the Completion Time provided in LCO 3. .2, "MINIMUM 
CRITICAL POWER-RATIO (MCPR)." ........-.-...  

H.1I•__ 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. This is done by immediately initiating 
action to fully insert all insertable control rods in core 
cells containing one or more fuel assemblies. Control rods 
in core cells containing no fuel assemblies do not affect 
the reactivity of the core and are, therefore, not required 
to be inserted. Action must continue until all insertable 
control rods in core cells containing one or more fuel 
assemblies are fully inserted.  

As noted at the beginning of the SRs, the SRs for each RPS 
instrumentation Function are located in the SRs column of 
Table 3.3.1.1-1.  

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours, provided the associated Function maintains RPS trip 
capability. Upon completion of the Surveillance, or 
expiration of the 6 hour allowance, the channel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This Note is based on 
the reliability analysis (Refs. 9, 12 & 13) assumption of 
the average time required to perform channel Surveillance.  
That analysis demonstrated that the 6 hour testing allowance 
does not significantly reduce the probability that the RPS 
will trip when necessary.  

(continued)
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1.1 

If OPRM Upscale trip capability is not maintained, Condition I exists. References 12 and 13 
justified use of alternate methods to detect and suppress oscillations for a limited period of time.  
The alternate methods are procedurally established consistent with the guidelines identified in 
Reference 17 requiring manual operator action to scram the plant if certain predefined events 
occur. The 12-hour allowed Completion Time for Required Action 1.1 is based on engineering 
judgment to allow orderly transition to the alternate methods while limiting the period of time 
during which no automatic or alternate detect and suppress trip capability is formally in place.  
Based on the small probability of an instability event occurring at all, the 12 hours is judged to be 
reasonable.  

1.2 

The alternate method to detect and suppress oscillations implemented in accordance with 1. 1 
was evaluated (References 12 and 13) based on use up to 120 days only. The evaluation, 
based on engineering judgment, concluded that the likelihood of an instability event that could 
not be adequately handled by the alternate methods during this 120-day period was negligibly 
small. The 120-day period is intended to be an outside limit to allow for the case where design 
changes or extensive analysis might be required to understand or correct some unanticipated 
characteristic of the instability detection algorithms or equipment. This action is not intended and 
was not evaluated as a routine alternative to returning failed or inoperable equipment to 
OPERABLE status. Correction of routine equipment failure or inoperability is expected to be 
normally be accomplished within the completion times allowed for Actions for Condition A.  

A note is provided to indicate that LCO 3.0.4 is not applicable. The intent of that note is to allow 
plant start-up while within the 120-day completion time for action 1.2. The primary purpose of 
this exclusion is to allow an orderly completion of design and verification activities, in the event 
of a required design change, without undue impact on plant operation.
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SR 3.3.1.1.9 and SR 3.3.1.1.14 (continued) 

In addition, Function 5 and 7 instruments are not accessible 

while the unit is operating at power due to high radiation 
and the installed indication instrumentation does not 

provide accurate indication of the trip setting. For the 

Function 9 channels, verification that the trip settings are 

less than or equal to the specified Allowable Value during 

the CHANNEL FUNCTIONAL TEST is not required since the 

instruments are not accessible while the unit is operating 

at power due to high radiation and the installed indication 

instrumentation does not provided accurate indication of the 

trip setting. Waiver of these verifications for the above 

functions is considered acceptable since the magnitude of 

drift assumed in the setpoint calculation is based on a 24 

month calibration interval. The 92 day Frequency of 

SR 3.3.1.1.9 is based on the reliability analysis of 
Reference 9.  

The 24 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 that these components will 

pass the Surveillance when performed at the 24 month 
Frequency.  

SR 3.3.1.1.10. SR 3.3.1.1.12, SR 3.3.1.1.15.  
and SR 3.3.1.1.16

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies that the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the current plant specific 
setDoint methodology. fSR)t3.. 161 how$.ver, o. '

As noted for 
from CHANNEL 
with minimal 
simulating a

SR 3.3.1.1.12, neutron detectors are 
CALIBRATION because they are passive 
drift, and because of the difficulty 
meaningful signal. Changes in

-(continued)
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As noted for SR 3.3.1.1.10, radiation detectors are excluded from CHANNEL CALIBRATION due to ALARA 
reasons (when the plant is operating, the radiation detectors are generally in a high radiation area; the 
steam tunnel). This exclusion is acceptable because the radiation detectors are passive devices, with 
minimal drift. To complete the radiation CHANNEL CALIBRATION, SR 3.3.1.1.16 requires that the radiation 
detectors be calibrated on a once per 24 months Frequency.  

The once per 92 days Frequency of SR 3.3.1.1.10 is conservative with respect to the magnitude of 
equipment drift assumed in the setpoint analysis. The Frequency of SR 3.3.1.1.16 is based upon the 
assumption of a 24-month calibration interval used in the determination of the equipment drift in the setpoint 
analysis.
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SURVEILLANCE SR 3.3.1.1.10. SR 3.3.1.1.12, SR 3.3.1.1.15.  
REQUIREMENTS and SR 3.3.1.1.6 (continued) 

neutron detector sensitivity are compensated for by 
performing the 7 day calorimetric calibration (SR 3.3.1.1.2) 

WA, c. and the 1000 MWD/T LPRM calibration against the TIPs 
-(SR 3.3.1.1.8). pA second note is provided for SR 3.3.1.1.12 
that allows the WRNM SR to be performed within 12 hours of 
entering MODE 2 from MODE 1. Testing of the MODE 2 WRNM 
Functions cannot be performed in MODE I without utilizing 
jumpers, lifted leads or movable links. This Note allows 
entry into MODE 2 from MODE 1, if the 24 month Frequency is 
not met per SR 3.0.2. Twelve hours is based on operating 
experience and in consideration of providing a reasonable time in which tocmlete the .F M i ut 

acbyfa staon s souinr edes As noedl PowerSi3. 1. 0, SR 3.3o .1c12tors re Cali atingt heoss i ate recirctan ion e oop flow channer 
A ibrd noe is pcrvideda or SR .3.1.1 62 to in ude th 

Scidrcul n flw tran 3itters that f1 ed the A ies asi ppidt u o .Tevrag /Power R Ige Mo itor 

r petm th gn id f equ m e s t e red ulati eoiod adrave s t Fre cies ointS T3.3 .1R ens 

th the tion f l w 24 mibrati ter plyn the 
dcirculm ion f w sign to t e APRMs r it n the o i/meau ei la lw ti t:,he/ e~es ry rang/ and 

accur cy by e ofy stana press. so e.  

As aRaon d1ectors.re e1 ude 
om CHANNEL CAF BRATION due to i LARAfr easons ea when re /planrtrallyeiat n 

/ a hi rai al. on a ; t e m t n lhis e xlusion * 
acc ptable J•ecaus the radJ tion etector are p sive/ 
d ie, t m mldi .Terdia *on de ctors ae 
alinra in cordanc with/SR 3.3. •.1.16 o a 24 m ~th 

/FrequecY y. / / / 

The//2 day//F o S33.. 1 is/ onserv klive wit 
rpect te giudo qiment •i ft ass (ed i n •e 
eto tnl .ThFeu es o SR 3./1.2 

SR 3. 1..1ad R 3 1.6 arei asaed up (n the 
ass ulption •f a 24 Ffnth c ibrati •n inter I~ in the 
d riao f.emg-ue o equipm t drft in the) 

lS n-' I-+ \0 plicab e;setpo" t ana !sis. /// 

-• SR 3.3.1.1.11 

A CHANN•EL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 

(continued)
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A third note is provided for SR 3.3.1.1.12 that includes in the SR the recirculation flow (drive flow) 
transmitters, which supply the flow signal to the APRMs. The APRM Simulated Thermal Power-High 
Function (Function 2.b) and the OPRM Upscale Function (Function 2.f), both require a valid drive flow 
signal. The APRM Simulated Thermal Power-High Function uses drive flow to vary the trip setpoint. The 
OPRM Upscale Function uses drive flow to automatically enable or bypass the OPRM Upscale trip output to 
RPS. A CHANNEL CALIBRATION of the APRM drive flow signal requires both calibrating the drive flow 
transmitters and establishing a valid drive flow / core flow relationship. The drive flow / core flow 
relationship is established once per refuel cycle, while operating at or near rated power and flow conditions.  
This method of correlating core flow and drive flow is consistent with GE recommendations. Changes 
throughout the cycle in the drive flow / core flow relationship due to the changing thermal hydraulic 
operating conditions of the core are accounted for in the margins included in the bases or analyses used to 
establish the setpoints for the APRM Simulated Thermal Power-High Function and the OPRM Upscale 
Function.  

The Frequencies of SR 3.3.1.1.12 and SR 3.3.1.1.15 are based upon the assumption of a 24-month 
calibration interval used in the determination of the equipment drift in the setpoint analysis.
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SURVEILLANCE SR 3.3.1.1.11 (continued) 
REQUIREMENTS 

intended function. For the APRM Functions, this test 
supplements the automatic self-test functions that operate 
continuously in the APRM and voter channels. The APRM 
CHANNEL FUNCTIONAL TEST covers the APRM channels (including 
recircuiation flow processing - applicable to Function 2.b 

-only), the 2-Out-Of 4 voter channels, and the interface 
ic C.. connections into the RPS trip systems from the voter 

channels. Any setpoint adjustment shall be consistent with 
the assumptions of the current plant specific setpoint 
methodology. The 184 day Frequency of SR 3.3.1.1.11 is 
based on the reliability analyses of References 12 and 13.  
(NOTE: The actual voting logic of the 2-Out-Of-4 Voter 
Function is tested as part of SR 3.3.1.1.17.) 

SA Note is provided for Function 2.a that requires this SR to 
be performed within 12 hours of entering MODE 2 from MODE 1.  
Testing of the MODE 2 APRM Function cannot be performed in 
MODE 1 without utilizing jumpers or lifted leads. This Note 
allows entry into MODE 2 from MODE 1 if the associated 
Frequency is not met per SR 3.0.2.

A second Note is provided for Function 2.b that clarifies 
that the CHANNEL FUNCTIONAL TEST for Function 2.b includes 
testing of the recirculation flow processing electronics, 
excluding the flow transmitters.  

SR 3.3.1.1.13 

This SR ensures that scrams initiated from the Turbine Stop 
Valve-Closure and Turbine Control Valve Fast Closure, Trip 
Oil Pressure-Low Functions will not be inadvertently 
bypassed when THERMAL POWER is a 30% RTP. This involves 
calibration of the bypass channels. Adequate margins for 
the instrument setpoint methodologies are incorporated into 
the Allowable Value (• 29.4% RTP which is equivalent to 
: 138.4 psig as measured from turbine first stage pressure) 
and the actual setpoint. Because main turbine bypass flow 
can affect this setpoint nonconservatively (THERMAL POWER is 
derived from turbine first stage pressure), the main turbine 
bypass valves must remain closed during the calibration at 
THERMAL POWER Ž 30% RTP to ensure that the calibration is 
valid.  

If any bypass channel's setpoint is nonconservative (i.e., 
the Functions are bypassed at k 30% RTP, either due to open 
main turbine bypass valve(s) or other reasons), then the 

(continued)

Revision No. 36PBAPS UNIT 2 B 3.3-34



ECR # PB 99-00015 Rev. 0 

Page 
TECH SPEC MARKUP 

INSERT 13c: 

and the auto-enable portion of Function 2.f 

INSERT 13d: 

The actual auto-enable setpoints for the OPRM Upscale trip are confirmed by SR 3.3.1.1.19.



PB ECR 9-T0 ̀ '0 Rev __ 

Attachment Page i of__ 
Dwg 

Sht_- Rev 
initials aV#VJBASES

RPS Instrumentation 
B 3.3.1.1

SURVEILLANCE 
REQUIREMENTS

SR 3.3.1.1.13 (continued)

affected Turbine Stop Valve-Closure and Turbine Control 
Valve Fast Closure, Trip Oil Pressure-Low Functions are 
considered inoperable. Alternatively, the bypass channel 
can be placed in the conservative condition (nonbypass).  
placed in the nonbypass condition, this SR is met and the 
channel is considered OPERABLE.

If

The Frequency of 24 months is based on engineering judgment 
and reliability of the components.  

SR 3.3.1.1.17 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a specific 
channel. The functional testing of control rods 
(LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8), 
overlaps this Surveillance to provide complete testing of 
the assumed safety function.  

The 24 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 that these components will 
pass the Surveillance when performed at the 24 month 
Frequency.  

The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2.e 
simulates APRM trip conditions at the 2-Out-Of-4 voter 

"o t channel inputs to check all combinations of two tripped 
inputs to the 2-Out-Of-4 logic in the voter channels and 
APRM related redundant RPS relays.  

SR 3.3.1.1.18 

This SR ensures that the individual channel response times 
are maintained less than or equal to the original design 
value. The RPS RESPONSE TIME acceptance criterion is 
included in Reference 11.

I4 ,

RPS RESPONSE TIME tests are conducted on a 24 month 
Frequency. The 24 month Frequency is consistent with the 
PBAPS refueling cycle and is based upon plant operating 
experience, which shows that random failures of 
instrumentation components causing serious response time 
degradation, but not channel failure, are infrequent 
occurrences.

(continued)
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SR 3.3.1.1.19 

This surveillance involves confirming the OPRM Upscale trip auto-enable setpoints. The auto
enable setpoint values are considered to be nominal values as discussed in Reference 18. This 
surveillance ensures that the OPRM Upscale trip is enabled (not bypassed) for the correct 
values of APRM Simulated Thermal Power and recirculation drive flow. Other surveillances 
ensure that the APRM Simulated Thermal Power and recirculation drive flow properly correlate 
with THERMAL POWER (SR 3.3.1.1.2) and core flow (SR 3.3.1.1.12), respectively.  

If any auto-enable setpoint is nonconservative (i.e., the OPRM Upscale trip is bypassed when 
APRM Simulated Thermal Power > 30% and recirculation drive flow < 60%), then the affected 
channel is considered inoperable for the OPRM Upscale Function. Alternatively, the OPRM 
Upscale trip auto-enable setpoint(s) may be adjusted to place the channel in a conservative 
condition (not bypassed). If the OPRM Upscale trip is placed in the not-bypassed condition, this 
SR is met and the channel is considered OPERABLE.  

The Frequency of 24 months is based on engineering judgment and reliability of the 
components.
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REFERENCES 1. UFSAR, Section 7.2.
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Plant specific LOCA and average power range monitor/rod 

block monitor Technical Specification/maximum extended load 

line limit analyses have been performed assuming only one 

operating recirculation loop. These analyses demonstrate 

that, in the event of a LOCA caused by a pipe break in the 

operating recirculation loop, the Emergency Core Cooling 

System response will provide adequate core cooling (Refs. 2, 

3, and 4).

The transient analyses of Chapter 14 of the UFSAR have also 

been performed for single recirculation loop operation 
(Ref. 5) and demonstrate sufficient flow coastdown 

characteristics to maintain fuel thermal margins during the 

abnormal operational transients analyzed provided the MCPR 

requirements are modified. During single recirculation loop 

operation, modification to the Reactor Protection System 
(RPS) average power range monitor (APRM) instrument 
setpoints is also required to account for the different 

relationships between recirculation drive flow and reactor 

core flow. The MCPR limits and APLHGR limits (power

dependent APLHGR multipliers, MAPFAC,, and flow-dependent 
APLHGR multipliers, MAPFACI) for single loop operation are 

specified in the COLR. The APRM Simulated Thermal Power

High Allowable Value is in LC0 3.3.1.1, "Reactor Protection 
System (RPS) Instrumentation." 

Safe analyses erforme for UFS Chapter implici Y 

as me core nditions re stab However, at the igh 

ower/low ow corn of the ower/flow ••, an i reased 

probabi *y for 1J it cycl oscillati ýs exists Ref. 6) 

depen ng on co inti of opera g conditl ns (e.g., 

po shape, undle p er, and bu tlee flow) Generic 
ialuatio indicat that when gional wer oscil ions 

become tectable n the APR , the sa ty margin ay be 

insuf cient un r some o at~ing co itions to ensure 

ac .ons taken o respon o th AP s signal would pr ent 

nolation the MCP afety lip (Ref. 7 . NRC G .c 

Letter 8 2 (Ref. addresp s sitabili calcula *on 

method ogy ad ated that ue to un rtaintie , 10 CFR5 

Appe ix A, G ral Desi Criteri GOC) 10 d 12 coul 

no be met ing analy c proced es on a R4 desig 

owever, ference conclude hat oper ing limitxions 

which ovide for he detec on (by m itoring n tron flux 

nois evels) dsuppres io of fl oscillat n i 
opatngreons of p enil i aiity sist1Z with 

recnt ena 1 I /
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APPLICABLE the r cormen tions f Refe ence 6 ar accepta e to 

SAFETY ANALYSES dem strate compli nce wi GDC 10 d 12. T e NRC 

(continued) Co cluded hat re ions of potentia instabi ty could ccur 

calcu ted de ay rat' s of 0. or great r by the neral 

lectri metho logy.  

StaW* ity te s at o erating WRs were eviewed dete ne 

a g heric r ion of the pow r/flow ma in which urveil nce 

af neutron flux no se 1ev s should e perform d.A 
nservat y~e dec rai scaea he b is for 

determi ng the eneric region fo surveill ce to count 

for th plant plan variabili y of deca ratio th core 

and f el desi ns. T s decay r tio also elps en ure 

suff cient rgin t an insta lity occ rence 1 

ma' tamned. The neric regon ("Restr cted" gion of 

Figure 3. .1-1) s been de ermined t be boun ed by the 0% 

od line and th 45% core low line. This co fors to 

Referen e 6 re ommendati s. Oper ion is rmitte~d i the 

"1Restr cted" egion whe two reci culat ion oops are n 

oper ion pr vided neu ran flux oise 1ev s are ver fied to 

be thin mits. 0 ration i permitte in the 

" R strict d Region hen only one rer ulation 1 op is in 

o0 eratio provided ore flo is > 39% f rated re flow d 

eutron flux 1ev s are ye fied to e within mits.  

i le recircul ion loopoperation in the "R stricted" 

Regil with co e flow •5 9% of ra d core fl w shalle 

avo .ed due the incr ased pot tial for hermal h draulic 

in ability in this c ndition. he "Unre tricted" egion of 

Figure 3. .1-1 is t area of e power! low map ere 

nrestri ted opera on (with .espect t thermal ydraul ic 

stabii y concern ) is allo d, and i cludes a area not 

shown as th R tricted" egion of he figur .The ful 

pow /flow map is not sho n in Fig e .3.4.1l to enhan e the 

re ability the boun of the 'Restict d" Rego 

O eration a side the unds of igure 3 .1-1 is g erned 

y the pl t operati procedu s.  

Recirculation loops operating satisfies Criterion 2 of the 

NRC Policy Statement.  

LCO Two recirculation loops are normally required to be in 

operation with their flows matched within the limits 

specified in SR 3.4.1.1 to ensure that during a LOCA caused 

by a break of the piping of one recirculation loop the 

"(continued)
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LCO assumptions of the LOCA analysis are satisfied. n 
fac 1ii1 , tte co r/ l•ej•eex x a/fu)tio /of •ER 
( •WE /ust/• i i th Unr/ stri td"/ Regi {n o~f/f 

\Fi •re 3 1..I-•v "- ERA itF• Ressfr qw•aAlt 
•R ion F{."j Alternatively, with only one recirclto lop 

in operation, modifications to the required APLHGR limits 
(power- and flow-dependent APLHGR multipliers, MAPFAC, and 
MAPFAC,, respectively of LCO 3.2.1, "AVERAGE PLANAR LINEAR 
HEAT GENERATION RATE (APLHGR)"), MCPR limits (LCO 3.2.2, 
"MINIMUM CRITICAL POWER RATIO (MCPR)") and APRM Simulated 
Thermal Power-High Allowable Value (LCO 3.3.1.1) must be 
applied to allow continued operation consistent with the 
assumptions of Referenc7 5Q .  

The LCO is modified by a Note which allows up to 12 hours 
before having to put in effect the required modifications to 
required limits after a change in the reactor operating 
conditions from two recirculation loops operating to single 
recirculation loop operation. If the required limits are 
not in compliance with the applicable requirements at the 
end of this period, the associated equipment must be 
declared inoperable or the limits "not satisfied," and the 
ACTIONS required by nonconformance with the applicable 
specifications implemented. This time is provided due to 
the need to stabilize operation with one recirculation loop, 
including the procedural steps necessary to limit flow in 
the ogpertin loop, jrlmi to~/4E LPW•,mi~ •r 

ý4luyv'o e ye-:;and the complexity and detail required to 

fully implement and confirm the required limit 
modifications.

APPLICABILITY In MODES I and 2, requirements for operation of the Reactor 
Coolant Recirculation System are necessary since there is 
considerable energy in the reactor core and the limiting 
design basis transients and accidents are assumed to occur.  

In MODES 3, 4, and 5, the consequences of an accident are 
reduced and the coastdown characteristics of the 
recirculation loops are not important.  

(continued)
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ACTIONS A.1 

WA one o two recrculati loops i operation with cor 

ow as functio of THER AL POWER' n the "Re ricted" 
Region f Figur 3.4.1-1 the pla is opera ng in a egion 
wher he pot tial for thermal ydraulic i.stabilit 

ex ts. In rde r to ssure su icient ma in is pr vided 
fr operat respn to det t and sup es! pote ial limit 
cycle os llations, APRM an local pa r range onitor 

(LP neutron lux nois levelso mm t be per 
ma tored an verified o be • 4' and .< 3_ mes baseli 

ise level . Detec r levels and C o one LPRs ing 
per core uadrant us detec rs A and of one LMP sstring 
in the _nter of e core all be ma itored. /A ni Munn of 
three PRMs sha also b monitored The Compl ion Times 

of tis verif ation whin 1 h and once p r 8 hours 
th eafter d within hour af r completio of any T RMAL 

WER incr ase ;-, 5101 TED THE AL POWER) age accepta e for 
ensurin otentia limit cyc e oscillati s are de cted to 
allow erator r sponse to suppress 1h oscillat' n. These 
"Comp tion Ti s were de loped cons erin thp /operator's 
in rent kn edge of ractor sat and sen tivity to 
p ential ermal hy aulic inst- ilities en operat' g in 
his con tion.  

B.1 

ith the quired Ac on and as aciated Cpletion me of 
Conditi A not me , sufficie margin ay not be vailable 
for a rator res nse to s ress pot tial lim' cycle 
osci ations s' ce APRM 0 LPR neu on flux e se 1ev s 

ma be >% d >3ti sbasel in .noise 1ev s. As 

rsult, ac an must b immediat y initia dto re ore 
noise le ls to wit in requir limits, he 2 h r 
Comple on Time f restori g APRMl an LPRM ne ron Fl-ux 
nois levels to ithin r uired lim s is ac ptable b ause 

it inimizes s while allowing me for rstoratio efore 

s jecting e plant transi s assoc&ted with utdown.  

(continued)
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C.I andC.ý2 

Wi one r irculati loop in eration wit core flow 
39% of ated cor flow and ERMAL POWE in the 

-"Restrted" Re on of u-, 3.4.1-1, increased 
pot ial for hernal hy aulic insta i ty exists. s a 
r it, i iate acti should be itiated to r uce 

ERMAL ER to the Unrestricte Region of FJ ure 3.4.1-1 
or inc• ase core w to > 39%o rated core ow. The 

4 our Comple 'on Ti me prov es a reason e amount o time 
o complete e Requ ired tion and is onsidered a eptable 

based on e frequent c e monitorin y the oper ors 
(Requir Action A.1 lowing pot tial limit ycle 
oscill tions to be ickly detec d.

with e irements of the LCO not met for reasons other 
,F the recirculation loops must 

be restored to operation with matched flows within 24 hours.  
04 recirculation loop is considered not in operation when the 

pump in that loop is idle or when the mismatch between total 
jet pump flows of the two loops is greater than required 
limits. The loo with the lower flow must be considered-nat in pea'i;n wev i, t 'flo ratef b• Io sha•4 

i •!ur 3.4. 1.) Shoul a OCA occur with one recirculation 

loop not in operation, the core flow coastdown and resultant 
core response may not be bounded by the LOCA analyses.  
Therefore, only a limited time is allowed to restore the 
inoperable loop to operating status.  

Alternatively, if the single loop requirements of the LCO 
are applied to operating limits and RPS setpoints, operation 
with only one recirculation loop would satisfy the 
requirements of the LCO and the initial conditions of the 
accident sequence.  

The 24 hour Completion Time is based on the low probability 
of an accident occurring during this time period, on a 
reasonable time to complete the Required Action, and on 
frequent core monitoring by operators allowing abrupt 
changes in core flow conditions to be quickly detected.  

(continued)
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ACTIONS • (continued) 

This Required Action does not require tripping the 
recirculation pump in the lowest flow loop when the mismatch 
between total jet pump flows of the two loops is greater 
than the required limits. However, in cases where large 
flow mismatches occur, low flow or reverse flow can occur in 

the low flow loop jet pumps, causing vibration of the jet 
pumps. If zero or reverse flow is detected, the condition 
should be alleviated by changing pump speeds to re-establish 
forward flow or by tripping the pump.  

With Required Action and associated Completion Time of 

vio cAr . Condition ,•/o-9)not met, the plant must be brought to a 

L % o ltoA. MODE in which the LCO does not apply. To achieve this 
status, the plant must be brought to MODE 3 within 12 hours.  

Ov • In this condition, the recirculation loops are not required 
to be operating because of the reduced severity of DBAs and 

minimal dependence on the recirculation loop coastdown 
characteristics. The allowed Completion Time of 12 hours is 

reasonable, based on operating experience, to reach MODE 3 

from full power conditions in an orderly manner and without 
challenging plant systems.

(continued)
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SURVEILLANCE 
REQUIREMENTS

SR 3.4.1.1 

This SR ensures the recirculation loops are within the 

allowable limits for mismatch. At low core flow (i.e., 

< 71.75 X 100 lbm/hr), the MCPR requirements provide larger 

margins to the fuel cladding integrity Safety Limit such 

that the potential adverse effect of early boiling 

transition during a LOCA is reduced. A larger flow mismatch 

cap therefore be allowed when core flow is < 71.75 X 

100 Ibm/hr. The recirculation loop jet pump flow, as used 

in this Surveillance, is the summation of the flows from all 

of the jet pumps associated with a single recirculation 
loop.  

The mismatch is measured in terms of core flow. (Rated core 

flow is 102.5 X 10b Ibm/hr. The first limit is based on 

mismatch • 10% of rated core flow when operating at < 70% of 

rated core flow. The second limit is based on mismatch < 5% 

of rated core flow when operating at Ž 70% of rated core 

flow.) If the flow mismatch exceeds the specified limits, 

the loop with the lower flow is considered not in operation.  

(Ho evV , to tne /1.zrp es f4 P fo i. :2 -R.4 , 

of wate fbý!0s l e A, h R is not 

required when both oops are no in operation since the 

mismatch limits are meaningless during single loop or 

natural circulation operation. The Surveillance must be 

performed within 24 hours after both loops are in operation.  

The 24 hour Frequency is consistent with the Surveillance 

Frequency for jet pump OPERABILITY verification and has been 

shown by operating experience to be adequate to detect off 

normal jet pump loop flows in a timely manner.

(continued)
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REFERENCES 1. UFSAR, Section 14.6.3.  

2. NEDC-32163P, "PBAPS Units 2 and 3 SAFER/GESTR-LOCA 
Loss-of-Coolant Accident Analysis," January 1993.  

3. NEDC-32162P, "Maximum Extended Load Line Limit and 
ARTS Improvement Program Analyses for Peach Bottom 
Atomic Power Station Unit 2 and 3," Revision 1, 
February 1993.  

4. NEDC-32428P, "Peach Bottom Atomic Power Station Unit 2 
Cycle 11 ARTS Thermal Limits Analyses," December 1994.

5. NEDO-24229-1, "PBAPS Units 2 and 3 Single-Loop 
Operation," May 1980.  

. hE Serie Info ion tter .380, WR Co 

/The~ Hydrau 'c Stabi ity," Revisio 1, F 
1984.
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Reporting Requirements 
5.6

5.6 Reporting Requirements (continued)

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 
fol l owing: 

1. The Average Planar Linear Heat Generation Rate for 
Specification 3.2.1; 

2. The Minimum Critical Power Ratio for Specifications 
3.2.2 and 3.3.2.1; 

3. The Linear Heat Generation Rate for Specification 
3.2.3; and 

___4" 3.3.2.14. The Control Rod Block Instrumentation for Specification Q S-13.3.2.1.  

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: 

I. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel" (latest approved version as specified 
in the COLR); 

2. NEDC-32162P, "Maximum Extended Load Line Limit and ARTS 
Improvement Program Analyses for Peach Bottom Atomic 
Power Station Units 2 and 3," Revision 2, March, 1995; 

3. PECo-FMS-OOO1-A, "Steady-State Thermal Hydraulic 
Analysis of Peach Bottom Units 2 and 3 using the FIBWR 
Computer Code"; 

4. PECo-FMS-0002-A, "Method for Calculating Transient 
Critical Power Ratios for Boiling Water Reactors 
(RETRAN-TCPPECo)"; 

5. PECo-FMS-0003-A, "Steady-State Fuel Performance Methods 
Report"; 

6. PECo-FMS-0004-A, "Methods for Performing BWR Systems 

Transient Analysis"; 

(continued)

Amendment No. 236PBAPS UNIT 2 5.0-21



ECR # PB 99-00015 Rev. 0 

Page _____ 

TECH SPEC MARKUP 

INSERT 16: 

5. The Oscillation Power Range Monitor (OPRM) Instrumentation for Specification 3.3.1.1.
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Reporting Requirements 
5.6

5.6 Reporting Requirements

CORE OPERATING LIMITS REPORT (COLR) (contiaued)

7. PECo-FMS-0005-A, "Methods for Performing 
State Reactor Physics Analysis"; and 

8. PECo-FMS-0006-A, "Methods for Performing 
Safety Evaluations."

BWR Steady

BWR Reload

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.

d. The COLR, including any midcycie revisions or supplements, 
shall be provided upon issuance for each reload cycle to the 
NRC.  

Post Accident Monitorino (PAM) Instrumentation Report 

When a report is required by Condition B or F of LCO 3.3.3.1, 
"Post Accident Monitoring (PAM) Instrumentation," a report shall 
be submitted within the following 14 days. The report shall 
outline the preplanned alternate method of monitoring, the cause 
of the inoperability, and the plans and schedule for restoring the 
instrumentation channels of the Function to OPERABLE status.

Amendment No. t214
•PBAPS UNIT 2
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RPS Instrumentation 
3.3.1.1

3.3 INSTRUMENTATION 

3.3.1.1 Reactor Protection System (RPS) Instrumentation

LCO 3.3.1.1 

APPLICABILITY:

The RPS instrumentation for each Function in Table 3.3.1.1-1 
shall be OPERABLE.  

According to Table 3.3.1.1-1.

---- ---- --- ---- ---- --- ---- --- N O T E OTE-- ----------------------- -- ------

Separate Condition entry is allowed for each channel.  
--------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Place channel in 12 hours 

channels inoperable. trip.  

OR 

A.2 ---- NOTE ------ 12 hours 
Not applicable for 
Functions 2.a, 2.b, 
2.c, 2.d, or 2.f.  

Place associated trip 
system in trip.  

B. ----- NOTE------ B.1 Place channel in one 6 hours 
Not applicable for trip system in trip.  
Functions 2.a, 2.b, 
2.c, 2.d, or 2.f. OR 

One or more Functions B.2 Place one trip system 6 hours 

with one or more in trip.  
required channels 
inoperable in both 
trip systems.  

(continued)

Amendment No. xxx

ACTIONS
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RPS Instrumentation 
3.3.1.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

H. As required by H.1 Initiate action to Immediately 
Required Action D.1 fully insert all 
and referenced in insertable control 
Table 3.3.1.1-1. rods in core cells 

containing one or 
more fuel assemblies.  

I. As required by 1.1 Initiate alternate 12 hours 
Required Action D.1 method to detect and 
and referenced in suppress thermal 
Table 3.3.1.1-1. hydraulic instability 

oscillations.  

AND 

1.2 NOTE------
LCO 3.0.4 is not 
applicable.  

Restore required 120 days 
channels to OPERABLE.  

J. Required Action and J.1 Reduce THERMAL POWER 4 hours 
associated Completion to <25% RTP.  
Time of Condition I 
not met.

Amendment No. xxx3.3-3PBAPS UNIT 2



RPS Instrumentation 
3.3.1.1 

SURVEILLANCE REQUIREMENTS 

----------------------- NOTES -----------------------------------
1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS 

Function.  

2. When a channel is placed in an inoperable status solely for performance of 
required Surveillances, entry into associated Conditions and Required 
Actions may be delayed for up to 6 hours provided the associated Function 
maintains RPS trip capability.  

SURVEILLANCE FREQUENCY 

SR 3.3.1.1.1 Perform CHANNEL CHECK. 12 hours 

SR 3.3.1.1.2 ------------------- NOTE-----------------
Not required to be performed until 12 
hours after THERMAL POWER Ž 25% RTP.  

Verify the absolute difference between 7 days 
the average power range monitor (APRM) 
channels and the calculated power is 
<2% RTP while operating at Ž 25% RTP.  

(continued)

Amendment No. xxxPBAPS UNIT 2 3. 3-3a



RPS Instrumentation 
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.1.1.9 Perform CHANNEL FUNCTIONAL TEST. 92 days 

SR 3.3.1.1.10 -------------------NOTE 
Radiation detectors are excluded.  

Perform CHANNEL CALIBRATION. 92 days 

SR 3.3.1.1.11 NOTES -

1. For Function 2.a, not required to be 
performed when entering MODE 2 from 
MODE 1 until 12 hours after entering 
MODE 2.  

2. For Functions 2.b and 2.f, the CHANNEL 
FUNCTIONAL TEST includes the 
recirculation flow input processing, 
excluding the flow transmitters 

Perform CHANNEL FUNCTIONAL TEST. 184 days 

SR 3.3.1.1.12 -------------------NOTES---------------
1. Neutron detectors are excluded.  

2. For Function 1, not required to be 
performed when entering MODE 2 from 
MODE 1 until 12 hours after entering 
MODE 2.  

3. For Functions 2.b and 2.f, the 
recirculation flow transmitters that 
feed the APRMs are included.  

Perform CHANNEL CALIBRATION. 24 months 

(continued)

Amendment No. xxxPBAPS UNIT 2 3.3-5



RPS Instrumentation 
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.1.1.13 Verify Turbine Stop Valve-Closure and 24 months 
Turbine Control Valve Fast Closure, Trip 
Oil Pressure-Low Functions are not 
bypassed when THERMAL POWER is > 30% RTP.  

SR 3.3.1.1.14 Perform CHANNEL FUNCTIONAL TEST. 24 months 

SR 3.3.1.1.15 Perform CHANNEL CALIBRATION. 24 months 

SR 3.3.1.1.16 Calibrate each radiation detector. 24 months 

SR 3.3.1.1.17 Perform LOGIC SYSTEM FUNCTIONAL TEST. 24 months 

SR 3.3.1.1.18 Verify the RPS RESPONSE TIME is within 24 months 
limits.  

SR 3.3.1.1.19 Verify OPRM is not bypassed when APRM 24 months 
Simulated Thermal Power is >30% and 
recirculation drive flow is <60%.

Amendment No. xxxPBAPS UNIT 2 3.3-6



RPS Instrumentation 
3.3.1.1

Table 3.3.1.1-1 (page 1 of 3) 
Reactor Protection System Instrumentation

APPLICABLE CONDITIONS 
MODES OR REQUIRED REFERENCED 

OTHER CHANNELS FROM 
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE

1. Wide Range Neutron 
Monitors

a. Period-Short 2

5 (a)

3 

3

G SSR 
SR 
SR 
SR 
SR 

H SR 
SR 
SR 
SR 
SR

3

3.3.1.1.1 
3.3.1.1.5 
3.3.1.1.12 
3.3.1.1.17 
3.3.1.1.18 

3.3.1.1.1 
3.3.1.1.6 
3.3.1.1.12 
3.3.1.1.17 
3.3.1.1.18

SR 3.3.1.1.5 
SR 3.3.1.1.17 

SR 3.3.1.1.6 
SR 3.3.1.1.17

3

> 13 seconds 

> 13 seconds

NA 

NA

2

5(a)

2. Average Power Range 
Monitors 

a. Neutron Flux-High 
(Setdown) 

b. Simulated Thermal 
Power-High 

c. Neutron Flux-High 

d. Inop 

e. 2-Out-Of-4 Voter 

f. OPRM Upscale

2 3 (c) 

3 (c)

3 (c)

1,2 

1,2 

_>25% RTP

3 (c) 

2 

3 (c)

SR 
SR 
SR 
SR 

SR 
SR 

SR 
SR 
SR 

SR 
SR 
SR 
SR 
SR 

SR 

SR 
SR 
SR 
SR 

SR 
SR 
SR 
SR 
SR

G 

G

3.3.1.1.1 
3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.12 

3.3.1.1.1 
3.3.1.1.2 

3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.12 

3.3.1.1.1 
3.3.1.1.2 
3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.12 

3.3.1.1.11 

3.3.1.1.1 
3.3.1.1.11 
3.3.1.1.17 
3.3.1.1.18 

3.3.1.1.1 
3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.12 
3.3.1.1.19

* 15.0% RTP 

* 0.66 W 
+ 64.9% RTP(b) 

and < 118.0% 
RTP 

S119.7% RTP 

NA 

NA 

NA (d)

(continued) 

(a) With any control rod withdrawn from a core cell containing one or more fuel assemblies.  

(b) 0.66 (W - AW) + 64.9% RTP when reset for single loop operation per LCO 3.4.1, "Recirculation Loops Operating." 

(c) Each APRM channel provides inputs to both trip systems.  

(d) See COLR for OPRM period based detection algorithm (PBDA) setpoint limits.

Amendment No. xxx

b. Inop
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Recirculation Loops Operating 
3.4.1 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.1 Recirculation Loops Operating 

LCO 3.4.1 Two recirculation loops with matched flows shall be in 

operation.  

OR 

One recirculation loop shall be in operation with the 
following limits applied when the associated LCO is 
applicable: 

a. LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)," single loop operation limits specified in the 
COLR; 

b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," single 
loop operation limits specified in the COLR; and 

c. LCO 3.3.1.1, "Reactor Protection System (RPS) 
Instrumentation," Function 2.b (Average Power Range 
Monitors Simulated Thermal Power-High), Allowable Value 
of Table 3.3.1.1-1 is reset for single loop operation.  

---------------------------- NOTE ---------------------------

Required limit modifications for single recirculation loop 
operation may be delayed for up to 12 hours after transition 
from two recirculation loop operation to single 
recirculation loop operation.  
-----------------------------------------------------------.  

APPLICABILITY: MODES 1 and 2.

Amendment No. xxx3.4-1PBAPS UNIT 2



Recirculation Loops Operating 
3.4.1

ACTIONS

THIS PAGE LEFT BLANK INTENTIONALLY 

(The contents of this page have been deleted)
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Recirculation Loops Operating 
3.4.1

I ACTIONS
I

Amendment No. xxx

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Requirements of the A.1 Satisfy the 24 hours 
LCO not met. requirements of the 

LCO.  

B. Required Action and B.1 Be in MODE 3. 12 hours 
associated Completion 
Time of Condition A 
not met.  

OR 

No recirculation 
loops in operation.

PBAPS UNIT 2 3.4-3



Recirculation Loops Operating 
3.4.1

YIP\/FTI I ANC.F RFOUIREMENTS

SURVEILLANCE

SR 3.4.1.1 -------------------- NOTE ------------------
Not required to be performed until 24 hours 
after both recirculation loops are in 
operation.  
------------------------------------------

Verify recirculation loop jet pump flow 
mismatch with both recirculation loops in 
operation is: 

a. < 10.25 X 106 lbm/hr when operating at 
< 71.75 X 106 Ibm/hr; and 

b. • 5.125 X 106 Ibm/hr when operating at 
Ž71.75 X 106 lbm/hr.

Amendment No. xxx

FREQUENCY

24 hours

qHRVEILLANCE REQUIREMENTS

i

3.4-4PBAPS UNIT 2



Recirculation Loops Operating 
3.4.1 

THIS PAGE LEFT BLANK INTENTIONALLY 

(The contents of this page have been deleted)
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RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE 1.b. Wide Range Neutron Monitor-lnop (continued) 
SAFETY ANALYSES, 
LCO, and Six channels of the Wide Range Neutron Monitor-Inop 
APPLICABILITY Function, with three channels in each trip system, are 

required to be OPERABLE to ensure that no single instrument 
failure will preclude a scram from this Function on a valid 
signal. Since this Function is not assumed in the safety 
analysis, there is no Allowable Value for this Function.  

This Function is required to be OPERABLE when the Wide Range 
Neutron Monitor Period-Short Function is required.  

Average Power Range Monitor (APRM) 

The APRM channels provide the primary indication of neutron 
flux within the core and respond almost instantaneously to 
neutron flux increases. The APRM channels receive input 
signals from the local power range monitors (LPRMs) within 
the reactor core to provide an indication of the power 
distribution and local power changes. The APRM channels 
average these LPRM signals to provide a continuous 
indication of average reactor power from a few percent to 
greater than RTP. Each APRM a so includes an Oscillation 
Power Range Monitor (OPRM) Upscale Function which monitors 
small groups of LPRM signals to detect thermal-hydraulic 
instabilities.  

The APRM System is divided into four APRM channels and four 
2-out-of-4 voter channels. Each APRM channel provides 
inputs to each of four voter channels. The four voter 
channels are divided into two groups of two each, with each 
group of two providing inputs to one RPS trip system. The 
system is designed to allow one APRM channel, but no voter 
channels, to be bypassed. A trip from any one unbypassed 
APRM will result in a "half-trip, in all four of the voter 
channels, but no trip inputs to either RPS trip system.  
APRM trip Functions 2.a, 2.b, 2.c, and 2.d are voted 
independently from OPRM Upscale Function 2.f. Therefore, 
any Function 2.a, 2.b, 2.c, or 2.d trip from any two 
unby passed APRM channels will result in a full trip in each 
of the four voter channels, which in turn results in two 
trip inputs into each RPS trip system logic channel (Al, A2, 
B1, and B2), thus resulting in a full scram signal.  
Similarly, a Function 2.f trip from any two unbypassed APRM 
channels will result in a full trip from each of the four 
voter channels. Three of the four APRM channels and all 
four of the voter channels are required to be OPERABLE to 
ensure that no single failure will preclude a scram on a 
valid signal. In addition, to provide adequate coverage of 
the entire core, consistent with the design bases for the 
APRM Functions 2.a, 2.b, and 2.c, at least 20 LPRM inputs, 
with at least three LPRM inputs from each of the four axial 
levels at which the LPRMs are located, must be operable for 
each APRM channel, and the number of LPRM inputs that have 
become inoperable (and bypassed) since the last APRM 
calibration (SR 3.3.1.1.2) must be less than ten for each 
APRM channel. For the OPRM Upscale, Function 2.f, LPRMs are 
assigned to "cells" of 3 or 4 detectors. A minimum of 25 
cells, each with a minimum of 2 LPRMs, must be OPERABLE for 
the OPRM Upscale Function 2.f to be OPERABLE.  

(continued) 
PRAPS UNIT 2 B 3.3-7 Revision No. xx



RPS Instrumentation 
B 3.3.1.1

BASES

APPLICABLE 2.a. Average Power Rai 
SAFETY ANALYSES, (Setdown) (continued) 
LCO, and
APPLICABILITY

PBAPS UNIT 2

nae Monitor Neutron Flux-Hiah

For operation at low power (i.e., MODE 2), the Average Power 
Range Monitor Neutron Flux-High (Setdown)Function is 
capable of generating a trip signal that prevents fuel 
damage resulting from abnormal operating transients in this 
power range. For most operation at low power levels, the 
Average Power Range Monitor Neutron Flux-High (Setdown) 
Function will provide a secondary scram to the Wide Range 
Neutron Monitor Period-Short Function because of the 
relative setpoints. At higher power levels, it is possible 
that the Average Power Range Monitor Neutron Flux-High 
(Setdown) Function will provide the primary trip signal for 
a corewide increase in power.  

No specific safety analyses take direct credit for the 
Average Power Range Monitor Neutron Flux-High (Setdown) 
Function. However, this Function indirectly ensures that 
before the reactor mode switch is placed in the run 
position, reactor power does not exceed 25% RTP (SL 2.1.1.1) 
when operating at 1ow reactor pressure and low core flow.  
Therefore, it indirectly prevents fuel damage during 
significant reactivity increases with THERMAL POWER 
< 25% RTP.  

The Allowable Value is based on preventing significant 
increases in power when THERMAL POWER is < 25% RTP.  

The Average Power Range Monitor Neutron Flux-High (Setdown) 
Function must be OPERABLE during MODE 2 when control rods 
may be withdrawn since the potential for criticality exists.  
In MODE 1, the Average Power Range Monitor Neutron Flux-High 
Function provides protection against reactivity transients 
and the RWM and rod block monitor protect against control 
rod withdrawal error events.  

2.b. Average Power Range Monitor Simulated Thermal 
Power-High 

The Average Power Range Monitor Simulated Thermal Power-High 
Function monitors average neutron flux to approximate the 
THERMAL POWER being transferred to the reactor coolant. The 
APRM neutron flux is electronically filtered with a time 
constant representative of the fuel heat transfer dynamics 
to generate a signal proportional to the THERMAL POWER in 
the reactor. The trip level is varied as a function of 
recirculation drive flow (i.e., at lower core flows, the 
setpoint is reduced proportional to the reduction in power 
experienced as core flow is reduced with a fixed control rod 
attern) but is clamped at an upper limit that is always 
ower than the Average Power Range Monitor Neutron Flux-High 

Function Allowable Value. A note is included, applicable 
when the plant is in single recirculation loop operation per 
LCO 3.4.1, which requires the flow value, used in the 
Allowable Value equation, be reduced by AW. The value of AW 

(continued) 
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RPS Instrumentation 
B 3.3.1.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

2.b. Average Power Range Monitor Simulated Thermal 
Power-High (continued) 

is established to conservatively bound the inaccuracy created 
in the core flow/drive flow correlation due to back flow in 
the jet pumps associated with the inactive recirculation 
loop. The allowable value thus maintains thermal margins 
essentially unchanged from those for two loop operation. The 
value of AW is plant specific and is defined in plant 
procedures. The allowable value equation for single loop 
operation is only valid for flows down to W = AW; the 
allowable value does not go below 64.9% RTP. This is 
acceptable because back flow in the inactive recirculation 
loop is only evident with drive flows of approximately 35% or 
greater (Reference 19).

The Average Power Range Monitor Simulated Thermal Power
High Function is not specifically credited in the safety 
analysis but is intended to provide an additional margin of 
protection from transient induced fuel damage during 
operation where recirculation flow is reduced to below the 
minimum required for rated power operation. The Average 
Power Range Monitor Simulated Thermal Power-High Function 
provides protection against transients where THERMAL POWER 
increases slowly (such as the loss of feedwater heating 
event) and protects the fuel cladding integrity by ensuring 
that the MCPR SL is not exceeded. During these events, the 
THERMAL POWER increase does not significantly lag the 
neutron flux scram. For rapid neutron flux increase 
events, the THERMAL POWER lags the neutron flux and the 
Average Power Range Monitor Neutron Flux-High Function will 
provide a scram signal before the Average Power Range 
Monitor Simulated Thermal Power-High Function setpoint is 
exceeded.  

Each APRM channel uses one total drive flow signal 
representative of total core flow. The total drive flow 
signal is generated by the flow processing logic, part of 
the APRM channel, by summing up the flow calculated from two 
flow transmitter signal inputs, one from each of the two 
recirculation loop flows. The flow processing logic 
OPERABILITY is part of the APRM channel OPERABILITY 
requirements for this Function. The APRM flow processing 
logic is considered inoperable whenever it cannot deliver a 
flow signal less than or equal to actual Recirculation flow 
conditions for all steady state and transient reactor 
conditions while in Mode 1. Reduced or Downscale flow 
conditions due to planned maintenance or testing activities 
during derated plant conditions (i.e. end of cycle coast 
down) will result in conservative setpoints for the APRM 
Simulated Thermal Power-High function, thus maintaining that 
function operable.  

(continued)
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RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE 2.d. Average Power Range Monitor-lnop 
SAFETY ANALYSES, 
LCO, and Three of the four APRM channels are required to be OPERABLE 

APPLICABILITY for each of the APRM Functions. This Function (Inop) 

(continued) provides assurance that the minimum number of APRM channels 
are OPERABLE.  

For any APRM channel, any time its mode switch is not in the 
"Operate" position, an APRM module required to issue a trip 
is unplugged, or the automatic self-test system detects a 
critical fault with the APRM channel, an Inop trip is sent 
to all four voter channels. Inop trips from two or more 
unbyp assed APRM channels result in a trip output from each 
of the four voter channels to it's associated trip system.  
This Function was not specifically credited in the accident 
analysis, but it is retained for the overall redundancy and 
diversity of the RPS as required by the NRC approved 
licensing basis.  

There is no Allowable Value for this Function.  

This Function is required to be OPERABLE in the MODES where 
the APRM Functions are required.  

2.e. 2-Out-Of-4 Voter 

The 2-Out-Of-4 Voter Function provides the interface between 
the APRM Functions, including the OPRM Upscale Function, and 
the final RPS trip system logic. As such, it is required to 
be OPERABLE in the MODES where the APRM Functions are 
required and is necessary to support the safety analysis 
applicable to each of those Functions. Therefore, the 2
Out-Of-4 Voter Function needs to be OPERABLE in MODES 1 and 
2.  

All four voter channels are required to be OPERABLE. Each 
voter channel includes self-diagnostic functions. If any 
voter channel detects a critical fault in its own 
processing, a trip is issued from that voter channel to the 
associated trip system.  

The Two-Out-Of-Four Logic Module includes 2-Out-Of-4 Voter 
hardware and the APRM Interface hardware. The 2-Out-Of-4 
Voter Function 2.e votes APRM Functions 2.a, 2.b, 2.c, and 
2.d independently of Function 2.f. This voting is 
accomplished by the 2-Out-Of-4 Voter hardware in the 
Two-Out-Of-Four Logic Module. The voter includes separate 
outputs to RPS for the two independently voted sets of 
Functions, each of which is redundant (four total outputs).  
The analysis in Reference 12 took credit for this redundancy 
in the justification of the 12-hour Completion Time for 
Condition A., so the voter Function 2.e must be declared 
inoperable if any of its functionality is inoperable. The 
voter Function 2.e does not need to be declared inoperable 
due to any failure affecting only the APRM Interface 
hardware portion of the Two-Out-Of-Four Logic Module.  

There is no Allowable Value for this Function.  
(continued)

Revision No. xx
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RPS Instrumentation 
B 3.3.1.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

(continued)

2_f n-rillation Power Ranao Monitor (OPRM) linscalo

The OPRM Upscale Function provides compliance with 10 CFR 
50, Appendix A, General Design Criteria (GDC) 10 and 12, 
thereby providing protection from exceeding the fuel MCPR 
safety limit (SL) due to anticipated thermal-hydraulic 
power oscillations.  

References 14, 15 and 16 describe three algorithms for 
detecting thermal-hydraulic instability related neutron flux 
oscillations: the period based detection algorithm, the 
amplitude based algorithm, and the growth rate algorithm. All 
three are implemented in the OPRM Upscale Function, but the 
safety analysis takes credit only for the period based 
detection algorithm. The remaining algorithms provide defense 
in depth and additional protection against unanticipated 
oscillations. OPRM Upscale Function OPERABILITY for Technical 
Specification purposes is based only on the period based 
detection algorithm.  

The OPRM Upscale Function receives input signals from the 
local power range monitors (LPRMs) within the reactor 
core, which are combined into "cells" for evaluation by 
the OPRM algorithms. Each channel is capable of detecting 
thermal-hydraulic instabilities, by detecting the related 
neutron flux oscillations, and issuing a trip signal 
before the MCPR SL is exceeded. Three of the four channels 
are required to be OPERABLE.  

The OPRM Upscale trip is automatically enabled (bypass 
removed) when THERMAL POWER is Ž 30% RTP, as indicated by 
the APRM Simulated Thermal Power, and reactor core flow is 
< 60% of rated flow, as indicated by APRM measured 
recirculation drive flow. This is the operating region 
where actual thermal-hydraulic instability and related 
neutron flux oscillations may occur (Reference 18). These 
setpoints, which are sometimes referred to as the 
"auto-bypass" setpoints, establish the boundaries of the 
OPRM Upscale trip enabled region. The APRM Simulated 
Thermal Power auto-enable setpoint has 1% deadband while 
the drive flow setpoint has a 2% deadband. The deadband for 
these setpoints is established so that it increases the 
enabled region.  

The OPRM Upscale Function is required to be OPERABLE when the 
plant is at Ž 25% RTP. The 25% RTP level is selected to 
provide margin in the unlikely event that a reactor power 
increase transient occurring while the plant is operating 
below 30% RTP causes a power increase to or

(continued)
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RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE 2.f. Oscillation Power Range Monitor (OPRM) 
SAFETY ANALYSES, Upscale (continued) 
LCO, and 
APPLICABILITY beyond the 30% APRM Simulated Thermal Power OPRM Upscale 

(continued) trip auto-enable setpoint without operator action. This 
OPERABILITY requirement assures that the OPRM Upscale trip 
auto-enable function will be OPERABLE when required.  

An OPRM Upscale trip is issued from an APRM channel when 
the period based detection algorithm in that channel 
detects oscillatory changes in the neutron flux, indicated 
by the combined signals of the LPRM detectors in a cell, 
with period confirmations and relative cell amplitude 
exceeding specified setpoints. One or more cells in a 
channel exceeding the trip conditions will result in a 
channel trip. An OPRM Upscale trip is also issued from the 
channel if either the growth rate or amplitude based 
algorithms detect oscillatory changes in the neutron flux 
for one or more cells in that channel.  

There are four "sets" of OPRM related setpoints or 
adjustment parameters: a) OPRM trip auto-enable setpoints 
for STP (30%) and drive flow (60%); b) period based 
detection algorithm (PBDA) confirmation count and 
amplitude setpoints; c) period based detection algorithm 
tuning parameters; and d) growth rate algorithm (GRA) and 
amplitude based algorithm (ABA) setpoints.  

The first set, the OPRM auto-enable region setpoints, as 
discussed in the SR 3.3.1.1.19 Bases, are treated as nominal 
setpoints with no additional margins added. The settings, 30% 
APRM Simulated Thermal Power and 60% drive flow, are defined 
(limit values) in and confirmed by SR 3.3.1.1.19. The second 
set, the OPRM PBDA trip setpoints, are established in 
accordance with methodologies defined in Reference 16, and 
are documented in the COLR. There are no allowable values for 
these setpoints. The third set, the OPRM PBDA "tuning" 
parameters, are established or adjusted in accordance with 
and controlled by PBAPS procedures. The fourth set, the GRA 
and ABA setpoints, in accordance with References 14 and 15, 
are established as nominal values only, and controlled by 
PBAPS procedures.  

(continued)
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ACTIONS A.1 and A.2 (continued) 

Function's inoperable channel is in one trip system and the 
Function still maintains RPS trip capability (refer to 
Required Actions B.1, B.2, and C.1 Bases). If the inoperable 
channel cannot be restored to OPERABLE status within the 
allowable out of service time, the channel or the associated 
trip system must be placed in the tripped condition per 
Required Actions A.1 and A.2. Placing the inoperable channel 
in trip (or the associated trip system in trip) would 
conservatively compensate for the inoperability, restore 
capability to accommodate a single failure, and allow 
operation to continue. Alternatively, if it is not desired 
to place the channel (or trip system) in trip (e.g., as in 
the case where placing the inoperable channel in trip would 
result in a full scram), Condition D must be entered and its 
Required Action taken.  

As noted, Action A.2 is not applicable for APRM Functions 
2.a, 2.b, 2.c, 2.d, or 2.f. Inoperability of one required 
APRM channel affects both trip systems. For that condition, 
Required Action A.1 must be satisfied, and is the only 
action (other than restoring operability) that will restore 
capability to accommodate a single failure. Inoperability 
of more than one required APRM channel of the same trip 
function results in loss of trip capability and entry into 
Condition C, as well as entry into Condition A for each 
channel.  

B.1 and B.2 

Condition B exists when, for any one or more Functions, at 
least one required channel is inoperable in each trip system.  
In this condition, provided at least one channel per trip 
system is OPERABLE, the RPS still maintains trip capability 
for that Function, but cannot accommodate a single failure in 
either trip system.  

Required Actions B.1 and B.2 limit the time the RPS scram 
logic, for any Function, would not accommodate single 
failure in both trip systems (e.g., one-out-of-one and 
one-out-of-one arrangement for a typical four channel 
Function). The reduced reliability of this logic 
arrangement was not evaluated in References 9, 12 or 13 for 
the 12 hour Completion Time. Within the 6 hour allowance, 
the associated Function will have all required channels 
OPERABLE or in trip (or any combination) in one trip system.  

(continued) 
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ACTIONS B.1 and B.2 (continued) 

Completing one of these Required Actions restores RPS to a 
reliability level equivalent to that evaluated in 
References 9, 12 or 13, which justified a 12 hour allowable 
out of service time as presented in Condition A. The trip 
system in the more degraded state should be placed in trip 
or, alternatively, all the inoperable channels in that trip 
system should be placed in trip (e.g., a trip system with 
two inoperable channels could be in a more degraded state 
than a trip system with four inoperable channels if the two 
inoperable channels are in the same Function while the four 
inoperable channels are all in different Functions). The 
decision of which trip system is in the more degraded state 
should be based on prudent judgment and take into account 
current plant conditions (i.e., what MODE the plant is in).  
If this action would result in a scram or RPT, it is 
permissible to place the other trip system or its inoperable 
channels in trip.  

The 6 hour Completion Time is judged acceptable based on the 
remaining capability to trip, the diversity of the sensors 
available to provide the trip signals, the low probability 
of extensive numbers of inoperabilities affecting all 
diverse Functions, and the low probability of an event 
requiring the initiation of a scram.  

Alternately, if it is not desired to place the inoperable 
channels (or one trip system) in trip (e.g., as in the case 
where placing the inoperable channel or associated trip 
system in trip would result in a scram, Condition D must be 
entered and its Required Action taken.  

As noted, Condition B is not applicable for APRM Functions 
2.a, 2.b, 2.c, 2.d, or 2.f. Inoperability of an APRM 
channel affects both trip systems and is not associated with 
a specific trip system as are the APRM 2-Out-Of-4 voter and 
other non-APRM channels for which Condition B applies. For 
an inoperable APRM channel, Required Action A.1 must be 
satisfied, and is the only action (other than restoring 
operability) that will restore capability to accommodate a 
single failure. Inoperability of a Function in more than 
one required APRM channel results in loss of trip capability 
for that Function and entry into Condition C, as well as 
entry into Condition A for each channel. Because Condition 
A and C provide Required Actions that are appropriate for 
the inoperability of APRM Functions 2.a, 2.b, 2.c, 2.d or 
2.f, and these functions are not associated with specific 
trip systems as are the APRM 2-Out-Of-4 voter and other non
APRM channels, Condition B does not apply.  

(continued)
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I ACTIONS E.1, F.1, G.1, and J.1 
(continued) 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
specified condition from full power conditions in an orderly 
manner and without challenging plant systems. In addition, 
the Completion Time of Required Actions E.1 and J.1 are 
consistent with the Completion Time provided in LCO 3.2.2, 
"MINIMUM CRITICAL POWER RATIO (MCPR)." 

H.1 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. This is done by immediately initiating 
action to fully insert all insertable control rods in core 
cells containing one or more fuel assemblies. Control rods 
in core cells containing no fuel assemblies do not affect 
the reactivity of the core and are, therefore, not required 
to be inserted. Action must continue until all insertable 
control rods in core cells containing one or more fuel 
assemblies are fully inserted.  

1.1 

If OPRM Upscale trip capability is not maintained, Condition 
I exists. References 12 and 13 justified use of alternate 
methods to detect and suppress oscillations for a limited 
period of time. The alternate methods are procedurally 
established consistent with the guidelines identified in 
Reference 17 requiring manual operator action to scram the 
plant if certain predefined events occur. The 12-hour 
allowed Completion Time for Required Action 1.1 is based on 
engineering judgment to allow orderly transition to the 
alternate methods while limiting the period'of time during 
which no automatic or alternate detect and suppress trip 
capability is formally in place. Based on the small 
probability of an instability event occurring at all, the 12 
hours is judged to be reasonable.  

(continued)
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ACTIONS 1.2 
(continued) 

The alternate method to detect and suppress oscillations 
implemented in accordance with 1.1 was evaluated (References 
12 and 13) based on use up to 120 days only. The evaluation, 
based on engineering judgment, concluded that the likelihood 
of an instability event that could not be adequately handled 
by the alternate methods during this 120-day period was 
negligibly small. The 120-day period is intended to be an 
outside limit to allow for the case where design changes or 
extensive analysis might be required to understand or correct 
some unanticipated characteristic of the instability 
detection algorithms or equipment. This action is not 
intended and was not evaluated as a routine alternative to 
returning failed or inoperable equipment to OPERABLE status.  
Correction of routine equipment failure or inoperability is 
expected to normally be accomplished within the completion 
times allowed for Actions for Condition A.  

A note is provided to indicate that LCO 3.0.4 is not 
applicable. The intent of that note is to allow plant 
start-up while within the 120-day completion time for action 
1.2. The primary purpose of this exclusion is to allow an 
orderly completion of design and verification activities, in 
the event of a required design change, without undue impact 
on plant operation.  

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each RPS 
REQUIREMENTS instrumentation Function are located in the SRs column of 

Table 3.3.1.1-1.  

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours, provided the associated Function maintains RPS trip 
capability. Upon completion of the Surveillance, or 
expiration of the 6 hour allowance, the channel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This Note is based on 
the reliability analysis (Refs. 9, 12 & 13) assumption of 
the average time required to perform channel Surveillance.  
That analysis demonstrated that the 6 hour testing allowance 
does not significantly reduce the probability that the RPS 
will trip when necessary.  

(continued)
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SURVEILLANCE SR 3.3.1.1.9 and SR 3.3.1.1.14 (continued) 
REQUIREMENTS 

In addition, Function 5 and 7 instruments are not accessible 
while the unit is operating at power due to high radiation 
and the installed indication instrumentation does not 
provide accurate indication of the trip setting. For the 
Function 9 channels, verification that the trip settings are 
less than or equal to the specified Allowable Value during 
the CHANNEL FUNCTIONAL TEST is not required since the 
instruments are not accessible while the unit is operating 
at power due to high radiation and the installed indication 
instrumentation does not provided accurate indication of the 
trip setting. Waiver of these verifications for the above 
functions is considered acceptable since the magnitude of 
drift assumed in the setpoint calculation is based on a 24 
month calibration interval. The 92 day Frequency of 
SR 3.3.1.1.9 is based on the reliability analysis of 
Reference 9.  

The 24 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 that these components will 
pass the Surveillance when performed at the 24 month 
Frequency.  

SR 3.3.1.1.10, SR 3.3.1.1.12, SR 3.3.1.1.15, 
and SR 3.3.1.1.16 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies that the channel 
responds to the measured parameter within the necessary range 
and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the current plant specific 
setpoint methodology.  

As noted for SR 3.3.1.1.10, radiation detectors are excluded 
from CHANNEL CALIBRATION due to ALARA reasons (when the plant 
is operating, the radiation detectors are generally in a high 
radiation area; the steam tunnel). This exclusion is 
acceptable because the radiation detectors are passive 
devices, with minimal drift. To complete the radiation 
CHANNEL CALIBRATION, SR 3.3.1.1.16 requires that the 
radiation detectors be calibrated on a once per 24 months 
Frequency.  

The once per 92 days Frequency of SR 3.3.1.1.10 is 
conservative with respect to the magnitude of equipment drift 
assumed in the setpoint analysis. The Frequency of SR 
3.3.1.1.16 is based upon the assumption of a 24-month 
calibration interval used in the determination of the 
equipment drift in the setpoint analysis.  

As noted for SR 3.3.1.1.12, neutron detectors are excluded 
from CHANNEL CALIBRATION because they are passive devices, 
with minimal drift, and because of the difficulty of 
simulating a meaningful signal. Changes in 

(continued)
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SURVEILLANCE SR 3.3.1.1.10. SR 3.3.1.1.12, SR 3.3.1.1.15, 

REQUIREMENTS and SR 3.3.1.1.16 (continued) 

neutron detector sensitivity are compensated for by 
performing the 7 day calorimetric calibration (SR 3.3.1.1.2) 
and the 1000 MWD/T LPRM calibration against the TIPs 
(SR 3.3.1.1.8).  

A second note is provided for SR 3.3.1.1.12 that allows the 

WRNM SR to be performed within 12 hours of entering MODE 2 

from MODE 1. Testing of the MODE 2 WRNM Functions cannot be 

performed in MODE 1 without utilizing jumpers, lifted leads 

or movable links. This Note allows entry into MODE 2 from 
MODE 1, if the 24 month Frequency is not met per SR 3.0.2.  
Twelve hours is based on operating experience and in 
consideration of providing a reasonable time in which to 
complete the SR.  

A third note is provided for SR 3.3.1.1.12 that includes in 
the SR the recirculation flow (drive flow) transmitters, 
which supply the flow signal to the APRMs. The APRM Simulated 
Thermal Power-High Function (Function 2.b) and the OPRM 
Upscale Function (Function 2.f), both require a valid drive 
flow signal. The APRM Simulated Thermal Power-High Function 
uses drive flow to vary the trip setpoint. The OPRM Upscale 
Function uses drive flow to automatically enable or bypass 
the OPRM Upscale trip output to RPS. A CHANNEL CALIBRATION of 
the APRM drive flow signal requires both calibrating the 
drive flow transmitters and establishing a valid drive flow / 
core flow relationship. The drive flow /core flow 
relationship is established once per refuel cycle, while 
operating at or near rated power and flow conditions. This 
method of correlating core flow and drive flow is consistent 
with GE recommendations. Changes throughout the cycle in the 
drive flow / core flow relationship due to the changing 
thermal hydraulic operating conditions of the core are 
accounted for in the margins included in the bases or 
analyses used to establish the setpoints for the APRM 
Simulated Thermal Power-High Function and the OPRM Upscale 
Function.  

The Frequencies of SR 3.3.1.1.12 and SR 3.3.1.1.15 are based 
upon the assumption of a 24-month calibration interval used 
in the determination of the equipment drift in the setpoint 
analysis.  

SR 3.3.1.1.11 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 

(continued)
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SURVEILLANCE SR 3.3.1.1.11 (continued) 
REQUIREMENTS 

intended function. For the APRM Functions, this test 
supplements the automatic self-test functions that operate 
continuously in the APRM and voter channels. The APRM 
CHANNEL FUNCTIONAL TEST covers the APRM channels (including 
recirculation flow processing - applicable to Function 2.b 
and the auto-enable portion of Function 2.f only), the 2
Out-Of 4 voter channels, and the interface connections into 
the RPS trip systems from the voter channels. Any setpoint 
adjustment shall be consistent with the assumptions of the 
current plant specific setpoint methodology. The 184 day 
Frequency of SR 3.3.1.1.11 is based on the reliability 
analyses of References 12 and 13. (NOTE: The actual voting 
logic of the 2-Out-Of-4 Voter Function is tested as part of 
SR 3.3.1.1.17. The actual auto-enable setpoints for the 
OPRM Upscale trip are confirmed by SR 3.3.1.1.19.) 

A Note is provided for Function 2.a that requires this SR to 
be performed within 12 hours of entering MODE 2 from MODE 1.  
Testing of the MODE 2 APRM Function cannot be performed in 
MODE 1 without utilizing jumpers or lifted leads. This Note 
allows entry into MODE 2 from MODE 1 if the associated 
Frequency is not met per SR 3.0.2.  

A second Note is provided for Function 2.b that clarifies 
that the CHANNEL FUNCTIONAL TEST for Function 2.b includes 
testing of the recirculation flow processing electronics, 
excluding the flow transmitters.  

SR 3.3.1.1.13 

This SR ensures that scrams initiated from the Turbine Stop 
Valve-Closure and Turbine Control Valve Fast Closure, Trip 
Oil Pressure-Low Functions will not be inadvertently 
bypassed when THERMAL POWER is Ž 30% RTP. This involves 
calibration of the bypass channels. Adequate margins for 
the instrument setpoint methodologies are incorporated into 
the Allowable Value (• 29.4% RTP which is equivalent to 
< 138.4 psig as measured from turbine first stage pressure) 
and the actual setpoint. Because main turbine bypass flow 
can affect this setpoint nonconservatively (THERMAL POWER is 
derived from turbine first stage pressure), the main turbine 
bypass valves must remain closed during the calibration at 
THERMAL POWER Ž 30% RTP to ensure that the calibration is 
valid.  

If any bypass channel's setpoint is nonconservative (i.e., 
the Functions are bypassed at > 30% RTP, either due to open 
main turbine bypass valve(s) or other reasons), then the 

(continued)
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SURVEILLANCE SR 3.3.1.1.13 (continued) 
REQUIREMENTS 

affected Turbine Stop Valve-Closure and Turbine Control 
Valve Fast Closure, Trip Oil Pressure-Low Functions are 
considered inoperable. Alternatively, the bypass channel 
can be placed in the conservative condition (nonbypass). If 
placed in the nonbypass condition, this SR is met and the 
channel is considered OPERABLE.  

The Frequency of 24 months is based on engineering judgment 

and reliability of the components.  

SR 3.3.1.1.17 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a specific 
channel. The functional testing of control rods 
(LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8), 
overlaps this Surveillance to provide complete testing of 
the assumed safety function.  

The 24 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 that these components will 
pass the Surveillance when performed at the 24 month 
Frequency.  

The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2.e 
simulates APRM and OPRM trip conditions at the 2-Out-Of-4 
voter channel inputs to check all combinations of two 
tripped inputs to the 2-Out-Of-4 logic in the voter channels 
and APRM related redundant RPS relays.  

SR 3.3.1.1.18 

This SR ensures that the individual channel response times 
are maintained less than or equal to the original design 
value. The RPS RESPONSE TIME acceptance criterion is 
included in Reference 11.  

RPS RESPONSE TIME tests are conducted on a 24 month 
Frequency. The 24 month Frequency is consistent with the 
PBAPS refueling cycle and is based upon plant operating 
experience, which shows that random failures of 
instrumentation components causing serious response time 
degradation, but not channel failure, are infrequent 
occurrences.  

(continued) 
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SURVEILLANCE SR 3.3.1.1.19 
REQUIREMENTS 

This surveillance involves confirming the OPRM Upscale trip 
auto-enable setpoints. The auto-enable setpoint values are 

considered to be nominal values as discussed in Reference 18.  

This surveillance ensures that the OPRM Upscale trip is 
enabled (not bypassed) for the correct values of APRM 
Simulated Thermal Power and recirculation drive flow. Other 

surveillances ensure that the APRM Simulated Thermal Power 

and recirculation drive flow properly correlate with THERMAL 
POWER (SR 3.3.1.1.2) and core flow (SR 3.3.1.1.12), 
respectively.  

If any auto-enable setpoint is nonconservative (i.e., the 
OPRM Upscale trip is bypassed when APRM Simulated Thermal 

Power Ž30% and recirculation drive flow < 60%), then the 
affected channel is considered inoperable for the OPRM 

Upscale Function. Alternatively, the OPRM Upscale trip 
auto-enable setpoint(s) may be adjusted to place the channel 

in a conservative condition (not bypassed). If the OPRM 

Upscale trip is placed in the not-bypassed condition, this SR 

is met and the channel is considered OPERABLE.  

The Frequency of 24 months is based on engineering judgment 
and reliability of the components.  
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(continued)

Revision No. xxPBAPS UNIT 2 B 3.3-35a



RPS Instrumentation 
B 3.3.1.1 

BASES (continued) 

REFERENCES 10. MDE-87-0485-1, "Technical Specification Improvement 
(continued) Analysis for the Reactor Protection System for Peach 

Bottom Atomic Power Station Units 2 and 3," October 
1987.  

11. UFSAR, Section 7.2.3.9.  

12. NEDC-32410P-A, "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC PRNM) 
Retrofit Plus Option III Stability Trip Function", 
October 1995.  

13. NEDC-32410P Supplement 1, "Nuclear Measurement 
Analysis and Control Power Range Neutron Monitor 
(NUMAC PRNM) Retrofit Plus Option III Stability Trip 
Function, Supplement 1", November 1997.  

14. NEDO-31960-A, "BWR Owners' Group Long-Term Stability 
Solutions Licensing Methodology," November 1995.  

15. NEDO-31960-A, Supplement 1, "BWR Owners' Group Long-Term 
Stability Solutions Licensing Methodology," November 
1995.  

16. NEDO-32465-A, "BWR Owners' Group Long-Term Stability 
Detect and Suppress Solutions Licensing Basis 
Methodology And Reload Applications," August 1996.  

17. Letter, L. A. England (BWROG) to M. J. Virgilio, "BWR 
Owners' Group Guidelines for Stability Interim 
Corrective Action," June 6, 1994.  
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(continued)

Plant specific LOCA and average power range monitor/rod 

block monitor Technical Specification/maximum extended load 

line limit analyses have been performed assuming only one 

operating recirculation loop. These analyses demonstrate 

that, in the event of a LOCA caused by a pipe break in the 

operating recirculation loop, the Emergency Core Cooling 

System response will provide adequate core cooling (Refs. 2, 

3, and 4).

The transient analyses of Chapter 14 of the UFSAR have also 
been performed for single recirculation loop operation 
(Ref. 5) and demonstrate sufficient flow coastdown 
characteristics to maintain fuel thermal margins during the 
abnormal operational transients analyzed provided the MCPR 
requirements are modified. During single recirculation loop 
operation, modification to the Reactor Protection System 
(RPS) average power range monitor (APRM) instrument 
setpoints is also required to account for the different 
relationships between recirculation drive flow and reactor 
core flow. The MCPR limits and APLHGR limits (power
dependent APLHGR multipliers, MAPFACp, and flow-dependent 
APLHGR multipliers, MAPFACf) for single loop operation are 
specified in the COLR. The APRM Simulated Thermal Power
High Allowable Value is in LCO 3.3.1.1, "Reactor Protection 
System (RPS) Instrumentation." 

(conti nued)
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(continued)

Recirculation loops operating satisfies Criterion 2 of the 
NRC Policy Statement.  

LCO Two recirculation loops are normally required to be in 
operation with their flows matched within the limits 

specified in SR 3.4.1.1 to ensure that during a LOCA caused 

by a break of the piping of one recirculation loop the 

(continued)
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LCO 
(continued) assumptions of the LOCA analysis are satisfied.  

Alternatively, with only one recirculation loop in 
operation, modifications to the required APLHGR limits 
(power- and flow-dependent APLHGR multipliers, MAPFAC, and 

MAPFACf, respectively of LCO 3.2.1, "AVERAGE PLANAR LINEAR 
HEAT GENERATION RATE (APLHGR)"), MCPR limits (LCO 3.2.2, 
"MINIMUM CRITICAL POWER RATIO (MCPR)") and APRM Simulated 
Thermal Power-High Allowable Value (LCO 3.3.1.1) must be 

applied to allow continued operation consistent with the 
assumptions of Reference 5.  

The LCO is modified by a Note which allows up to 12 hours 

before having to put in effect the required modifications to 
required limits after a change in the reactor operating 
conditions from two recirculation loops operating to single 
recirculation loop operation. If the required limits are 
not in compliance with the applicable requirements at the 
end of this period, the associated equipment must be 

declared inoperable or the limits "not satisfied," and the 
ACTIONS required by nonconformance with the applicable 
specifications implemented. This time is provided due to 
the need to stabilize operation with one recirculation loop, 

including the procedural steps necessary to limit flow in 
the operating loop, and the complexity and detail required 
to fully implement and confirm the required limit 
modifications.

APPLICABILITY In MODES 1 and 2, requirements for operation of the Reactor 
Coolant Recirculation System are necessary since there is 
considerable energy in the reactor core and the limiting 
design basis transients and accidents are assumed to occur.  

In MODES 3, 4, and 5, the consequences of an accident are 
reduced and the coastdown characteristics of the 
recirculation loops are not important.  

(continued)
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(continued)

A.1 

With the requirements of the LCO not met for reasons other 

than no recirculation loops in operation, the recirculation 
loops must be restored to operation with matched flows 
within 24 hours. A recirculation loop is considered not in 
operation when the pump in that loop is idle or when the 
mismatch between total jet pump flows of the two loops is 
greater than required limits. The loop with the lower flow 

must be considered not in operation. Should a LOCA occur 
with one recirculation loop not in operation, the core flow 
coastdown and resultant core response may not be bounded by 
the LOCA analyses. Therefore, only a limited time is 
allowed to restore the inoperable loop to operating status.

Alternatively, if the single loop requirements of the LCO 

are applied to operating limits and RPS setpoints, operation 

with only one recirculation loop would satisfy the 

requirements of the LCO and the initial conditions of the 
accident sequence.  

The 24 hour Completion Time is based on the low probability 

of an accident occurring during this time period, on a 

reasonable time to complete the Required Action, and on 

frequent core monitoring by operators allowing abrupt 

changes in core flow conditions to be quickly detected.  

(continued)

Revision No. xxB 3.4-7PBAPS UNIT 2



Recirculation Loops Operating 
B 3.4.1 

BASES 

I ACTIONS A.1 (continued) 

This Required Action does not require tripping the 
recirculation pump in the lowest flow loop when the mismatch 
between total jet pump flows of the two loops is greater 
than the required limits. However, in cases where large 
flow mismatches occur, low flow or reverse flow can occur in 
the low flow loop jet pumps, causing vibration of the jet 
pumps. If zero or reverse flow is detected, the condition 
should be alleviated by changing pump speeds to re-establish 
forward flow or by tripping the pump.  

B.1 

With no recirculation loops in operation or the Required 
Action and associated Completion Time of Condition A not 
met, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to MODE 3 within 12 hours. In this condition, the 
recirculation loops are not required to be operating because 
of the reduced severity of DBAs and minimal dependence on 
the recirculation loop coastdown characteristics. The 
allowed Completion Time of 12 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power 
conditions in an orderly manner and without challenging 
plant systems.  

(continued)
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B 3.4.1 

BASES 

SURVEILLANCE SR 3.4.1.1 
REQUIREMENTS 

This SR ensures the recirculation loops are within the 
allowable limits for mismatch. At low core flow (i.e., 
< 71.75 X 106 lbm/hr), the MCPR requirements provide larger 
margins to the fuel cladding integrity Safety Limit such 
that the potential adverse effect of early boiling 
transition during a LOCA is reduced. A larger flow mismatch 
can therefore be allowed when core flow is < 71.75 X 
106 lbm/hr. The recirculation loop jet pump flow, as used 
in this Surveillance, is the summation of the flows from all 
of the jet pumps associated with a single recirculation 
loop.  

The mismatch is measured in terms of core flow. (Rated core 
flow is 102.5 X 106 lbm/hr. The first limit is based on 
mismatch _< 10% of rated core flow when operating at < 70% of 
rated core flow. The second limit is based on mismatch _< 5% 
of rated core flow when operating at _> 70% of rated core 
flow.) If the flow mismatch exceeds the specified limits, 
the loop with the lower flow is considered not in operation.  
The SR is not required when both loops are not in operation 
since the mismatch limits are meaningless during single loop 
or natural circulation operation. The Surveillance must be 
performed within 24 hours after both loops are in operation.  
The 24 hour Frequency is consistent with the Surveillance 
Frequency for jet pump OPERABILITY verification and has been 
shown by operating experience to be adequate to detect off 
normal jet pump loop flows in a timely manner.  

(conti nud )
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BASES 

REFERENCES 1. UFSAR, Section 14.6.3.  

2. NEDC-32163P, "PBAPS Units 2 and 3 SAFER/GESTR-LOCA 
Loss-of-Coolant Accident Analysis," January 1993.  

3. NEDC-32162P, "Maximum Extended Load Line Limit and 
ARTS Improvement Program Analyses for Peach Bottom 
Atomic Power Station Unit 2 and 3," Revision 1, 
February 1993.  

4. NEDC-32428P, "Peach Bottom Atomic Power Station Unit 2 
Cycle 11 ARTS Thermal Limits Analyses," December 1994.  

5. NEDO-24229-1, "PBAPS Units 2 and 3 Single-Loop 
Operation," May 1980.
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Reporting Requirements 
5.6 

5.6 Reporting Requirements (continued) 

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: 

1. The Average Planar Linear Heat Generation Rate for 
Specification 3.2.1; 

2. The Minimum Critical Power Ratio for Specifications 
3.2.2 and 3.3.2.1; 

3. The Linear Heat Generation Rate for Specification 
3.2.3; and 

4. The Control Rod Block Instrumentation for Specification 
3.3.2.1.  

5. The Oscillation Power Range Monitor (OPRM) 
Instrumentation for Specification 3.3.1.1.  

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. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel" (latest approved version as specified 
in the COLR); 

2. NEDC-32162P, "Maximum Extended Load Line Limit and ARTS 
Improvement Program Analyses for Peach Bottom Atomic 
Power Station Units 2 and 3," Revision 2, March, 1995; 

3. PECo-FMS-OOO1-A, "Steady-State Thermal Hydraulic 
Analysis of Peach Bottom Units 2 and 3 using the FIBWR 
Computer Code"; 

4. PECo-FMS-0002-A, "Method for Calculating Transient 
Critical Power Ratios for Boiling Water Reactors 
(RETRAN-TCPPECo)"; 

5. PECo-FMS-0003-A, "Steady-State Fuel Performance Methods 
Report"; 

6. PECo-FMS-0004-A, "Methods for Performing BWR Systems 

Transient Analysis"; 

(continued)
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Reporting Requirements 
5.6 

5.6 Reporting Requirements 

5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued) 

7. PECo-FMS-0005-A, "Methods for Performing BWR Steady
State Reactor Physics Analysis"; and 

8. PECo-FMS-0006-A, "Methods for Performing BWR Reload 
Safety Evaluations." 

9. NEDO-32465-A, "BWR Owners' Group Long-Term Stability 
Detect and Suppress Solutions Licensing Basis 
Methodology And Reload Applications," August 1996.  

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.  

d. The COLR, including any midcycle revisions or supplements, 
shall be provided upon issuance for each reload cycle to the 
NRC.  

5.6.6 Post Accident Monitoring (PAM) Instrumentation Report 

When a report is required by Condition B or F of LCO 3.3.3.1, 
"Post Accident Monitoring (PAM) Instrumentation," a report shall 
be submitted within the following 14 days. The report shall 
outline the preplanned alternate method of monitoring, the cause 
of the inoperability, and the plans and schedule for restoring the 
instrumentation channels of the Function to OPERABLE status.

Amendment No. xxx5.0-22PBAPS UNIT 2
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3.3 INSTRUMENTATION 

3.3.1.1 Reactor Protection System (RPS) Instrumentation

LCO 3.3.1.1 

APPLICABILITY:

The RPS instrumentation for each Function in Table 3.3.1.1-1 
shall be OPERABLE.  

According to Table 3.3.1.1-1.

ACTIONS 
------------------------ NOTE--------------------------

Separate Condition entry is allowed for each channel.  
---------------------------------------- M ---- m --------------------

rONDITION

A. One or more required 
channels inoperable.

S------- NOTE --------
Not applicable for 
Functions 2.a, 2.b, 

One or more Functions 
with one or more 
required channels 
inoperable in both 
trip systems.

- - -- -~ .l lU RUIEACIO S....... •aLall r 'rLLI LuI IIIr.T L

A.1 

DR 
A-2

B.I 

B. 2

Place channel in 
trip.  

--------.NOTE --------
Not applicable for 
Functions 2.a, 2.b, 
2.c, AeI92.d/2or 2.4.  

Place associated trip 
system in trip.

Place channel in one 
trip system in trip.  

Place one trip system 
in trip.

12 hours 

12 hours

6 hours 

6 hours

(continu.dl

PBAPS UNITI3 3.3-1 Amendment No. 234

.1 I

RETROFIT PROJECT 
DIR. LICENSING

IM00o: W~ 0 03

CONDITION

I t

CUMPrLIt I LUMl I LMirREQUIRED ACTION

Ib •



ACTIONS (continued)

PB ECR__ ____/__ Rev 
Attachment Page e of____ 

Dwg 
Sht Rev 

initials,_ _ _

RPS Instrumentation 
3.3.1.1

CONDITION REQUIRED ACTION COMPLETION TIME 

H. As required by H.1 Initiate action to Immediately 
Required Action D.1 fully insert all 
and referenced in insertable control 
Table 3.3.1.1-1. rods in core cells 

containing one or 
more fuel assemblies.  

SURVEILLANCE REQUIREMENTS 

------------------- NOTES -----------------------------------
1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS 

Function.  

2. When a channel is placed in an inoperable status solely for performance of 
required Surveillances, entry into associated Conditions and Required 
Actions may be delayed for up to 6 hours provided the associated Function 
maintains RPS trip capability.  

SURVEILLANCE FREQUENCY 

SR 3.3.1.1.1 Perform CHANNEL CHECK. 12 hours 

SR 3.3.1.1.2 ----------------- NOTE--------------
Not required to be performed until 12 
hours after THERMAL POWER s 25% RTP.  

Verify the absolute difference between 7 days 
the average power range monitor (APRM) 
channels and the calculated power is 
s 2% RTP while operating at • 25% RTP.  

(continued)
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1. As required by Required 
Action D.A and referenced in 
Table 3.3.1.1-1.  

J. Required Action and 
associated Completion Time 
of Condition I not met.

1.1 Initiate alternate method to detect 
and suppress thermal hydraulic 
instability oscillations.  

AND 

1.2 -.-----------.. NOTE---------
LCO 3.0.4 is not applicable.  

Restore required channels to 
OPERABLE.

-4- t

J.1 Reduce THERMAL POWER to 
<25% RTP.

.1. I _____________

12 hours 

120 days

4 hours
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RPS Instrumentation 
3.3,1.1

SURVEILLANCE REQUIREMENTS continued) 

SURVEILLANCE FREQUENCY 

SR 3,3.1,1.9 Perform CHANNEL FUNCTIONAL TEST. 92 days 

SR 3.3.1.1.10 ----------------- NOTE .........  
Radiation detectors are excluded.  
------- ------------------------------------

Perform CHANNEL CALIBRATION. 92 days 

SR 3.3.-.1.11 ---------- NOTES--------
1. For Function 2.a, not required to be 

performed when entering MODE 2 from 
MODE 1 until 12 hours after entering 
MODE 2. (:: 2. A2 

2. For Functiol2.b; the CHANNEL 
FUNCTIONAL TEST includes the 
recirculation flow input processing, 
excluding the flow transmitters.  

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

Perform CHANNEL FUNCTIONAL TEST. 184 days 

SR 3.3.1.1.12 ----------- NOTES -------
1. Neutron detectors are excluded, 

2. For Function 1, not required to be 
performed when entering MODE 2 from 
MODE I until 12 hours after entering 
MODE 2.  

3. For FunctlonZ. bf the recirculation 
flow transmitters that feed the APRMs 
are included.  

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

Perform CHANNEL CALIBRATION. 24 months 

(continued)
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SURVEILLANCE REQUIREMENTS continued 

SURVEILLANCE 

SR 3.3.1.1.13 Verify Turbine Stop Valve-Closure and 

Turbine Control Valve Fast Closure, Trip 

Oil Pressure-Low Functions are not 

bypassed when THERMAL POWER is x 30% RTP.  

SR 3.3.1.1.14 Perform CHANNEL FUNCTIONAL TEST.  

SR 3.3.1.1.15 Perform CHANNEL CALIBRATION.  

SR 3.3.1.1.16 Calibrate each radiation detector.

-I.

- j

SR 3.3.1.1.17 Perform LOGIC SYSTEM FUNCTIONAL TEST.

24 months 

24 months

24 months

24 months

24 months

SR 3.3.1.1.18 Verify the RPS RESPONSE TIME is within 24 months 
limits.

3.3-6PBAPS UNIT 3
Amendment No. 234
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SR 3.3.1.1.19 Verify OPRM is not bypassed when APRM Simulated 24 months 
Thermal Power is >! 30% and recirculation drive flow is 
< 60%.
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Tybj* 3.3.1.11 (page I of 3) 
Reactor Protection systm Insttmnentlation

APPLICABLE CCOITIONS 

MOORS OR REQUtRED RIEiRENCED 

0HER CHANNELS FROM 

SPECIFIED PER TRIP REQUIRED SURVE|LLANCE 

FUNCTION CONDITIONS SYSTEM ACTION 0.1 REQUIREMENTS 

1. Uilde Range Neutron 
Monitors 

a. period-Short 
a 3.3.1.1.5 

i G • 3.. ..1

Sgc)

2

5 0a)

2. Average Palmer tane* 
Moni tors 

a. uwtrOti Fiux-Hi•ih 
(SatdoWh) 

b. SimiLated ThernAl 
power-Nigh

3 

3 

3

a

3(a)

s3 3.3.1.1.18 
SR 3.3.1.1.11 

SR 3.3.1.1.12 
SR 3.3.1.1.17 
s3 3.3.1.o1.15 

SR 3.3.1.1.5 
SR 3.3.1.1.17 

H SR 3.3.1.1.6 

SR 3.3.1.1.17 

C, SR 3.3.1.1.1 
sE 3.3.1,1.8 
SR 3.3.1.1.11 
SO: 3.3.1.1.12 

F SR 3.3.1-1.1 
Si 3.3.1,1.2

ALL0BLE 
VALUE

?. 13 seconds 

t 13 seconds 

NA 

NA

s 15.0% RTP

5 0.66 W * ".9. ATP(b) 
aid S 118.0% 
RTP

SR 3.3.1.1.1 
Sst 3.3.1.1.11 
SO 3.3.1.1.12 

a. Neutron FLux-High 3(C) F SR 3.3.1.1.1 A 119.71 RTP 

SA 3.3.1.1.8 
Ga 3.3.1.1.11 

SR 3.3.1.1.12 

d. Irnap 1,2 3 (c) G SR 3.3.1.1,11 NA 

a. 2-aut-•'•
4 Voter 1,2 2 a SR 3.3.1.1.1 "A 

SK 3.3.1.1.11 
SO 3.3.1.1.17 
SR 3.3.1.1.18 

(con~tinue)

(a) With any coftroL rod withdraUn frets a ce call contUining one or more fueL aesembLies.  

t b) 0. 4TP whem reset for singLe Loop operationi per LCO 3.4,1j hoiearcutatf on Loops

[ (c) EdCh APRm rharttL provides inputs to both

3.3-7
PBAPS UNIT3
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f. OPRM Upscale __ 25% 
RTP

3(c) I SR 
SR 
SR 
SR 
SR

NA(d)3.3.1.1.1 
3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.12 
3.3.1.1.19

INSERT 3A: 

(d) See COLR for OPRM period based detection algorithm (PBDA) setpoint limits.
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Recirculation Loops Operating 3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.1 Recirculation Loops Operating

LCO 3.4.1

one recirculation Iooa shall .e in o0eration 9ith 

the associa e s app icable: 
a. LCO 3.2.1. "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

(APLHGR)," single loop operation limits specifpn the 
COLR; AU) 

b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," single 

loop operation limits specified in the COLR; and 

C. LCO 3.3.1.1, "Reactor Protection System (RPS) 

Instrumentation," Function 2.b (Average Power Range 

Monitors Simulated Thermal Power-High), Allowable Value 

of Table 3.3.1.1-1 is reset for single loop operation.  
----------------..---------- NOTE-

Required limit modifications for single recirculation loop 

operation may be delayed for up to 12 hours after transition 

from two recirculation loop operation to single 

recirculation loop operation.  
----------------------------- 

---------

APPLICABILITY: 

PBAPS UNIT :3

MODES I and 2.

3.4-1
Amendment No. 234

I
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.4.1.1 ---7 ------------ NOTE--------------
Not required to be performed until 24 hours 
after both recirculation loops are in 
operation.  

Verify recirculation loop jet pump flow 
mismatch with both recirculation loops in 
operation is: 

a. : 10.25 X 106 Ibm/hr when operating at 
< 71.75 X 106 lbm/hr; and 

b. _s 5.125 X 106 lbm/hr when operating at 
; 71.75 X 106 ibm/hr.

FREQUENCY

24 hours

Amendment No. 214PBAPS UNIT 3 3.4-4
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APPLICABLE bb Wide Range Neutron Monitor- nop (continued) 

SAFETY ANALYSES, 
LCO, and Six channels of the Wide Range Neutron Monitor-Inop 

APPLICABILITY Function, with three channels in each trip system, are 

required to be OPERABLE to ensure that no single instrument 

failure will preclude a scram from this Function on a valid 

signal. Since this Function is not assumed in the safety 

analysis, there is no Allowable Value for this Function.  

This Function is required to be OPERABLE when the Wide Range 

Neutron Monitor Period-Short Function Is required

Average Power Range Monitor (APRM) 

The APRM channels provide the primary indication of neutron 

flux within the core and respond almost instantaneously to 

neutron flux increases. The APRM channels receive input 

signals from the local power range monitors (LPRMs) within 

the reactor core to provide an indication of the power 

distribution and local power changes. The APRM channels 

average these LPRM signals to provide a continuous 
Indication of average reactor power from a few percent to 

greater than RTP. --d--5 

The APRM System is divided into four APRM channels and four 

2-out-of-4 voter channels. Each APRM channel provides 
inputs to each of the four voter channels. The four voter 

channels are divided into two groups of two each, with each 

group of two providing inputs to one. RPS trip system. The 

system is designed to allow one APRM channel, but no voter iNei 

channels, to be bypassed. A trip from any one unbypassed- __ 

APRM will result in a "half-trip" in all four of the voter 

channels, but no trip inputs to either RPS trip system. 9A-, 

trip from any two unbypassed APRM channels will result in a 

full trip in each of the four voter channels, which in turn S" k 

results in two triT inputs into each RPS trip syste ,_us 

resulting in a ful scram signal. Three of the four.APRM 

€ anne s an a our o e voter channels are required to 

be OPERABLE to ensure that no single failure will preclude a 

scram on a valid signal. In addition, to provide adequate 

coverage of the entire core, consistent with the design 

bases for the APR14 , at least 20 LPRM inputs, with 
Jse•-- a east three LPRM inputs from each of the four axial 

levels at which the LPRMs are located, must be operable for 

each APRM channel, and the number of LPRM inputs that have 

become inoperable (and bypassed) since the last APRR 

calibration (SR 3.3,1.1.Z) must be less than ten for each 

(1•I •3I3I) APRP4 channel. , 

PBAPS 
Revision No. 30
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Each APRM also includes an Oscillation Power Range Monitor (OPRM) Upscale Function which monitors 

small groups of LPRM signals to detect thermal-hydraulic instabilities.  

INSERT 5: 

APRM trip Functions 2.a, 2.b, 2.c, and 2.d are voted independently from OPRM Upscale Function 2.f.  

Therefore, any Function 2.a, 2.b, 2.c, or 2.d 

INSERT 6: 

logic channel (Al, A2, B1, and B2) 

INSERT 7: 

Similarly, a Function 2.f trip from any two unbypassed APRM channels will result in a full trip from each of 

the four voter channels.  

INSERT 8: 

Functions 2.a, 2.b, and 2.c 

INSERT 9: 

For the OPRM Upscale, Function 2.f, LPRMs are assigned to "cells" of 3 or 4 detectors. A minimum of 25 
cells, each with a minimum of 2 LPRMs, must be OPERABLE for the OPRM Upscale Function 2.f to be 
OPERABLE.
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APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

2.a. Average Power Range Monitor Neutron Flux-Hiqh 
(Setdown) (continued) 

For operation at low power (i.e., MODE 2), the Average Power 
Range Monitor Neutron Flux-High (Setdown) Function is 
capable of generating a trip signal that prevents fuel 
damage resulting from abnormal operating transients in this 
power range. For most operation at low power levels, the 
Average Power Range Monitor Neutron Flux-High (Setdown) 
Function will provide a secondary scram to the Wide Range 
Neutron Monitor Period-Short Function because of the 
relative setpoints. At higher power levels, it is possible 
that the Average Power Range Monitor Neutron Flux-High 
(Setdown) Function will provide the primary trip signal for 
a corewide increase in power.

No specific safety analyses take direct credit for the 
Average Power Range Monitor Neutron Flux-High (Setdown) 
Function. However, this Function indirectly ensures that 
before the reactor mode switch is placed in the run 
position, reactor power does not exceed 25% RT? (SL 2.1.1.1) 
when operating at low reactor pressure and low core flow.  
Therefore, it indirectly prevents fuel damage during 
significant reactivity increases with THERMAL POWER 
< 25% RTP.  

The Allowable Value is based on preventing significant 
increases in power when THERMAL POWER is < 25% RTP.  

The Average Power Range Monitor Neutron Flux-High (Setdown) 
Function must be OPERABLE during MODE 2 when control rods 
may be withdrawn since the potential for criticality exists.  
In MODE 1, the Average Power Range Monitor Neutron Flux-High 
Function provides protection against reactivity transients 
and the RWM and rod block monitor protect against control 
rod withdrawal error events.  

2.b._.Average Power Range Monitor Simulated Thermal 
Power-High 

The Average Power Range Monitor Simulated Thermal Power-High 
Function monitors average neutron flux to approximate the 
THERMAL POWER being transferred to the reactor coolant. The 
APRM neutron flux is electronically filtered with a time 
constant representative of the fuel heat transfer dynamics 
to generate a signal proportional to the THERMAL POWER in 
the reactor. The trip level is varied as a function of 
recirculation drive flow (i.e., at lower core flows, the 
setpoint is reduced proportional to the reduction in power 

S experienced as core flow is reduced with a fixed control rod 
pattern) but is clamped at an upper limit that is always 
lower than the Average Power Range Monitor Neutron Flux-High unction Allowable Value.• 

(continued) 
PBAPS UNIT 3 B 3.3-8 Revision No. 30
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A note is included, applicable when the plant is in single recirculation loop operation per LCO 3.4.1, which 
requires the flow value, used in the Allowable Value equation, be reduced by AW. The value of AW is 
established to conservatively bound the inaccuracy created in the core flow/drive flow correlation due to 
back flow in the jet pumps associated with the inactive recirculation loop. The allowable value thus 
maintains thermal margins essentially unchanged from those for two loop operation. The value of AW is 
plant specific and is defined in plant procedures. The allowable value equation for single loop operation is 
only valid for flows down to W = AW; the allowable value does not go below 64.9% RTP. This is acceptable 
because back flow in the inactive recirculation loop is only evident with drive flows of approximately 35% or 
greater (Reference 19).
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(continued)

2.d. Average Power Range Monitor-InoD 

Three of the four APRM channels are required to be OPERABLE 

for each of the APR4 Functions. This Function (Inop) 

provides assurance that the minimum number of APRM channels 
are OPERABLE.

For any APRM channel. any time its mode switch is not in the 

"Operate" position, an APRM module required to issue a trip 

is unplugged, or the automatic self-test system detects a 

critical fault with the APRM channel, an Inop trip is sent 

to all four voter channels. Inop trips from two or more 

LAN s _APRM channels result in a trip output from each 

of the four voter channels to it's associated trip system.  

This Function was not specifically credited in the accident 

analysis, but it is retained for the overall redundancy and 

diversity of the RPS as required by the NRC approved 
licensing basis.  

There is no Allowable Value for this Function.  

This Function is required to be OPERABLE in the MODES where 

the APRM Functions are required.  

2.e. 2-Out-Of-4 Voter 

The 2-Out-Of-4 Voter Function provides the interface between 

the APRM Functionsj nd the final RPS trip system logic. As 

i•' • •-----such, it is required to be OPERABLE in the MODES where the 

APRM Functions are required and is necessary to support the 

safety analysis applicable to each of those Functions.  

Therefore, the 2-Out-Of-4 Voter Function needs to be 

OPERABLE in MODES I and 2.  

All four voter channels are required to be OPERABLE. Each 

voter channel includes self-diagnostic functions. If any 

voter channel detects a critical fault in its own 

.z processing, a trip is issued from that voter channel to the 

I'' associated trip system.  

There is no Allowable Value for this Function.  

I ý_L_(continued)
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, including the OPRM Upscale Function, 

INSERT 11: 

The Two-Out-Of-Four Logic Module includes 2-Out-Of-4 Voter hardware and the APRM Interface hardware.  
The 2-Out-Of-4 Voter Function 2.e votes APRM Functions 2.a, 2.b, 2.c, and 2.d independently of Function 
2.f. This voting is accomplished by the 2-Out-Of-4 Voter hardware in the Two-Out-Of-Four Logic Module.  
The voter includes separate outputs to RPS for the two independently voted sets of Functions, each of 
which is redundant (four total outputs). The analysis in Reference 12 took credit for this redundancy in the 
justification of the 12-hour Completion Time for Condition A., so the voter Function 2.e must be declared 
inoperable if any of its functionality is inoperable. The voter Function 2.e does not need to be declared 
inoperable due to any failure affecting only the APRM Interface hardware portion of the Two-Out-Of-Four 
Logic Module.
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2.f. Oscillation Power Range Monitor (OPRM) Upscale 
The OPRM Upscale Function provides compliance with 10 CFR 50, Appendix A, General Design Criteria 
(GDC) 10 and 12, thereby providing protection from exceeding the fuel MCPR safety limit (SL) due to 
anticipated thermal-hydraulic power oscillations.  

References 14, 15 and 16 describe three algorithms for detecting thermal-hydraulic instability related neutron 
flux oscillations: the period based detection algorithm, the amplitude based algorithm, and the growth rate 
algorithm. All three are implemented in the OPRM Upscale Function, but the safety analysis takes credit only 
for the period based detection algorithm. The remaining algorithms provide defense in depth and additional 
protection against unanticipated oscillations. OPRM Upscale Function OPERABILITY for Technical 
Specification purposes is based only on the period based detection algorithm.  

The OPRM Upscale Function receives input signals from the local power range monitors (LPRMs) within 
the reactor core, which are combined into "cells" for evaluation by the OPRM algorithms. Each channel is 
capable of detecting thermal-hydraulic instabilities, by detecting the related neutron flux oscillations, and 
issuing a trip signal before the MCPR SL is exceeded. Three of the four channels are required to be 
OPERABLE.  

The OPRM Upscale trip is automatically enabled (bypass removed) when THERMAL POWER is _> 30% 
RTP, as indicated by the APRM Simulated Thermal Power, and reactor core flow is < 60% of rated flow, as 
indicated by APRM measured recirculation drive flow. This is the operating region where actual thermal
hydraulic instability and related neutron flux oscillations may occur (Reference 18). These setpoints, which 
are sometimes referred to as the "auto-bypass" setpoints, establish the boundaries of the OPRM Upscale 
trip enabled region. The APRM Simulated Thermal Power auto-enable setpoint has 1% deadband while the 
drive flow setpoint has a 2% deadband. The deadband for these setpoints is established so that it 
increases the enabled region.  

The OPRM Upscale Function is required to be OPERABLE when the plant is at > 25% RTP. The 25% RTP 
level is selected to provide margin in the unlikely event that a reactor power increase transient occurring 
while the plant is operating below 30% RTP causes a power increase to or beyond the 30% APRM 
Simulated Thermal Power OPRM Upscale trip auto-enable setpoint without operator action. This 
OPERABILITY requirement assures that the OPRM Upscale trip auto-enable function will be OPERABLE 
when required.  

An OPRM Upscale trip is issued from an APRM channel when the period based detection algorithm in that 
channel detects oscillatory changes in the neutron flux, indicated by the combined signals of the LPRM 
detectors in a cell, with period confirmations and relative cell amplitude exceeding specified setpoints. One 
or more cells in a channel exceeding the trip conditions will result in a channel trip. An OPRM Upscale trip 
is also issued from the channel if either the growth rate or amplitude based algorithms detect oscillatory 
changes in the neutron flux for one or more cells in that channel.  

There are four "sets" of OPRM related setpoints or adjustment parameters: a) OPRM trip auto-enable 
setpoints for STP (30%) and drive flow (60%); b) period based detection algorithm (PBDA) confirmation 
count and amplitude setpoints; c) period based detection algorithm tuning parameters; and d) growth rate 
algorithm (GRA) and amplitude based algorithm (ABA) setpoints.  

The first set, the OPRM auto-enable region setpoints, as discussed in the SR 3.3.1.1.19 Bases, are treated 
as nominal setpoints with no additional margins added. The settings, 30% APRM Simulated Thermal Power 
and 60% drive flow, are defined (limit values) in and confirmed by SR 3.3.1.1.19. The second set, the 
OPRM PBDA trip setpoints, are established in accordance with methodologies defined in Reference 16, and 
are documented in the COLR. There are no allowable values for these setpoints. The third set, the OPRM 
PBDA "tuning" parameters, are established or adjusted in accordance with and controlled by PBAPS 
procedures. The forth set, the GRA and ABA setpoints, in accordance with References 14 and 15, are 
established as nominal values only, and controlled by PBAPS procedures.
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Function's inoperable channel is in one trip system and the 

Function still maintains RPS trip capability (refer to 

Required Actions B.1, B.2, and C.1 Bases). If the 

inoperable channel cannot be restored to OPERABLE status 

within the allowable out of service time, the channel or the 

associated trip system must be placed in the tripped 

condition per Required Actions A.1 and A.Z. Placing the 

inoperable channel in trip (or the associated trip system in 

trip) would conservatively compensate for the Inoperability, 
restore capability to accommodate a single failure, and 

allow operation to continue. Alternatively. if it is not 

desired to place the channel (or trip system) in trip (e.g., 
as in the case where placing the inoperable channel in trip 

would result in a full scram), Condition D must be entered 
and its Required Action taken 
As noted, ActionA.2 isno app icable for APRM Functions 

2.a, 2.b, 2. c, Inoperability of one required APRM 

channel affects both trip systems. For that condition, 
Required Action A.1 must be satisfied, and is the only 
action (other than restoring operability) that will restore 

capability to accommodate a single failure. Inoperability 
of more than one required APRM channel of the same trip 

function results in loss of trip capability and entry into 

Condition C, as well as entery into Condition A for each 
channel.  

8.I and 5.2 

Condition B exists when, for any one or more Functions, at 

least one required channel is inoperable in each trip 

system. In this condition, provided at least one channel 

per trip system is OPERABLE, the RPS still maintains trip 
capability for that Function, but cannot accommodate a 

single failure in either trip system.  

Required Actions B.1 and B.2 limit the time the RPS scram 

logic, for any Function, would not accommodate single 

failure in both trip systems (e.g., one-out-of-one and 

one-out-of-one arrangement for a typical four channel 

Function). The reduced reliability of this logic 

arrangement was not evaluated in References 9, 12 or 13 for 

the 12 hour Completion Time. Within the 6 hour allowance, 
the associated Function will have all required channels 

OPERABLE or in trip (or any combination) in one trip system.  
{conjt ned) 
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Completing one of these Required Actions restores RPS to a 

reliability level equivalent to that evaluated in 

References 9, 12 or 13, which justified a 12 hour allowable 

out of service time as presented in Condition A. The trip 

system in the more degraded state should be placed in trip 

or, alternatively, all the inoperable channels in that trip 

system should be placed in trip (e.g., a trip system with 

two inoperable channels could be in a more degraded state 

than a trip system with four inoperable channels if the two 

inoperable channels are in the same Function while the four 

inoperable channels are all in different Functions). The 

decision of which trip system is in the more degraded state 

should be based on prudent judgment and take into account 

current plant conditions (i.e., what MODE the plant is in).  

If this action would result in a scram or RPT, it is 

permissible to place the other trip system or its inoperable 
channels in trip.  

The 6 hour Completion Time is judged acceptable based on the 

remaining capability to trip, the diversity of the sensors 

available to provide the trip signals, the low probability 

of extensive numbers of inoperabillties affecting all 

diverse Functions, and the low probability of an event 

requiring the initiation of a scram.

Alternately, if it is not desired to place the inoperable 
channels (or one trip system) in trip (e.g., as in the case 

where placing the inoperable channel or associated trip 

system in trip would result in a scram, Condition D must be 

entered and its Required Action taken.  

As noted, Con not applicable for APRM Functions 

2.a, Z.b, Z.c-crN Inoperability of an APRM channel 

affects both trip systems and is not associated with a 

specific trip system as are the APR4 2-Out-Of-4 voter and 

other non-APRM channels for which Condition B applies. For 

an inoperable APRM channel, Required Action A.1 must be 

7 • • satisfied, and is the only action (other than restoring 

o erabilit) that will restore ca ability to accommodate a 

s ng e a ure. Inoperab• y o .more than one required 

APRM channel results in loss of trip capabilit vand entry 
•./W._ •into Condition e, as entry into Condi on A for each 

ýý- .. " channel. Because Condition A and C rovide Required Actions 

that are appropriate for the inoperagilitY of APRM Functions 

-. a, 2.b, 2.;,,, and these functions are not 

•-~z.• associated with specific trip systems as are the APRM 2-Out

Of-4 voter and other non-APRM channels. Condition B does not 

apply. 
(continued)
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If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
specified condition from full power conditions in an orderly 
manner and without challenging plant systems-.- T-z-,addition, 
the Completion Time of Required ActionsE.1 4,-evi'fsistent 
with the Completion Time provided in LCO 3. .2, "MINIMUM 
CRITICAL POWER RATIO (MCPR)." 

H.1 Apýi D 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. This is done by immediately initiating 
action to fully insert all insertable control rods in core 
cells containing one or more fuel assemblies. Control rods 
in core cells containing no fuel assemblies do not affect 
the reactivity of the core and are, therefore, not required 
to be inserted. Action must continue until all insertable 
control rods in core cells containing one or more fuel 
assemblies are fully inserted.

SURVEILLANCE 
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each RPS 
instrumentation Function are located in the SRs column of 
Table 3.3.1.1-I.  

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours, provided the associated Function maintains RPS trip 
capability. Upon completion of the Surveillance, or 
expiration of the 6 hour allowance, the channel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This Note is based on 
the reliability analysis (Refs. 9, 12 & 13) assumption of 
the average time required to perform channel Surveillance.  
That analysis demonstrated that the 6 hour testing allowance 
does not significantly reduce the probability that the RPS 
will trip when necessary.  

(continuedY
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1.1 

If OPRM Upscale trip capability is not maintained, Condition I exists. References 12 and 13 
justified use of alternate methods to detect and suppress oscillations for a limited period of time.  
The alternate methods are procedurally established consistent with the guidelines identified in 
Reference 17 requiring manual operator action to scram the plant if certain predefined events 
occur. The 12-hour allowed Completion Time for Required Action 1.1 is based on engineering 
judgment to allow orderly transition to the alternate methods while limiting the period of time 
during which no automatic or alternate detect and suppress trip capability is formally in place.  
Based on the small probability of an instability event occurring at all, the 12 hours is judged to be 
reasonable.  

1.2 

The alternate method to detect and suppress oscillations implemented in accordance with 1. 1 
was evaluated (References 12 and 13) based on use up to 120 days only. The evaluation, 
based on engineering judgment, concluded that the likelihood of an instability event that could 
not be adequately handled by the alternate methods during this 120-day period was negligibly 
small. The 120-day period is intended to be an outside limit to allow for the case where design 
changes or extensive analysis might be required to understand or correct some unanticipated 
characteristic of the instability detection algorithms or equipment. This action is not intended and 
was not evaluated as a routine alternative to returning failed or inoperable equipment to 
OPERABLE status. Correction of routine equipment failure or inoperability is expected to be 
normally be accomplished within the completion times allowed for Actions for Condition A.  

A note is provided to indicate that LCO 3.0.4 is not applicable. The intent of that note is to allow 
plant start-up while within the 120-day completion time for action 1.2. The primary purpose of 
this exclusion is to allow an orderly completion of design and verification activities, in the event 
of a required design change, without undue impact on plant operation.
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In addition, Function 5 and 7 instruments are not accessible 

while the unit is operating at power due to high radiation 

and the installed indication instrumentation does not 

provide accurate indication of the trip setting. For the 

Function 9 channels, verification that the trip settings are 

less than or equal to the specified Allowable Value during 

the CHANNEL FUNCTIONAL TEST is not required since the 

instruments are not accessible while the unit is operating 

at power due to high radiation and the installed indication 

instrumentation does not provided accurate indication of the 

trip setting. Waiver of these verifications for the above 

functions is considered acceptable since the magnitude of 

drift assumed in the setpoint calculation is based on a 24 

month calibration interval. The 92 day Frequency of 

SR 3 . 3 .1.1.9 is based on the reliability analysis of 
Reference 9.  

The 24 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 that these. components will 

pass the Surveillance when performed at the 24 month 
Frequency.  

SR 3.3.1.1.10. SR 3.3.1.12. SR 3.3.1.1.15.  
and SR 3.3,1.1.16

A CHANNEL CALIBRATION is a complete check of the instrument 

loop and the sensor. This test verifies that the channel 

responds to the measured parameter within the necessary 

range and accuracy. CHANNEL CALIBRATION leaves the channel 

adjusted to account for instrument drifts between successive 
calibrations, consistent with the current plant specf 

set oint methodology. .S 3--Ai°eer/ .If I a• 

As noted for SR 3.3.1.1.12 neutron detectors are excluded 

from CHANNEL CALIBRATION because they are passive devices, 

with minimal drift, and because of the difficulty of 

simulating a meaningful signal. Changes in 

R continuedo 
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As noted for SR 3.3.1.1.10, radiation detectors are excluded from CHANNEL CALIBRATION due to ALARA 

reasons (when the plant is operating, the radiation detectors are generally in a high radiation area; the 
steam tunnel). This exclusion is acceptable because the radiation detectors are passive devices, with 

minimal drift. To complete the radiation CHANNEL CALIBRATION, SR 3.3.1.1.16 requires that the radiation 

detectors be calibrated on a once per 24 months Frequency.  

The once per 92 days Frequency of SR 3.3.1.1.10 is conservative with respect to the magnitude of 
equipment drift assumed in the setpoint analysis. The Frequency of SR 3.3.1.1.16 is based upon the 
assumption of a 24-month calibration interval used in the determination of the equipment drift in the setpoint 
analysis.



02, PB ECR 9 LDV0/,f Rev

Attachment Page a- of 
Dwg 

Sht Rev 
initials ..3Ž~i4 I7

I SURVEILLANCE 
ornuIREMENTS

RPS Instrumentation B 3.3.1.1

and (continued)

neutron detector sensitivity are compensated for by 

performing the 7 day calorimetric calibration (SR 3.3.1.1.2) 

S and the 1000 MWD/T LPRM calibration against the TIPs 
(SR 3.3.1.1.8). A second note is provided for SR 3.3.1.1-12 

a a Iows l *e WRNM SR to be performed within 12 hours of 

entering MODE Z from MODE 1. Testing of the MODE 2 WRNM 

Functions cannot be performed in MODE 1 without utilizing 

jumpers, lifted leads or movable links. This Note allows 

entry into MODE 2 from MODE 1, if the 24 month Frequency is 

not met per SR 3.0.2. Twelve hours is based on operating 

experience and in consideration of podin a reasonable 

time in which to complete the SRI o e RM u Iua e• ,

A CHANNEL FUNCTIONAL TEST is performed on each required 

channel to ensure that the entire channel will perform the 

Re(con ntin ued
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A third note is provided for SR 3.3.1.1.12 that includes in the SR the recirculation flow (drive flow) 
transmitters, which supply the flow signal to the APRMs. The APRM Simulated Thermal Power-High 
Function (Function 2.b) and the OPRM Upscale Function (Function 2.f), both require a valid drive flow 
signal. The APRM Simulated Thermal Power-High Function uses drive flow to vary the trip setpoint. The 
OPRM Upscale Function uses drive flow to automatically enable or bypass the OPRM Upscale trip output to 
RPS. A CHANNEL CALIBRATION of the APRM drive flow signal requires both calibrating the drive flow 
transmitters and establishing a valid drive flow / core flow relationship. The drive flow / core flow 
relationship is established once per refuel cycle, while operating at or near rated power and flow conditions.  
This method of correlating core flow and drive flow is consistent with GE recommendations. Changes 
throughout the cycle in the drive flow / core flow relationship due to the changing thermal hydraulic 
operating conditions of the core are accounted for in the margins included in the bases or analyses used to 
establish the setpoints for the APRM Simulated Thermal Power-High Function and the OPRM Upscale 
Function.  

The Frequencies of SR 3.3.1.1.12 and SR 3.3.1.1.15 are based upon the assumption of a 24-month 
calibration interval used in the determination of the equipment drift in the setpoint analysis.
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This SR ensures that scrams initiated from the Turbine StOP 

Valve-Closure and Turbine Control Valve Fast Closure, Trip 

Oil Pressure-Low Functions will not be inadvertently 

bypassed when THERMAL POWER is ? 30% RTP. This involves 

calibration of the bypass channels. Adequate margins for 

the instrument setpoint methodologies are incorporated into 

the Allowable Value (5 29.4% RTP which is equivalent to 

& 138.4 psig as measured from turbine first stage pressure) 

and the actual setpoint. Because main turbine bypass flow 

can affect this setpoint nonconservatively (THERMAL POWER is 

derived from turbine first stage pressure), the main turbine 

bypass valves must remain closed during the calibration at 

THERMAL POWER ý 30% RTP to ensure that the calibration is 

valid

If any bypass channel's setpoilnt is nonconservative (i.e., 

the Functions are bypassed at a 30% RTP, either due to open 

main turbine bypass valve(s) or other reasons), then the 

..... Revision No. 30

SR 3.3,.1.1!, (cOntinuea)
SUKV hL . . ..  
REQUIREMENTS intended function. For the APRM Functions, this test 

supplements the automatic self-test functions that operate 

continuously in the APR14 and voter channels. The APR1 

CHANNEL FUNCTIONAL TEST covers the 
APR. channels (including 

recirculation flow processing - applicable to Function 2.b 

rSr)the Z-Out-0f 
4 voter channels# and the interface 

connections Into the RPS trip systems from the voter 

"" C. cans. A. setpoit adjustment shall be consistent 
with 

channels. Any spl••u,-, 

the assumptions of the current plant specific setpoint 

methodology. The 184 day Frequency of SR 3.3.1.1.11 is 

based on the reliability analyses of References 12 and 13.  

(NOTE: The actual voting logic of the 2-Out-Of-4 Voter 

Function is tested as part of SR 3.3.1.1.17.) 
ý A Note is provided for Function 2.a that requires this SR to 

be performed within 12 hours of entering MODE 2 from MODE 1.  

Testing of the MODE 2 APRM Function cannot be performed in 

MODE 1 without utilizing jumpers or lifted leads. This Note 

allows entry into MODE 2 from MODE 1 if the associated 

Frequency is not met per SR 3.0.2.  

A second Note is provided for Function Z.b that clarifies 

that the CHANNEL FUNCTIONAL TEST for Function Z.b includes 

testinq of the recirculatlon flow processing electronics, 

excluding the flow transmitters.  

SR 3.3.1.1.13

8 3.4-34
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and the auto-enable portion of Function 2.f 

INSERT 13d: 

The actual auto-enable setpoints for the OPRM Upscale trip are confirmed by SR 3.3.1.1.19.
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SE 3.3.1.1.13 (continued) 

affected Turbine Stop Valve-Closure and Turbine Control 

Valve Fast Closure, Trip Oil Pressure-Low Functions are 

considered inoperable. Alternatively, the bypass channel 

can be placed in the conservative condition (nonbypass).  

placed in the nonbypass condition, this SR is met and the 

channel is considered OPERABLE.

The Frequency of 24 months is based on engineering judgment 

and reliability of the components.  

$R ý3.31.1.17 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 

OPERABILITY of the required trip logic for a specific 

channel. The functional testing of control rods 

(LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8), 

overlaps this Surveillance to provide complete testing of 

the assumed safety function.  

The 24 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 un lanned transient if the 

Surveillance were performed with the reactor at power.  

Operating experience has shown that these components will 

pass the Surveillance when performed at the 24 month 

Frequency.  

The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2.e 

simulates APR14 trip conditions at the 2-Out-Of-4 voter 

ON"channe inpu s to check all combinations of two tripped 

inputs to the 2-Out-Of-4 logic in the voter channels and 

APRM related redundant RPS relays.

SB 3.3. 1.1.1B 

This SR ensures that the 
are maintained less than 
value. The RPS RESPONSE 
included in Reference 11.

individual channel response times 
or equal to the original design 
TIME acceptance criterion is

RPS RESPONSE TIME tests are conducted on a 24 month 

Frequency. The 24 month Frequency is consistent with the 

PBAPS refueling cycle and is based upon plant operating 
experience, which shows that random failures of 

instrumentation components causing serious response time 

degradation, but not channel failure, are infrequent 
occurrences.

42 
(continued) 
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SR 3.3.1.1.19 

This surveillance involves confirming the OPRM Upscale trip auto-enable setpoints. The auto
enable setpoint values are considered to be nominal values as discussed in Reference 18. This 
surveillance ensures that the OPRM Upscale trip is enabled (not bypassed) for the correct 
values of APRM Simulated Thermal Power and recirculation drive flow. Other surveillances 
ensure that the APRM Simulated Thermal Power and recirculation drive flow properly correlate 
with THERMAL POWER (SR 3.3.1.1.2) and core flow (SR 3.3.1.1.12), respectively.  

If any auto-enable setpoint is nonconservative (i.e., the OPRM Upscale trip is bypassed when 
APRM Simulated Thermal Power _> 30% and recirculation drive flow < 60%), then the affected 
channel is considered inoperable for the OPRM Upscale Function. Alternatively, the OPRM 
Upscale trip auto-enable setpoint(s) may be adjusted to place the channel in a conservative 
condition (not bypassed). If the OPRM Upscale trip is placed in the not-bypassed condition, this 
SR is met and the channel is considered OPERABLE.  

The Frequency of 24 months is based on engineering judgment and reliability of the 
components.



02/,03/U "0 .  

oZ/oo/oo IJ PB ECR_ ?ý,ov/zi Rev • - Ze. U~CEN•SI.N 

Attachment Page 143 of 
Dwg 

Sht - Rev 

initials -429Aý.

LEO-.
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BASES (continued)

REFERENCES 1. UFSAR, Section 7.2.  

2. UFSAR, Chapter 14.

3. NEDO-32368, 'Nuclear Measurement Analysis and Control 

Wide Range Neutron Monitoring System Licensing Report 

for Peach Bottom Atomic Power Station, Units 2 and 3,U 

November 1994.  

4. NEDC-321S3P, "Power Rerate Safety Analysis Report for 

Peach Bottom 2 & 3," dated May 1993

5. UFSAR, Section 14.6.2.  

6. UFSAR, Section 14.5.4.  

7. UFSAR, Section 14.5.1.  

8. P. Check (NRC) letter to G. Laitas (NRC), "BWR Scram 

Discharge System Safety Evaluation," December 1, 1980.  

9. NEDO-30851-P-A , 'Technical Specification Improvement 

Analyses for BWR Reactor Protection System," 
March 1988.  

10. MDE-87-0485-1, "Technical Specification Improvement 

Analysis for the Reactor Protection System for Peach 

Bottom Atomic Power Station Units 2 and 3," October 
1987.  

11. UFSAR, Section 7.2.3.9.  

12. NEDC-32410P-A, "Nuclear Measurement Analysis and 

Control Power Range Neutron Monitor (NUItAC PRNM) 

Retrofit Plus Option III Stability Trip Function", 

0 .4aieeh'19 95.  

13. NEDC-32410P Supplement 1, "Nuclear Measurement 
Analysis and Control Power Range Neutron Monitor 

(NUMAC PRNM) Retrofit Plus Option III Stability Trip 

Function, Supplement 1", November 1997.
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Licensing Methodology," November 1995.  

16. NEDO-32465-A, "BWR Owners' Group Long-Term Stability Detect and Suppress 
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17. Letter, L. A. England (BWROG) to M. J. Virgilio, "BWR Owners' Group Guidelines for 

Stability Interim Corrective Action", June 6, 1994.  

18. BWROG Letter 96113, K. P. Donovan (BWROG) to L. E. Phillips (NRC), "Guidelines for 
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19. NEDO-24229-1, "Peach Bottom Atomic Power Station Units 2 and 3 Single-Loop 

Operation," May 1980.
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APPLICABLE Plant specific LOCA and average power range monitor/rod 

SAFETY ANALYSES block monitor Technical Specification/maximum extended load 

(continued) line limit analyses have been performed assuming only one 

operating recirculation loop. These analyses demonstrate 

that, in the event of a LOCA caused by a pipe break in the 

operating recirculation loop, the Emergency Core Cooling 

System response will provide adequate core cooling (Refs. 2, 

3, and 4).  

The transient analyses of Chapter 14 of the UFSAR have also 

been performed for single recirculation loop operation 

(Ref. 5) and demonstrate sufficient flow coastdown 

characteristics to maintain fuel thermal margins during the 

abnormal operational transients analyzed provided the MCPR 

requirements are modified. During single recirculation loop 

operation, modification to the Reactor Protection System 

(RPS) average power range monitor (APR4) instrument 

setpoints is also required to account for the different 
relationships between recirculation drive flow and reactor 

core flow. The MCPR limits and APLUGR limits (power

dependent APLHGR multipliers, MAPFAC,, and flow-dependent 

APLHGR multipliers, MAPFAC,) for single loop operation are 

specified in the COLR. The APRM Simulated Thermal Power

High Allowable Value is in LCO 3.3.1.1, "Reactor Protection 
System (RPS) Instrumentation." 

Safety a yses pe armed for FSAR Ch er 14 1m icitly 

assume re cond*ions are able. H ever, at 2Te high 

power ow flow aoner of e power/ ow map, a increasel 

poro bility r limit cle oscl t i o4s eis (Ref
dt eding obiaons of op ating con tlons (e 

owr sh e,, bundl power, a bundle fl ).Gene c 

evalu ons ind te that en region power os llatio 

beco detect e on the PRMs, the afety mar n may b 

in fflclen under so operating onditions a ensur 

tions t an to re ond to the PRI~s sign s would event 

jolati nof the PR Safety imit (Ref ). NRC eneric 
Lette 896-02 (. 8) addr sed stabi ty calcul ion 
met doog dsated ttdue to certaInti s,1 CFR/ 0.  

A endix A General e*gn Criter& (GDC) and 12 co d 

ot be mn using ana tic proce reson a R 4 desi 

Howeve , Reference conclud that op t ing limit ions 

whic provide fo the dete Ion (byj itoring n ronilux 

nose levels) d suppre onff ociltns ir 

operating reg ons of po entlal in tability c sistent with
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APPLICABLE the r mmnePdation. of Ref ence are a eptable o 
SAFETY ANALYSES dem stra complance wi GD 10 an . The C 

(continued) c dude that 4gions pot tial i tability could oc r 
t cal •lated ecay r ios a 0.8 or reater the Gen al 

Elec ic met odologY 

St bility ests a opera ing BWR were re iewed to etermin 
generj regio of th power/f ow map i which s veillan e 

of neu ron flu noise /evels s ould be erformed A 
cons vative ecay r ti was hosen a the basi for 
det rmininghe geerc regon for s veillan to acc unt 
f the pl nt to ant varabilit ; decay atia wit core 

fuel esigns. This alensur Aecay rati• aso h 4ps ensur 

suffici t mar n to a /instabil' y occur ence is 
mainta/fned. e gene ic region. "Restr* ted" Region of 
Figur 3.4.1 ) has een deter ined to e bounde by the 0% 
rod ine an the 4 coýe fl line. his conf rms to 
Re erence recorfendations Opera on is per itted n the 

estric d" Red on when t o recir lation 1 ops ar in 
perati n provided neutr flux n ise level are v ified 

be wit in ii ts. Oper ion is emitted n the 
""Res icted" Region wh n only e recirc ation oap is n 
ope ation ovided c e flow is > 39% rated ore fl and 

ne ron ux levels are ver ied to b within imits., 
ngle circulati n loop peration in the Itestrict d" 
egion ith co _ow 3: % of rat core f/ow shal be 

avoid due e inc• sed pote ial fo therma hydraulvc 
inst bility i this co ditin. o- e "Unr stricte ' Region of 
Fi re 3.4.11 is th area of e power flow ma where 
u estricte operatjn (with espect t therma hydrau c 

ability oncerns is allo d, and i cludes ny are not 
shown as he "Res ricted" gion of he fig e. Th full 
power/f w map * not sho n in Fig e 3.4. -1 to hance the 
readab*lity of/the boun! of the '"Restric /ed" Re •Xon.  
Operation out Wie the •ounds of /igure 3.4. 1-1 As gvre 

Sby plant ope iating pr, cedures.// 

Recirculation loops operating satisfies Criterion 2 of the 
NRC Policy Statement.

LCO Two recirculation loops are normally required to be in 
operation with their flows matched within the limits 
specified in SR 3.4.1.1 to ensure that during a LOCA caused 
by a break of the piping of one recirculation loop the 

(continued)
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LCO adt•r n. e re oeXess a a nc on T 
6WE mu be 0n • r str te rR o .ofo,. o,° 

in operation, modifications to the required APLHGR limits 

(power- and flow-dependent APLHIGR multipliers. MAPFAC, and 

MAPFAC,, respectively of LCO 3.2.1, "AVERAGE PLANAR LINEAR 

HEAT GENERATION RATE (APLHGR)"), MCPR limits (LCO 3.2.2, 

"MINIMUM CRITICAL POWER RATIO (MCPR)") and APRM Simulated 

Thermal Power-High Allowable Value (LCO 3.3.1.1) must be 

applied to allow continuýq operation consistent with the 

assumptions of ReferenceX5 Ž 

The LCO is modified by a Note which allows up to 12 hours 

before having to put in effect the required modifications to 

required limits after a change in the reactor operating 

conditions from two recirculation loops operating to single 

recirculation loop operation. If the required limits are 

not in compliance with the applicable requirements at the 

end of this period, the associated equipment must be 

declared inoperable or the limits "not satisfied," and the 

ACTIONS required by nonconformance with the applicable 
specifications implemented. This time is provided due to 

the need to stabilize operation with one recirculation loop.  
including the proced al steps necessary to limit flow i 
the operating loop, i••t 7 1 r r.•,• _ 

Lfuxoe n e1 1,• and the compl exity, and det.ai 1-requi red to 

fu y implemen and confirm the required limit 

modifications.

APPLICABILITY In MODES I and 2. requirements for operation of the Reactor 
Coolant Recirculation System are necessary since there is 

considerable energy in the reactor core and the limiting 
design basis transients and accidents are assumed to occur.  

In MODES 3, 4, and 5, the consequences of an accident are 

reduced and the coastdown characteristics of the 
recirculation loops are not important.  

(continuedl
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ACTIONSL.  

wit ne or recir lati ,caps n opera Ion wit core 
f w as a nctlon THE POWE in the Restric d" 

gion a Figur .4.1-1, he Pla t is ao rating i a region 
wh-ere a paten' al for hernial ydraulj instab' ity 
axis . In a er to sure su ficient argin i providede 
fo operato respons to dt t and ppress tentlal i to 

cle oscl lation APR14 a local ower ran e monitor 

(LP neutron lux noi -levels must be eriodically 
man' ored an verifie a be !g % and S times bas ine 
n se loev , Detec r level A and C of one LPR string 
er core u~adr~an~t us date ors A a C of one RM stri g 

in the enter of e core hail be onitored. minlmu of 
thre APRI~s sha also b monitor . The Cc etion T mes 
of is verifi ation ( thin 1 ur and anc per 8 hi rs 
t reafter a dwithin hour a er comple on of a THERMAL 

OWER incr se a 5% TED TH L POWER) are acce able for 
ensuing tenIa imit c, e oscilla ons are etacted 

alo oerator r ponse t suppress e ascii tion. T se 
Comi i im wee d eloped ca ids in e operat Is 

inbl;ent know dge o f eactor st -us and s stitvity o 
pa ential t rmal hy aulic ins bilitie when oper ing i 

is condi on.  

Wi the R ulred Ac on and a ociated mpleti Time o 
ndition not MG I SUffici t margin ay not eavail le 

or opar tar res nsa to s prgess pa .ntlal 1 it cycl 
oscill tions si ce APR14 LPRI no -on flu 9noise 1 els 

may > 4% a > 3 ti s baseli noise vels. a 
res t, act* n must b imuiediat y initi ted to r store 
n se leve s to wit n requir limits The 2 ur 
ompleti Time fo restori 'APRM a LPRM n tron f x 

noise 1 vels to thin re ird 1i ts is a eptabi because 
it Ml mizes r k while lowing mne for estora on before 
sub' ctlng th rlant t transie s assoc ted wi shutdown.  

(cont inued)
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ACTIONS I C.1 a i2 • / 

"Rstri ed" Reglo of Figur 3 .1-1, an incre ed 
poten al for th al hydraul instability ists. As a 

re t, immedi e action s Id be initia d to reduce 
R14AL POW to the "Unrestricted" Re gin of Figure 3. . -1 

or increa core flow > 39% of ra core flow. e 

4 ho Completion mli e provides reasonable a unt of time 

to omplete the equired Acti and is consi red acceptabt 

sed on the equent core nitoring by e operators 
(Required ion A.1) all ing potenti limit cycle 

With The re iLoo t of the LCo not met for reasons other 
thn .!e theF recirculation loops must 

-J NO /ECIRCiMOL" e retord ooprtion with matched flows within 24 hours.  
OO7Sh e4 A recirculation loop is considered not in operation when the 

ppump in that loop is idle or when the mismatch between total 

ijet pump flows of the two loops is greater than required 

limits. The 1. l o uth the lower flow-must be considered not 

oop n-•ot i�n o eration, the core flow coastdown and resultant 

core response may not be bounded by the LOCA analyses.  
Therefore, only a limited time is allowed to restore the 
inoperable loop to operating status.  

Alternatively, if the single loop requirements of the LCO 

are applied to bperating limits and RPS setpoints, operation 

with only one recirculation loop would satisfy the 

requirements of the LCD and the initial conditions of the 

accident sequence.  
The 24 hour Completion Time is based on the low probability 

of an accident occurring during this time period, on a 

reasonable time to complete the Required Action, and on 

/ frequent core monitoring by operators allowing abrupt 
changes in core flow conditions to be quickly detected.  

(contianueds
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ACTIONS (4 (continued) 

This Required Action does not require tripping the 
recirculation pump in the lowest flow loop when the mismatch 
between total jet pump flows of the two loops is greater 
than the required limits. However, in cases where large 
flow mismatches occur, low flow or reverse flow can occur in 
the low flow loop jet pumps, causing vibration of the jet 
pumps. If zero or reverse flow is detected, the condition 
should be alleviated by changing pump speeds to re-establish 
forward flow or by tripping the pump.  

ct"o Wicth ,Re vedi Action and associated Completion Time of 
, Condition not met, the plant must be brought to a 

MODE in which the LCO does not apply. To achieve this 
o'r status, the plant must be brought to MODE 3 within 12 hours.  

In this condition, the recirculation loops are not required 
to be operating because of the reduced severity of DBAs and 
minimal dependence on the recirculation loop coastdown 
characteristics. The allowed Completion Time of 12 hours is 
reasonable, based on operating experience, to reach MODE 3 
from full power conditions in an orderly manner and without 
challenging plant systems.

(continued)
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SURVEILLANCE SR 3.4.1.1 REQU IREMENTS This SR ensures the recirculation loops are within the 
allowable limits for mismatch. At low core flow (i.e., 
< 71.75 X 10 lbm/hr), the MCPR requirements provide larger 
margins to the fuel cladding integrity Safety Limit such 
that the potential adverse effect of early boiling 
transition during a LOCA is reduced. A larger flow mismatch 
cag therefore be allowed when core flow is < 71.75 X 
10 Ibm/hr. The recirculation loop jet pump flow, as used 
in this Surveillance, is the summation of the flows from all 
of the jet pumps associated with a single recirculation 
loop.  

The mismatch is mepsured in terms of core flow. (Rated core 
flow is 102.5 X 10' lbm/hr. The first limit is based on 
mismatch _< 10% of rated core flow when operating at < 70% of 
rated core flow. The second limit is based on mismatch _5 5% 
of rated core flow when operating at 2_ 70% of rated core 
flow.) If the flow mismatch exceeds the specified limits, 
the loop with the lower flow is considered not in operation.  

require when ot loops are not in operation since the 
mismatch limits are meaningless during single loop or 
natural circulation operation. The Surveillance must be 
performed within 24 hours after both loops are in operation.  
The 24 hour Frequency is consistent with the Surveillance 
Frequency for jet pump OPERABILITY verification and has been 
shown by operating experience to be adequate to detect off 
normal jet pump loop flows in a timely manner.

(continued)
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5.6 Reporting Requirements (continued) 

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: 

I. The Average Planar Linear Heat Generation Rate for 
Specification 3.2.1; 

2. The Minimum Critical Power Ratio for Specifications 
3.2.2 and 3.3.2.1; 

3. The Linear Heat Generation Rate for Specification 
3.2.3; and 

c . The Control Rod Block Instrumentation for Specification 
3.3.2.1.  

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: 

I. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel" (latest approved version as specified 
in the COLR); 

2. NEDC-32162P, "Maximum Extended Load Line Limit and ARTS 
Improvement Program Analyses for Peach Bottom Atomic 
Power Station Units 2 and 3," Revision 2, March, 1995; 

3. PECo-FMS-OOO1-A, "Steady-State Thermal Hydraulic 
Analysis of Peach Bottom Units 2 and 3 using the FIBWR 
Computer Code"; 

4. PECo-FMS-0002-A, "Method for Calculating Transient 
Critical Power Ratios for Boiling Water Reactors 
(RETRAN-TCPPECo)"; 

5. PECo-FMS-0003-A, "Steady-State Fuel Performance Methods 
Report"; 

6. PECo-FMS-0004-A, "Methods for Performing BWR Systems 

Transient Analysis"; 

(continued)
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5. The Oscillation Power Range Monitor (OPRM) Instrumentation for Specification 3.3.1.1.



PB ECR 91-0P/'f, Rev 
Attachment Page L44; of_ 

Dwg 
Sht Rev 

initials 

5.6 Reporting Requirements

Reporting Requirements 
5.6

CORE OPERATING LIMITS REPORT (COLR) (continued)

7. PECo-FMS-0005-A, "Methods for Performing 
State Reactor Physics Analysis"; and

3. PECo-FMS-0006-A, "Methods for Performing 
Safety Evaluations."

BWR Steady

BWR Reload

c. The care 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 SDH, transient 
analysis limits, and accident analysis limits) of the safety 
analysis are met.  

d. The COLR, including any midcycle revisions or supplements, 
shall be provided upon issuance for each reload cycle to the 
NRC.  

5.6.6 Post Accident Monitoring (PAM) instrumentation Reoort 

When a report is required by Condition B or F of LCO 3.3.3.1, 
"Post Accident Monitoring (PAM) Instrumentation," a report shall 
be submitted within the following 14 days. The report shall 
outline the preplanned alternate method of monitoring, the cause 
of the inoperability, and the plans and schedule for restoring the 
instrumentation channels of the Function to OPERABLE status.

Amendment No. ýi4219
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9. NEDO-32465-A, "BWR Owners' Group Long-Term Stability Detect and Suppress 
Solutions Licensing Basis Methodology And Reload Applications," August 1996.



RPS Instrumentation 
3.3.1.1

3.3 INSTRUMENTATION 

3.3.1.1 Reactor Protection System (RPS) Instrumentation

LCO 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-1 
shall be OPERABLE.

APPLICABILITY: According to Table 3.3.1.1-1.  

ACTIONS 

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

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Place channel in 12 hours 

channels inoperable, trip.  

OR 

A.2 NOTE ---------- 12 hours 
Not applicable for 
Functions 2.a, 2.b, 
2.c, 2.d, or 2.f.  

Place associated trip 
system in trip.  

B. ---------- NOTE--------- B.1 Place channel in one 6 hours 
Not applicable for trip system in trip.  
Functions 2.a, 2.b, 
2.c, 2.d, or 2.f. OR 

One or more Functions B.2 Place one trip system 6 hours 
with one or more in trip.  
required channels 
inoperable in both 
trip systems.  

(continued)
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RPS Instrumentation 
3.3.1.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

H. As required by H.1 Initiate action to Immediately 
Required Action D.1 fully insert all 
and referenced in insertable control 
Table 3.3.1.1-1. rods in core cells 

containing one or 
more fuel assemblies.  

I. As required by 1.1 Initiate alternate 12 hours 
Required Action D.1 method to detect and 
and referenced in suppress thermal 
Table 3.3.1.1-1. hydraulic instability 

oscillations.  

AND 

1.2 NOTE 
LCO 3.0.4 is not 
applicable.  

Restore required 120 days 
channels to OPERABLE.  

J. Required Action and J.1 Reduce THERMAL POWER 4 hours 
associated Completion to <25% RTP.  
Time of Condition I 
not met.  

(continued)
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RPS Instrumentation 
3.3.1.1 

SURVEILLANCE REQUIREMENTS 

---------- --------------------------- NOTES 
1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS 

Function.  

2. When a channel is placed in an inoperable status solely for performance of 
required Surveillances, entry into associated Conditions and Required 
Actions may be delayed for up to 6 hours provided the associated Function 
maintains RPS trip capability.  

SURVEILLANCE FREQUENCY 

SR 3.3.1.1.1 Perform CHANNEL CHECK. 12 hours 

SR 3.3.1.1.2 ------------------- NOTE-----------------
Not required to be performed until 12 
hours after THERMAL POWER > 25% RTP.  

Verify the absolute difference between 7 days 
the average power range monitor (APRM) 
channels and the calculated power is 
<2% RTP while operating at Ž 25% RTP.  

(continued)
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RPS Instrumentation 
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.1.1.9 Perform CHANNEL FUNCTIONAL TEST. 92 days 

SR 3.3.1.1.10 ------------------- NOTE-----------------
Radiation detectors are excluded.  

Perform CHANNEL CALIBRATION. 92 days 

SR 3.3.1.1.11 -------------------NOTES----------------
1. For Function 2.a, not required to be 

performed when entering MODE 2 from 
MODE 1 until 12 hours after entering 
MODE 2.  

2. For Functions 2.b and 2.f, the 
CHANNEL FUNCTIONAL TEST includes the 
recirculation flow input processing, 
excluding the flow transmitters.  

Perform CHANNEL FUNCTIONAL TEST. 184 days 

SR 3.3.1.1.12 -------------------NOTES--
1. Neutron detectors are excluded.  

2. For Function 1, not required to be 
performed when entering MODE 2 from 
MODE 1 until 12 hours after entering 
MODE 2.  

3. For Functions 2.b and 2.f, the 
recirculation flow transmitters that 
feed the APRMs are included.  

Perform CHANNEL CALIBRATION. 24 months

(continued)
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RPS Instrumentation 
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.1.1.13 Verify Turbine Stop Valve-Closure and 24 months 
Turbine Control Valve Fast Closure, Trip 
Oil Pressure-Low Functions are not 
bypassed when THERMAL POWER is > 30% RTP.  

SR 3.3.1.1.14 Perform CHANNEL FUNCTIONAL TEST. 24 months 

SR 3.3.1.1.15 Perform CHANNEL CALIBRATION. 24 months 

SR 3.3.1.1.16 Calibrate each radiation detector. 24 months 

SR 3.3.1.1.17 Perform LOGIC SYSTEM FUNCTIONAL TEST. 24 months 

SR 3.3.1.1.18 Verify the RPS RESPONSE TIME is within 24 months 
limits.  

SR 3.3.1.1.19 Verify OPRM is not bypassed when APRM 24 months 
Simulated Thermal Power is Ž30% and 
recirculation drive flow is <60%.
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RPS Instrumentation 
3.3.1.1

Table 3.3.1.1-1 (page 1 of 3) 
Reactor Protection System Instrumentation

APPLICABLE CONDITIONS 
MODES OR REQUIRED REFERENCED 

OTHER CHANNELS FROM 

SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE 
FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE

1. Wide Range Neutron 
Monitors

a. Period-Short 3

3 

3 

3

G SR 
SR 
SR 
SR 
SR 

H SR 
SR 
SR 
SR 
SR 

G SR 
SR

H SR 3.3.1.1.6 
SR 3.3.1.1.17

2. Average Power Range 
Monitors 

a. Neutron Flux-High 
(Setdown) 

b. Simulated Thermal 
Power-High 

c. Neutron Flux-High 

d. Inop 

e. 2-Out-Of-4 Voter 

f. OPRM Upscale

2 

1,2 

1.2 

>25% RTP

3(c) 

3(c) 

3 (c) 

3 (c) 

2

G SR 
SR 
SR 
SR 

F SR 
SR 

SR 
SR 
SR 

F SR 
SR 
SR 
SR 
SR 

G SR 

G SR 
SR 
SR 
SR

3 (c) SR 
SR 
SR 
SR 
SR

3.3.1.1.1 
3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.12 

3.3.1.1.1 
3.3.1.1.2 

3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.12 

3.3.1.1.1 
3.3.1.1.2 
3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.12 

3.3.1.1.11 

3.3.1.1.1 
3.3.1.1.11 
3.3.1.1.17 
3.3.1.1.18 

3.3.1.1.1 
3.3.1.1.8 
3.3.1.1.11 
3.3.1.1.12 
3.3.1.1.19

< 15.0% RTP 

-< 0.66 W 
+ 64.9% RTP(b) 

and !< 118.0% 
RTP 

< 119.7% RTP 

NA 

NA 

NA (d)

C(continued)

With any control rod withdrawn from a core cell containing one or more fuel assemblies.  

0.66 (W - AW) + 64.9% RTP when reset for single loop operation per LCO 3.4.1, "Recirculation Loops 
Operating." 

Each APRM channel provides inputs to both trip systems.  

See COLR for OPRM period based detection algorithm (PBDA) setpoint limits.

Amendment No. xxx

b. Inop

5(a) 

2 

5(a)

3.3.1.1.1 
3.3.1.1.5 
3.3.1.1.12 
3.3.1.1.17 
3.3.1.1.18 

3.3.1.1.1 
3.3.1.1.6 
3.3.1.1.12 
3.3.1.1.17 
3.3.1.1.18 

3.3.1.1.5 
3.3.1.1.17

> 13 seconds 

> 13 seconds 

NA 

NA

(a) 

(b) 

(c) 

(d)
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Recirculation Loops Operating 
3.4.1 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.1 Recirculation Loops Operating 

LCO 3.4.1 Two recirculation loops with matched flows shall be in 

operation.  

OR 

One recirculation loop shall be in operation with the 
following limits applied when the associated LCO is 
applicable: 

a. LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)," single loop operation limits specified in the 
COLR; 

b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," single 
loop operation limits specified in the COLR; and 

c. LCO 3.3.1.1, "Reactor Protection System (RPS) 
Instrumentation," Function 2.b (Average Power Range 
Monitors Simulated Thermal Power-High), Allowable Value 
of Table 3.3.1.1-1 is reset for single loop operation.  

NOTE--------------------------
Required limit modifications for single recirculation loop 
operation may be delayed for up to 12 hours after transition 
from two recirculation loop operation to single 
recirculation loop operation.  

APPLICABILITY: MODES 1 and 2.
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Recirculation Loops Operating 
3.4.1 

THIS PAGE LEFT BLANK INTENTIONALLY 

(The contents of this page have been deleted)
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Recirculation Loops Operating 
3.4.1

I ACTIONS
I

Amendment No. xxx

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Requirements of the A.1 Satisfy the 24 hours 
LCO not met. requirements of the 

LCO.  

B. Required Action and B.1 Be in MODE 3. 12 hours 
associated Completion 
Time of Condition A 
not met.  

OR 

No recirculation loops 
in operation.
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Recirculation Loops Operating 
3.4.1

SURVEILLANCE REQUIREMENTS

SURVEI LLANCE

SR 3.4.1.1 --------------------- NOTE-
Not required to be performed until 24 hours 
after both recirculation loops are in 
operation.  

Verify recirculation loop jet pump flow 
mismatch with both recirculation loops in 
operation is: 

a. • 10.25 X 10' lbm/hr when operating at 
< 71.75 X 106 lbm/hr; and 

b. < 5.125 X 106 lbm/hr when operating at 
>71.75 X 106 lbm/hr.

Amendment No. xxx

FREQUENCY

24 hours

-I-
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Recirculation Loops Operating 
3.4.1 

THIS PAGE LEFT BLANK INTENTIONALLY 

(The contents of this page have been deleted)
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RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE 1.b. Wide Range Neutron Monitor-lnop (continued) 
SAFETY ANALYSES, 
LCO, and Six channels of the Wide Range Neutron Monitor-lnop 
APPLICABILITY Function, with three channels in each trip system, are 

required to be OPERABLE to ensure that no single instrument 
failure will preclude a scram from this Function on a valid 
signal. Since this Function is not assumed in the safety 
analysis, there is no Allowable Value for this Function.  

This Function is required to be OPERABLE when the Wide Range 
Neutron Monitor Period-Short Function is required.  

Average Power Range Monitor (APRM) 

The APRM channels provide the primary indication of neutron 
flux within the core and respond almost instantaneously to 
neutron flux increases. The APRM channels receive input 
signals from the local power range monitors (LPRMs) within 
the reactor core to provide an indication of the power 
distribution and local power changes. The APRM channels 
average these LPRM signals to provide a continuous 
indication of average reactor power from a few percent to 
greater than RTP. Each APRM also includes an Oscillation 
Power Range Monitor (OPRM) Upscale Function which monitors 
small groups of LPRM signals to detect thermal-hydraulic 
instabilities.  

The APRM System is divided into four APRM channels and four 
2-out-of-4 voter channels. Each APRM channel provides 
inputs to each of the four voter channels. The four voter 
channels are divided into two groups of two each, with each 
group of two providing inputs to one RPS trip system. The 
system is designed to allow one APRM channel, but no voter 
channels, to be bypassed. A trip from any one unbypassed 
APRM will result in a "half-trip" in all four of the voter 
channels, but no trip inputs to either RPS trip system.  
APRM trip Functions 2.a, 2.b, 2.c, and 2.d are voted 
independently from OPRM Upscale Function 2.f. Therefore, 
any Function 2.a, 2.b, 2.c, or 2.d trip from any two 
unby passed APRM channels will result in a full trip in each 
of the four voter channels, which in turn results in two 
trip inputs into each RPS trip system logic channel (Al, A2, 
B1, and B2), thus resulting in a full scram signal.  
Similarly, a Function 2.f trip from any two unbypassed APRM 
channels will result in a ful trip from each of the four 
voter channels. Three of the four APRM channels and all 
four of the voter channels are required to be OPERABLE to 
ensure that no single failure will preclude a scram on a 
valid signal. In addition, to provide adequate coverage of 
the entire core, consistent with the design bases for the 
APRM Functions 2.a, 2.b, and 2.c, at least 20 LPRM inputs, 
with at least three LPRM inputs from each of the four axial 
levels at which the LPRMs are located, must be operable for 
each APRM channel, and the number of LPRM inputs that have 
become inoperable (and bypassed) since the last APRM 
calibration (SR 3.3.1.1.2) must be less than ten for each 
APRM channel. For the OPRM Upscale, Function 2.f, LPRMs are 
assigned to "cells" of 3 or 4 detectors. A minimum of 25 
cells, each with a minimum of 2 LPRMs, must be OPERABLE for 
the OPRM Upscale Function 2.f to be OPERABLE.  

(crnnti nijpd '
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RPS Instrumentation 
B 3.3.1.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

2.a. Average Power Range Monitor Neutron Flux-High 
(Setdown) (continued) 

For operation at low power (i.e., MODE 2), the Average Power 
Range Monitor Neutron Flux-High (Setdown) Function is 
capable of generating a trip signal that prevents fuel 
damage resulting from abnormal operating transients in this 
power range. For most operation at low power levels, the 
Average Power Range Monitor Neutron Flux-High (Setdown) 
Function will provide a secondary scram to the Wide Range 
Neutron Monitor Period-Short Function because of the 
relative setpoints. At higher power levels, it is possible 
that the Average Power Range Monitor Neutron Flux-High 
(Setdown) Function will provide the primary trip signal for 
a corewide increase in power.  

No specific safety analyses take direct credit for the 
Average Power Range Monitor Neutron Flux-High (Setdown) 
Function. However, this Function indirectly ensures that 
before the reactor mode switch is placed in the run 
position, reactor power does not exceed 25% RTP (SL 2.1.1.1) 
when operating at low reactor pressure and low core flow.  
Therefore, it indirectly prevents fuel damage during 
significant reactivity increases with THERMAL POWER 
< 25% RTP.  

The Allowable Value is based on preventing significant 
increases in power when THERMAL POWER is < 25% RTP.  

The Average Power Range Monitor Neutron Flux-High (Setdown) 
Function must be OPERABLE during MODE 2 when control rods 
may be withdrawn since the potential for criticality exists.  
In MODE 1, the Average Power Range Monitor Neutron Flux-High 
Function provides protection against reactivity transients 
and the RWM and rod block monitor protect against control 
rod withdrawal error events.  

2.b. Average Power Range Monitor Simulated Thermal 
Power-High

The Average Power Range Monitor Simulated Thermal Power-High 
Function monitors average neutron flux to approximate the 
THERMAL POWER being transferred to the reactor coolant. The 
APRM neutron flux is electronically filtered with a time 
constant representative of the fuel heat transfer dynamics 
to generate a signal proportional to the THERMAL POWER in 
the reactor. The trip level is varied as a function of 
recirculation drive flow (i.e., at lower core flows, the 
setpoint is reduced proportional to the reduction in power 
experienced as core flow is reduced with a fixed control rod 
attern) but is clamped at an upper limit that is always 
ower than the Average Power Range Monitor Neutron Flux-High 

Function Allowable Value. A note is included, applicable 
when the plant is in single recirculation loop operation per 
LCO 3.4.1, which requires the flow value, used in the 
Allowable Value equation, be reduced by AW. The value of AW 

(continued)
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RPS Instrumentation 
B 3.3.1.1

BASES 

APPLICABLE 2.b. Average Power Range Monitor Simulated Thermal 
SAFETY ANALYSES, Power-High (continued) 
LCO, and 
APPLICABILITY is established to conservatively bound the inaccuracy created 

in the core flow/drive flow correlation due to back flow in 
the jet pumps associated with the inactive recirculation 
loop. The allowable value thus maintains thermal margins 
essentially unchanged from those for two loop operation. The 
value of AW is plant specific and is defined in plant 
procedures. The allowable value equation for single loop 
operation is only valid for flows down to W = AW; the 
allowable value does not go below 64.9% RTP. This is 
acceptable because back flow in the inactive recirculation 
loop is only evident with drive flows of approximately 35% or 
greater (Reference 19).  

The Average Power Range Monitor Simulated Thermal Power-High 
Function is not specifically credited in the safety analysis 
but is intended to provide an additional margin of 
protection from transient induced fuel damage during 
operation where recirculation flow is reduced to below the 
minimum required for rated power operation. The Average 
Power Range Monitor Simulated Thermal Power-High Function 
provides protection against transients where THERMAL POWER 
increases slowly (such as the loss of feedwater heating 
event) and protects the fuel cladding integrity by ensuring 
that the MCPR SL is not exceeded. During these events, the 
THERMAL POWER increase does not significantly lag the 
neutron flux scram. For rapid neutron flux increase events, 
the THERMAL POWER lags the neutron flux and the Average 
Power Range Monitor Neutron Flux-High Function will provide 
a scram signal before the Average Power Range Monitor 
Simulated Thermal Power-High Function setpoint is exceeded.  

Each APRM channel uses one total drive flow signal 
representative of total core flow. The total drive flow 
signal is generated by the flow processing logic, part of 
the APRM channel, by summing up the flow calculated from two 
flow transmitter signal inputs, one from each of the two 
recirculation loop flows. The flow processing logic 
OPERABILITY is part of the APRM channel OPERABILITY 
requirements for this Function. The APRM flow processing 
logic is considered inoperable whenever it cannot deliver a 
flow signal less than or equal to actual Recirculation flow 
conditions for all steady state and transient reactor 
conditions while in Mode 1. Reduced or Downscale flow 
conditions due to planned maintenance or testing activities 
during derated plant conditions (i.e. end of cycle coast 
down) will result in conservative setpoints for the APRM 
Simulated Thermal Power-High function, thus maintaining that 
function operable.  

(continued)
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RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE 2.d. Average Power Range Monitor-lnop 
SAFETY ANALYSES, 
LCO, and Three of the four APRM channels are required to be OPERABLE 
APPLICABILITY for each of the APRM Functions. This Function (Inop) 

(continued) provides assurance that the minimum number of APRM channels 
are OPERABLE.  

For any APRM channel, any time its mode switch is not in the 
"Operate" position, an APRM module required to issue a trip 
is unplugged, or the automatic self-test system detects a 
critical fault with the APRM channel, an Inop trip is sent 
to all four voter channels. Inop trips from two or more 
unby passed APRM channels result in a trip output from each 
of the four voter channels to it's associated trip system.  
This Function was not specifically credited in the accident 
analysis, but it is retained for the overall redundancy and 
diversity of the RPS as required by the NRC approved 
licensing basis.  

There is no Allowable Value for this Function.  

This Function is required to be OPERABLE in the MODES where 
the APRM Functions are required.  

2.e. 2-Out-Of-4 Voter 

The 2-Out-Of-4 Voter Function provides the interface between 
the APRM Functions, including the OPRM Upscale Function, and 
the final RPS trip system logic. As such, it is required to 
be OPERABLE in the MODES where the APRM Functions are 
required and is necessary to support the safety analysis 
applicable to each of those Functions. Therefore, the 2
Out-Of-4 Voter Function needs to be OPERABLE in MODES 1 and 
2.  

All four voter channels are required to be OPERABLE. Each 
voter channel includes self-diagnostic functions. If any 
voter channel detects a critical fault in its own 
processing, a trip is issued from that voter channel to the 
associated trip system.  

The Two-Out-Of-Four Logic Module includes 2-Out-Of-4 Voter 
hardware and the APRM Interface hardware. The 2-Out-Of-4 
Voter Function 2.e votes APRM Functions 2.a, 2.b, 2.c, and 
2.d independently of Function 2.f. This voting is 
accomplished by the 2-Out-Of-4 Voter hardware in the 
Two-Out-Of-Four Logic Module. The voter includes separate 
outputs to RPS for the two independently voted sets of 
Functions, each of which is redundant (four total outputs).  
The analysis in Reference 12 took credit for this 
redundancy in the justification of the 12-hour Completion 
Time for Condition A., so the voter Function 2.e must be 
declared inoperable if any of its functionality is 
inoperable. The voter Function 2.e does not need to be 
declared inoperable due to any failure affecting only the 
APRM Interface hardware portion of the Two-Out-Of-Four 
Logic Module.  

There is no Allowable Value for this Function.  
(continued) 
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RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE P.,./ . d...• .. ].]. ..... ower Range M.-io£r .....I( BR. _1•.. psc a l e 
SAFETY ANALYSES, 
LCO, and The OPRM Upscale Function provides compliance with 10 CFR 
APPLICABILITY 50, Appendix A, General Design Criteria (GDC) 10 and 12, 

(continued) thereby providing protection from exceeding the fuel MCPR 
safety limit (SL) due to anticipated thermal-hydraulic 
power oscillations.  

References 14, 15 and 16 describe three algorithms for 
detecting thermal-hydraulic instability related neutron flux 
oscillations: the period based detection algorithm, the 
amplitude based algorithm, and the growth rate algorithm.  
All three are implemented in the OPRM Upscale Function, but 
the safety analysis takes credit only for the period based 
detection algorithm. The remaining algorithms provide 
defense in depth and additional protection against 
unanticipated oscillations. OPRM Upscale Function 
OPERABILITY for Technical Specification purposes is based 
only on the period based detection algorithm.  

The OPRM Upscale Function receives input signals from the 
local power range monitors (LPRMs) within the reactor 
core, which are combined into "cells" for evaluation by 
the OPRM algorithms. Each channel is capable of detecting 
thermal-hydraulic instabilities, by detecting the related 
neutron flux oscillations, and issuing a trip signal 
before the MCPR SL is exceeded. Three of the four 
channels are required to be OPERABLE.  

The OPRM Upscale trip is automatically enabled (bypass 
removed) when THERMAL POWER is Ž 30% RTP, as indicated by 
the APRM Simulated Thermal Power, and reactor core flow is 
< 60% of rated flow, as indicated by APRM measured 
recirculation drive flow. This is the operating region 
where actual thermal-hydraulic instability and related 
neutron flux oscillations may occur (Reference 18). These 
setpoints, which are sometimes referred to as the 
"auto-bypass" setpoints, establish the boundaries of the 
OPRM Upscale trip enabled region. The APRM Simulated 
Thermal Power auto-enable setpoint has 1% deadband while 
the drive flow setpoint has a 2% deadband. The deadband for 
these setpoints is established so that it increases the 
enabled region.  

The OPRM Upscale Function is required to be OPERABLE when the 
plant is at Ž 25% RTP. The 25% RTP level is selected to 
provide margin in the unlikely event that a reactor power 
increase transient occurring while the plant is operating 
below 30% RTP causes a power increase to or 

(continued)
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RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE 2.f. Oscillation Power Range Monitor (OPRM) 
SAFETY ANALYSES, Upscale (continued) 
LCO, and 
APPLICABILITY beyond the 30% APRM Simulated Thermal Power OPRM Upscale 

(continued) trip auto-enable setpoint without operator action. This 
OPERABILITY requirement assures that the OPRM Upscale trip 
auto-enable function will be OPERABLE when required.  

An OPRM Upscale trip is issued from an APRM channel when 
the period based detection algorithm in that channel 
detects oscillatory changes in the neutron flux, indicated 
by the combined signals of the LPRM detectors in a cell, 
with period confirmations and relative cell amplitude 
exceeding specified setpoints. One or more cells in a 
channel exceeding the trip conditions will result in a 
channel trip. An OPRM Upscale trip is also issued from the 
channel if either the growth rate or amplitude based 
algorithms detect oscillatory changes in the neutron flux 
for one or more cells in that channel.  

There are four "sets" of OPRM related setpoints or 
adjustment parameters: a) OPRM trip auto-enable setpoints 
for STP (30%) and drive flow (60%); b) period based 
detection algorithm (PBDA) confirmation count and 
amplitude setpoints; c) period based detection algorithm 
tuning parameters; and d) growth rate algorithm (GRA) and 
amplitude based algorithm (ABA) setpoints.  

The first set, the OPRM auto-enable region setpoints, as 
discussed in the SR 3.3.1.1.19 Bases, are treated as nominal 
setpoints with no additional margins added. The settings, 
30%o APRM Simulated Thermal Power and 60% drive flow, are 
defined (limit values) in and confirmed by SR 3.3.1.1.19. The 
second set, the OPRM PBDA trip setpoints, are established in 
accordance with methodologies defined in Reference 16, and 
are documented in the COLR. There are no allowable values for 
these setpoints. The third set, the OPRM PBDA "tuning" 
parameters, are established or adjusted in accordance with 
and controlled by PBAPS procedures. The fourth set, the GRA 
and ABA setpoints, in accordance with References 14 and 15, 
are established as nominal values only, and controlled by 
PBAPS procedures.  

(continued)
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RPS Instrumentation 
B 3.3.1.1 

BASES 

ACTIONS A.1 and A.2 (continued) 

Function's inoperable channel is in one trip system and the 
Function still maintains RPS trip capability (refer to 
Required Actions B.1, B.2, and C.1 Bases). If the 
inoperable channel cannot be restored to OPERABLE status 
within the allowable out of service time, the channel or the 
associated trip system must be placed in the tripped 
condition per Required Actions A.1 and A.2. Placing the 
inoperable channel in trip (or the associated trip system in 
trip) would conservatively compensate for the inoperability, 
restore capability to accommodate a single failure, and 
allow operation to continue. Alternatively, if it is not 
desired to place the channel (or trip system) in trip (e.g., 
as in the case where placing the inoperable channel in trip 
would result in a full scram), Condition D must be entered 
and its Required Action taken.  

As noted, Action A.2 is not applicable for APRM Functions 
2.a, 2.b, 2.c, 2.d, or 2.f. Inoperability of one required 
APRM channel affects both trip systems. For that condition, 
Required Action A.1 must be satisfied, and is the only 
action (other than restoring operability) that will restore 
capability to accommodate a single failure. Inoperability 
of more than one required APRM channel of the same trip 
function results in loss of trip capability and entry into 
Condition C, as well as entery into Condition A for each 
channel.  

B.1 and B.2 

Condition B exists when, for any one or more Functions, at 
least one required channel is inoperable in each trip 
system. In this condition, provided at least one channel 
per trip system is OPERABLE, the RPS still maintains trip 
capability for that Function, but cannot accommodate a 
single failure in either trip system.  

Required Actions B.1 and B.2 limit the time the RPS scram 
logic, for any Function, would not accommodate single 
failure in both trip systems (e.g., one-out-of-one and 
one-out-of-one arrangement for a typical four channel 
Function). The reduced reliability of this logic 
arrangement was not evaluated in References 9, 12 or 13 for 
the 12 hour Completion Time. Within the 6 hour allowance, 
the associated Function will have all required channels 
OPERABLE or in trip (or any combination) in one trip system.  

(continued)
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RPS Instrumentation 
B 3.3.1.1 

BASES 

ACTIONS B.1 and B.2 (continued) 

Completing one of these Required Actions restores RPS to a 
reliability level equivalent to that evaluated in 
References 9, 12 or 13, which justified a 12 hour allowable 
out of service time as presented in Condition A. The trip 
system in the more degraded state should be placed in trip 
or, alternatively, all the inoperable channels in that trip 
system should be placed in trip (e.g., a trip system with 
two inoperable channels could be in a more degraded state 
than a trip system with four inoperable channels if the two 
inoperable channels are in the same Function while the four 
inoperable channels are all in different Functions). The 
decision of which trip system is in the more degraded state 
should be based on prudent judgment and take into account 
current plant conditions (i.e., what MODE the plant is in).  
If this action would result in a scram or RPT, it is 
permissible to place the other trip system or its inoperable 
channels in trip.  

The 6 hour Completion Time is judged acceptable based on the 
remaining capability to trip, the diversity of the sensors 
available to provide the trip signals, the low probability 
of extensive numbers of inoperabilities affecting all 
diverse Functions, and the low probability of an event 
requiring the initiation of a scram.  

Alternately, if it is not desired to place the inoperable 
channels (or one trip system) in trip (e.g., as in the case 
where placing the inoperable channel or associated trip 
system in trip would result in a scram, Condition D must be 
entered and its Required Action taken.  

As noted, Condition B is not applicable for APRM Functions 
2.a, 2.b, 2.c, 2.d, or 2.f. Inoperability of an APRM 
channel affects both trip systems and is not associated with 
a specific trip system as are the APRM 2-Out-Of-4 voter and 
other non-APRM channels for which Condition B applies. For 
an inoperable APRM channel, Required Action A.1 must be 
satisfied, and is the only action (other than restoring 
operability) that will restore capability to accommodate a 
single failure. Inoperability of a Function in more than 
one required APRM channel results in loss of trip capability 
for that Function and entry into Condition C, as well as 
entry into Condition A for each channel. Because Condition 
A and C provide Required Actions that are appropriate for 
the inoperability of APRM Functions 2.a, 2.b, 2.c, 2.d, or 
2.f, and these functions are not associated with specific 
trip systems as are the APRM 2-Out-Of-4 voter and other non
APRM channels, Condition B does not apply.  

(continued)
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RPS Instrumentation 
B 3.3.1.1 

BASES 

I ACTIONS E.1, F.1. G.1, and J.1 
(continued) 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
specified condition from full power conditions in an orderly 
manner and without challenging plant systems. In addition, 
the Completion Time of Required Actions E.1 and J.1 are 
consistent with the Completion Time provided in LCO 3.2.2, 
"MINIMUM CRITICAL POWER RATIO (MCPR)." 

H.1 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. This is done by immediately initiating 
action to fully insert all insertable control rods in core 
cells containing one or more fuel assemblies. Control rods 
in core cells containing no fuel assemblies do not affect 
the reactivity of the core and are, therefore, not required 
to be inserted. Action must continue until all insertable 
control rods in core cells containing one or more fuel 
assemblies are fully inserted.  

I.1 

If OPRM Upscale trip capability is not maintained, Condition 
I exists. References 12 and 13 justified use of alternate 
methods to detect and suppress oscillations for a limited 
period of time. The alternate methods are procedurally 
establ ished consistent with the guidelines identified in 
Reference 17 requiring manual operator action to scram the 
plant if certain predefined events occur. The 12-hour allowed 
Completion Time for Required Action 1.1 is based on 
engineering judgment to allow orderly transition to the 
alternate methods while limiting the period of time during 
which no automatic or alternate detect and suppress trip 
capability is formally in place. Based on the small 
probability of an instability event occurring at all, the 12 
hours is judged to be reasonable.  

(continued)
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ACTIONS 1.2 
(continued) 

The alternate method to detect and suppress oscillations 
implemented in accordance with 1.1 was evaluated (References 
12 and 13) based on use up to 120 days only. The evaluation, 
based on engineering judgment, concluded that the likelihood 
of an instability event that could not be adequately handled 

by the alternate methods during this 120-day period was 
negligibly small. The 120-day period is intended to be an 
outside limit to allow for the case where design changes or 

extensive analysis might be required to understand or correct 
some unanticipated characteristic of the instability 
detection algorithms or equipment. This action is not 
intended and was not evaluated as a routine alternative to 

returning failed or inoperable equipment to OPERABLE status.  
Correction of routine equipment failure or inoperability is 

expected to normally be accomplished within the completion 
times allowed for Actions for Condition A.  

A note is provided to indicate that LCO 3.0.4 is not 
applicable. The intent of that note is to allow plant 
start-up while within the 120-day completion time for action 
1.2. The primary purpose of this exclusion is to allow an 
orderly completion of design and verification activities, in 
the event of a required design change, without undue impact 
on plant operation.  

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each RPS 

REQUIREMENTS instrumentation Function are located in the SRs column of 
Table 3.3.1.1-1.  

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours, provided the associated Function maintains RPS trip 
capability. Upon completion of the Surveillance, or 
expiration of the 6 hour allowance, the channel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This Note is based on 
the reliability analysis (Refs. 9, 12 & 13) assumption of 
the average time required to perform channel Surveillance.  
That analysis demonstrated that the 6 hour testing allowance 
does not significantly reduce the probability that the RPS 
will trip when necessary.  

(continued)
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SURVEILLANCE SR 3.3.1.1.9 and SR 3.3.1.1.14 (continued) 
REQUIREMENTS 

In addition, Function 5 and 7 instruments are not accessible 
while the unit is operating at power due to high radiation 
and the installed indication instrumentation does not 
provide accurate indication of the trip setting. For the 
Function 9 channels, verification that the trip settings are 
less than or equal to the specified Allowable Value during 
the CHANNEL FUNCTIONAL TEST is not required since the 
instruments are not accessible while the unit is operating 
at power due to high radiation and the installed indication 
instrumentation does not provided accurate indication of the 
trip setting. Waiver of these verifications for the above 
functions is considered acceptable since the magnitude of 
drift assumed in the setpoint calculation is based on a 24 
month calibration interval. The 92 day Frequency of 
SR 3.3.1.1.9 is based on the reliability analysis of 
Reference 9.  

The 24 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 that these components will 
pass the Surveillance when performed at the 24 month 
Frequency.  

SR 3.3.1.1.10, SR 3.3.1.1.12, SR 3.3.1.1.15, 
and SR 3.3.1.1.16 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies that the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the current plant specific 
setpoint methodology.  

As noted for SR 3.3.1.1.10, radiation detectors are excluded 
from CHANNEL CALIBRATION due to ALARA reasons (when the plant 
is operating, the radiation detectors are generally in a high 
radiation area; the steam tunnel). This exclusion is 
acceptable because the radiation detectors are passive 
devices, with minimal drift. To complete the radiation 
CHANNEL CALIBRATION, SR 3.3.1.1.16 requires that the 
radiation detectors be calibrated on a once per 24 months 
Frequency.  

The once per 92 days Frequency of SR 3.3.1.1.10 is 
conservative with respect to the magnitude of equipment drift 
assumed in the setpoint analysis. The Frequency of SR 
3.3.1.1.16 is based upon the assumption of a 24-month 
calibration interval used in the determination of the 
equipment drift in the setpoint analysis.  

As noted for SR 3.3.1.1.12, neutron detectors are excluded 
from CHANNEL CALIBRATION because they are passive devices, 
with minimal drift, and because of the difficulty of 
simulating a meaningful signal. Changes in 

(continued)
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SURVEILLANCE SR 3.3.1.1.10, SR 3.3.1.1.12, SR 3.3.1.1.15, 
REQUIREMENTS and SR 3.3.1.1.16 (continued) 

neutron detector sensitivity are compensated for by 
performing the 7 day calorimetric calibration (SR 3.3.1.1.2) 
and the 1000 MWD/T LPRM calibration against the TIPs 
(SR 3.3.1.1.8).  

A second note is provided for SR 3.3.1.1.12 that allows the 
WRNM SR to be performed within 12 hours of entering MODE 2 
from MODE 1. Testing of the MODE 2 WRNM Functions cannot be 
performed in MODE 1 without utilizing jumpers, lifted leads 
or movable links. This Note allows entry into MODE 2 from 
MODE 1, if the 24 month Frequency is not met per SR 3.0.2.  
Twelve hours is based on operating experience and in 
consideration of providing a reasonable time in which to 
complete the SR.  

A third note is provided for SR 3.3.1.1.12 that includes in 
the SR the recirculation flow (drive flow) transmitters, 
which supply the flow signal to the APRMs. The APRM Simulated 
Thermal Power-High Function (Function 2.b) and the OPRM 
Upscale Function (Function 2.f), both require a valid drive 
flow signal. The APRM Simulated Thermal Power-High Function 
uses drive flow to vary the trip setpoint. The OPRM Upscale 
Function uses drive flow to automatically enable or bypass 
the OPRM Upscale trip output to RPS. A CHANNEL CALIBRATION of 
the APRM drive flow signal requires both calibrating the 
drive flow transmitters and establishing a valid drive flow / 
core flow relationship. The drive flow /core flow 
relationship is established once per refuel cycle, while 
operating at or near rated power and flow conditions. This 
method of correlating core flow and drive flow is consistent 
with GE recommendations. Changes throughout the cycle in the 
drive flow / core flow relationship due to the changing 
thermal hydraulic operating conditions of the core are 
accounted for in the margins included in the bases or 
analyses used to establish the setpoints for the APRM 
Simulated Thermal Power-High Function and the OPRM Upscale 
Function.  

The Frequencies of SR 3.3.1.1.12 and SR 3.3.1.1.15 are based 
upon the assumption of a 24-month calibration interval used 
in the determination of the equipment drift in the setpoint 
analysis.  

SR 3.3.1.1.11 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 

(rontinujpd)
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SURVEILLANCE SR 3.3.1.1.11 (continued) 
REQUIREMENTS 

intended function. For the APRM Functions, this test 
supplements the automatic self-test functions that operate 
continuously in the APRM and voter channels. The APRM 
CHANNEL FUNCTIONAL TEST covers the APRM channels (including 
recirculation flow processing - applicable to Function 2.b 
and the auto-enable portion of Function 2.f only), the 2
Out-Of 4 voter channels, and the interface connections into 
the RPS trip systems from the voter channels. Any setpoint 
adjustment shall be consistent with the assumptions of the 
current plant specific setpoint methodology. The 184 day 
Frequency of SR 3.3.1.1.11 is based on the reliability 
analyses of References 12 and 13. (NOTE: The actual voting 
logic of the 2-Out-Of-4 Voter Function is tested as part of 
SR 3.3.1.1.17. The actual auto-enable setpoints for the 
OPRM Upscale trip are confirmed by SR 3.3.1.1.19.) 

A Note is provided for Function 2.a that requires this SR to 
be performed within 12 hours of entering MODE 2 from MODE 1.  
Testing of the MODE 2 APRM Function cannot be performed in 
MODE 1 without utilizing jumpers or lifted leads. This Note 
allows entry into MODE 2 from MODE 1 if the associated 
Frequency is not met per SR 3.0.2.  

A second Note is provided for Function 2.b that clarifies 
that the CHANNEL FUNCTIONAL TEST for Function 2.b includes 
testing of the recirculation flow processing electronics, 
excluding the flow transmitters.  

SR 3.3.1.1.13 

This SR ensures that scrams initiated from the Turbine Stop 
Valve-Closure and Turbine Control Valve Fast Closure, Trip 
Oil Pressure-Low Functions will not be inadvertently 
bypassed when THERMAL POWER is > 30% RTP. This involves 
calibration of the bypass channels. Adequate margins for 
the instrument setpoint methodologies are incorporated into 
the Allowable Value (• 29.4% RTP which is equivalent to 

< 138.4 psig as measured from turbine first stage pressure) 
and the actual setpoint. Because main turbine bypass flow 
can affect this setpoint nonconservatively (THERMAL POWER is 
derived from turbine first stage pressure), the main turbine 
bypass valves must remain closed during the calibration at 
THERMAL POWER Ž 30% RTP to ensure that the calibration is 
valid.  

If any bypass channel's setpoint is nonconservative (i.e., 
the Functions are bypassed at > 30% RTP, either due to open 

main turbine bypass valve(s) or other reasons), then the 
(continued)
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SURVEILLANCE SR 3.3.1.1.13 (continued) 
REQUIREMENTS 

affected Turbine Stop Valve-Closure and Turbine Control 
Valve Fast Closure, Trip Oil Pressure-Low Functions are 
considered inoperable. Alternatively, the bypass channel 
can be placed in the conservative condition (nonbypass). If 
placed in the nonbypass condition, this SR is met and the 
channel is considered OPERABLE.  

The Frequency of 24 months is based on engineering judgment 

and reliability of the components.  

SR 3.3.1.1.17 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a specific 
channel. The functional testing of control rods 
(LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8), 
overlaps this Surveillance to provide complete testing of 
the assumed safety function.  

The 24 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 that these components will 
pass the Surveillance when performed at the 24 month 
Frequency.  

The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2.e 
simulates APRM and OPRM trip conditions at the 2-Out-Of-4 
voter channel inputs to check all combinations of two 
tripped inputs to the 2-Out-Of-4 logic in the voter channels 
and APRM related redundant RPS relays.  

SR 3.3.1.1.18 

This SR ensures that the individual channel response times 
are maintained less than or equal to the original design 
value. The RPS RESPONSE TIME acceptance criterion is 
included in Reference 11.  

RPS RESPONSE TIME tests are conducted on a 24 month 
Frequency. The 24 month Frequency is consistent with the 
PBAPS refueling cycle and is based upon plant operating 
experience, which shows that random failures of 
instrumentation components causing serious response time 
degradation, but not channel failure, are infrequent 
occurrences.  

(continued)
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I SURVEILLANCE SR 3.3.1.1.19 
REQUI REM ENTS This surveillance involves confirming the OPRM Upscale trip 

auto-enable setpoints. The auto-enable setpoint values are 
considered to be nominal values as discussed in Reference 18.  
This surveillance ensures that the OPRM Upscale trip is 
enabled (not bypassed) for the correct values of APRM 
Simulated Thermal Power and recirculation drive flow. Other 
surveillances ensure that the APRM Simulated Thermal Power 
and recirculation drive flow properly correlate with THERMAL 
POWER (SR 3.3.1.1.2) and core flow (SR 3.3.1.1.12), 
respectively.  

If any auto-enable setpoint is nonconservative (i.e., the 
OPRM Upscale trip is bypassed when APRM Simulated Thermal 
Power Ž30% and recirculation drive flow < 60%), then the 
affected channel is considered inoperable for the OPRM 
Upscale Function. Alternatively, the OPRM Upscale trip 
auto-enable setpoint(s) may be adjusted to place the channel 
in a conservative condition (not bypassed). If the OPRM 
Upscale trip is placed in the not-bypassed condition, this SR 
is met and the channel is considered OPERABLE.  

The Frequency of 24 months is based on engineering judgment 
and reliability of the components.  

REFERENCES 1. UFSAR, Section 7.2.  

2. UFSAR, Chapter 14.  

3. NEDO-32368, "Nuclear Measurement Analysis and Control 
Wide Range Neutron Monitoring System Licensing Report 
for Peach Bottom Atomic Power Station, Units 2 and 3," 
November 1994.  

4. NEDC-32183P, "Power Rerate Safety Analysis Report for 
Peach Bottom 2 & 3," dated May 1993.  

5. UFSAR, Section 14.6.2.  

6. UFSAR, Section 14.5.4.  

7. UFSAR, Section 14.5.1.  

8. P. Check (NRC) letter to G. Lainas (NRC), "BWR Scram 
Discharge System Safety Evaluation," December 1, 1980.  

9. NEDO-30851-P-A , "Technical Specification Improvement 
Analyses for BWR Reactor Protection System," 
March 1988.  
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REFERENCES 10. MDE-87-0485-1, "Technical Specification Improvement 
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Bottom Atomic Power Station Units 2 and 3," October 
1987.  

11. UFSAR, Section 7.2.3.9.  

12. NEDC-32410P-A, "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC PRNM) 
Retrofit Plus Option III Stability Trip Function", 
October 1995.  

13. NEDC-32410P Supplement 1, "Nuclear Measurement 
Analysis and Control Power Range Neutron Monitor 
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17. Letter, L. A. England (BWROG) to M. J. Virgilio, "BWR 
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18. BWROG Letter 96113, K. P. Donovan (BWROG) to L. E.  
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19. NEDO-24229-1, "Peach Bottom Atomic Power Station Units 
2 and 3 Single-Loop Operation," May 1980.

Revision No. XXI PBAPS UNIT 3 B 3.3-36a



Recirculation Loops Operating 
B 3.4.1

BASES

APPLICABLE 
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(continued)

Plant specific LOCA and average power range monitor/rod 
block monitor Technical Specification/maximum extended load 
line limit analyses have been performed assuming only one 
operating recirculation loop. These analyses demonstrate 
that, in the event of a LOCA caused by a pipe break in the 
operating recirculation loop, the Emergency Core Cooling 
System response will provide adequate core cooling (Refs. 2, 
3, and 4).

The transient analyses of Chapter 14 of the UFSAR have also 
been performed for single recirculation loop operation 
(Ref. 5) and demonstrate sufficient flow coastdown 
characteristics to maintain fuel thermal margins during the 
abnormal operational transients analyzed provided the MCPR 
requirements are modified. During single recirculation loop 
operation, modification to the Reactor Protection System 
(RPS) average power range monitor (APRM) instrument 
setpoints is also required to account for the different 
relationships between recirculation drive flow and reactor 
core flow. The MCPR limits and APLHGR limits (power
dependent APLHGR multipliers, MAPFACP, and flow-dependent 
APLHGR multipliers, MAPFACf) for single loop operation are 
specified in the COLR. The APRM Simulated Thermal Power
High Allowable Value is in LCO 3.3.1.1, "Reactor Protection 
System (RPS) Instrumentation." 

(continued)
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APPLICABLE 
SAFETY ANALYSES 
(continued)

Recirculation loops operating satisfies Criterion 2 of the 
NRC Policy Statement.

LCO Two recirculation loops are normally required to be in 
operation with their flows matched within the limits 
specified in SR 3.4.1.1 to ensure that during a LOCA caused 
by a break of the piping of one recirculation loop the 

(continued)
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I LCO assumptions of the LOCA analysis are satisfied.  
Alternatively, with only one recirculation loop in 
operation, modifications to the required APLHGR limits 
(power- and flow-dependent APLHGR multipliers, MAPFACp and 
MAPFACf, respectively of LCO 3.2.1, "AVERAGE PLANAR LINEAR 
HEAT GENERATION RATE (APLHGR)"), MCPR limits (LCO 3.2.2, 
"MINIMUM CRITICAL POWER RATIO (MCPR)") and APRM Simulated 
Thermal Power-High Allowable Value (LCO 3.3.1.1) must be 
applied to allow continued operation consistent with the 
assumptions of Reference 5.  

The LCO is modified by a Note which allows up to 12 hours 
before having to put in effect the required modifications to 
required limits after a change in the reactor operating 
conditions from two recirculation loops operating to single 
recirculation loop operation. If the required limits are 
not in compliance with the applicable requirements at the 
end of this period, the associated equipment must be 
declared inoperable or the limits "not satisfied," and the 
ACTIONS required by nonconformance with the applicable 
specifications implemented. This time is provided due to 
the need to stabilize operation with one recirculation loop, 
including the procedural steps necessary to limit flow in 
the operating loop, and the complexity and detail required 
to fully implement and confirm the required limit 
modifications.  

APPLICABILITY In MODES 1 and 2, requirements for operation of the Reactor 
Coolant Recirculation System are necessary since there is 
considerable energy in the reactor core and the limiting 
design basis transients and accidents are assumed to occur.  

In MODES 3, 4, and 5, the consequences of an accident are 
reduced and the coastdown characteristics of the 
recirculation loops are not important.  

(continued)
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I ACTIONS 
(continued) 

A.1 

With the requirements of the LCO not met for reasons other 
than no recirculation loops in operation, the recirculation 
loops must be restored to operation with matched flows 
within 24 hours. A recirculation loop is considered not in 
operation when the pump in that loop is idle or when the 
mismatch between total jet pump flows of the two loops is 
greater than required limits. The loop with the lower flow 
must be considered not in operation. Should a LOCA occur 
with one recirculation loop not in operation, the core flow 
coastdown and resultant core response may not be bounded by 
the LOCA analyses. Therefore, only a limited time is 
allowed to restore the inoperable loop to operating status.  

Alternatively, if the single loop requirements of the LCO 
are applied to operating limits and RPS setpoints, operation 
with only one recirculation loop would satisfy the 
requirements of the LCO and the initial conditions of the 
accident sequence.  

The 24 hour Completion Time is based on the low probability 
of an accident occurring during this time period, on a 
reasonable time to complete the Required Action, and on 
frequent core monitoring by operators allowing abrupt 
changes in core flow conditions to be quickly detected.  

(continued)
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ACTIONS A.1 (continued) 

This Requjred..Action does not require tripping the 
recirculation pump in the lowest flow loop when the mismatch 
between total jet pump flows of the two loops is greater 
than the required limits. However, in cases where large 
flow mismatches occur, low flow or reverse flow can occur in 
the low flow loop jet pumps, causing vibration of the jet 
pumps. If zero or reverse flow is detected, the condition 
should be alleviated by changing pump speeds to re-establish 
forward flow or by tripping the pump.  

B.1 

With no recirculation loops in operation or the Required 
Actioh and associated Completion Time of Condition A not 
met, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to MODE 3 within 12 hours. In this condition, the 
recircu]ation loops are not required to be operating because 
of the'reduced severity of DBAs and minimal dependence on 
the recirculation loop coastdown characteristics. The 
allowed. Completion Time of 12 hours is reasonable, based on 
opera~ting experience, to reach MODE 3 from full power 
conditions in an orderly manner and without challenging 
plant systems.  

(continued)
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SURVEILLANCE SR 3.4.1.1 
REQUIREMENTS 

This SR ensures the recirculation loops are within the 
allowable limits for mismatch. At low core flow (i.e., 
< 71.75 X 106 Ibm/hr), the MCPR requirements provide larger 
margins to the fuel cladding integrity Safety Limit such 
that the potential adverse effect of early boiling 
transition during a LOCA is reduced. A larger flow mismatch 
can therefore be allowed when core flow is < 71.75 X 
106 lbm/hr. The recirculation loop jet pump flow, as used 
in this Surveillance, is the summation of the flows from all 
of the jet pumps associated with a single recirculation 
loop.  

The mismatch is measured in terms of core flow. (Rated core 
flow is 102.5 X 106 Ibm/hr. The first limit is based on 
mismatch • 10% of rated core flow when operating at < 70% of 
rated core flow. The second limit is based on mismatch • 5% 
of rated core flow when operating at Ž 70% of rated core 
flow.) If the flow mismatch exceeds the specified limits, 
the loop with the lower flow is considered not in operation.  
The SR is not required when both loops are not in operation 
since the mismatch limits are meaningless during single loop 
or natural circulation operation. The Surveillance must be 
performed within 24 hours after both loops are in operation.  
The 24 hour Frequency is consistent with the Surveillance 
Frequency for jet pump OPERABILITY verification and has been 
shown by operating experience to be adequate to detect off 
normal jet pump loop flows in a timely manner.  

(continued)
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REFERENCES 1. UFSAR, Section 14.6.3.  

2. NEDC-32163P, "PBAPS Units 2 and 3 SAFER/GESTR-LOCA 
Loss-of-Coolant Accident Analysis," January 1993.  

3. NEDC-32162P, "Maximum Extended Load Line Limit and 
ARTS Improvement Program Analyses for Peach Bottom 
Atomic Power Station Unit 2 and 3," Revision 1, 
February 1993.  

4. NEDC-32427P, "Peach Bottom Atomic Power Station Unit 3 
Cycle 10 ARTS Thermal Limits Analyses," December 1994.  

5. NEDO-24229-1, "PBAPS Units 2 and 3 Single-Loop 
Operation," May 1980.
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5.6 Reporting Requirements (continued) 

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: 

1. The Average Planar Linear Heat Generation Rate for 
Specification 3.2.1; 

2. The Minimum Critical Power Ratio for Specifications 
3.2.2 and 3.3.2.1; 

3. The Linear Heat Generation Rate for Specification 
3.2.3; and 

4. The Control Rod Block Instrumentation for Specification 
3.3.2.1.  

5. The Oscillation Power Range Monitor (OPRM) 
Instrumentation for Specification 3.3.11.  

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. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel" (latest approved version as specified 
in the COLR); 

2. NEDC-32162P, "Maximum Extended Load Line Limit and ARTS 
Improvement Program Analyses for Peach Bottom Atomic 
Power Station Units 2 and 3," Revision 2, March, 1995; 

3. PECo-FMS-OOO1-A, "Steady-State Thermal Hydraulic 
Analysis of Peach Bottom Units 2 and 3 using the FIBWR 
Computer Code"; 

4. PECo-FMS-0002-A, "Method for Calculating Transient 
Critical Power Ratios for Boiling Water Reactors 
(RETRAN-TCPPECo)"; 

5. PECo-FMS-0003-A, "Steady-State Fuel Performance Methods 
Report"; 

6. PECo-FMS-0004-A, "Methods for Performing BWR Systems 

Transient Analysis"; 

(continued)
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Reporting Requirements 
5.6 

5.6 Reporting Requirements 

5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued) 

7. PECo-FMS-0005-A, "Methods for Performing BWR Steady
State Reactor Physics Analysis"; and 

8. PECo-FMS-0006-A, "Methods for Performing BWR Reload 
Safety Evaluations." 

9. NEDO-32465-A, "BWR Owners' Group Long-Term Stability 
Detect and Suppress Solutions Licensing Basis 
Methodology And Reload Applications," August 1996.  

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.  

d. The COLR, including any midcycle revisions or supplements, 
shall be provided upon issuance for each reload cycle to the 
NRC.  

5.6.6 Post Accident Monitoring (PAM) Instrumentation Report 

When a report is required by Condition B or F of LCO 3.3.3.1, 
"Post Accident Monitoring (PAM) Instrumentation," a report shall 
be submitted within the following 14 days. The report shall 
outline the preplanned alternate method of monitoring, the cause 
of the inoperability, and the plans and schedule for restoring the 
instrumentation channels of the Function to OPERABLE status.

Amendment No. xxx

Reporting 
Requi rements
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The section numbers and Utility Actions Required listed below are from the NUMAC PRNM 
Retrofit Plus Option E1d Stability Trip Function Topical Report NEDC-3241OP-A including 

Supplement 1. The section numbers shown are only the "OPRM unique" ones. All other items 
were addressed in the earlier submittal covering the overall PRNM installation. At that time, the 

OPRM trip was not being activated, so OPRM specific responses were deferred.  

Section Utility Action Required Response 

7.6 Impact on UFSAR Applicable sections of the UFSAR related to PRNM 
were reviewed and appropriate revisions of those 

The plant-specific action required for sections prepared and approved as part of the normal 
FSAR updates will vary between plants. design process in support of the PRNM modification 
In all cases, however, existing FSAR (previously reviewed and approved by the NRC). In 
documents should be reviewed to support of activation of the OPRM functions as part 
identify areas that have descriptions of the normal PBAPS modification process, the 
specific to the current PRNM using the UFSAR will be reviewed with appropriate additions 
general guidance of Sections 7.2 through and any needed revisions identified. Following 
7.5 of the PRNM LTR to identify implementation of the design modification, and 
potential areas impacted. The utility closure of the design package, the UFSAR revisions 
should include in the plant-specific will be submitted to the NRC and included in the 
licensing submittal a statement of the updated UFSAR as part of the routine UFSAR update 
plans for updating the plant FSAR for submittal.  
the PRNM project.  

8.3.6.1 APRM-Related RPS Trip Functions - The Technical Specification Table 3.3.1.1-1 and the 
Setpoints Bases description for the APRM Simulated Thermal 

Power -- High function were updated as part of the 
Add to or delete from the appropriate original Tech Spec changes for the PBAPS PRNM 
document any changed RPS setpoint implementation. Note (b) to Table 3.3.1.1-1, which 

implemented concurrently with the shows an offset term of "0.66AW" for single loop 

PRNM modification, either include the operation (SLO), was updated to reflect the APRM 
Simulated Thermal Power setpoints. However, related Tech Spec submittal information nihrteNMCPN T o h BP 

withneither the NUMAC PRNM LTR nor the PBAPS 

specific submittal, or reference the specific implementation addressed the flow offset 

ARTS submittal in the PRNM submittal. required (AW). No change related to SLO is required 

In the plant-specific licensing submittal, for the OPRM Upscale Function implementation, but 

identify what changes, if any, are being based on experience with the PRNM at PBAPS, the 

implemented and identify the basis or SLO equation in Table 3.3.1.1-1 note (b) has been 

method used for the calculation of rearranged to the form "0.66 (W-AW) + 64.9%". This 

setpoints and where the setpoint arrangement is mathematically equivalent to the 

information or changes will be recorded. current presentation of the equation, but more 
effectively presents both the intent of the adjustment 
(offset the flow) and the way the adjustment is 
actually accomplished in the PRNM equipment.  

The AW offset for SLO is only required for drive 
flows above about 35% for PBAPS, but for simplicity 
of implementation, is applied for flows down to 
W=AW. For drive flows below AW, the equation is
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Section Utility Action Required Response 

"clamped" at the offset value. Since the Tech Spec 

Bases does not currently address this subject, a short 
description of the single loop operation adjustment 
(AW) and the limits of application has been added to 
the Bases discussion for Function 2.b.  

See the PBAPS Tech Spec and Bases markup for the 
specific changes. See response for Section 8.4.6.1 for 
a discussion of OPRM setpoints.

OPRM-Related RPS Trip Functions 
Functions Covered by Tech Specs 

Add the OPRM Upscale function as an 
"APRM function" in the RPS 
Instrumentation "function" table. Also 
add the related surveillance requirements 
and, if applicable, the related setpoint, 
and the related descriptions in the bases 
sections. Perform analysis necessary to 
establish setpoints for the OPRM 
Upscale trip. Add discussions related to 
the OPRM function in the Bases for the 
APRM Inop and 2-out-of-4 Voter 
functions.  

NOTE: The markups in Appendix H of 
Supplement 1 to the PRNM LTR show 
the OPRM Upscale as an APRM sub
function. However, individual plants 
may determine that for their particular 
situation, addition of the OPRM to the 
RPS Instrumentation table separate from 
the APRM, or as a separate Tech Spec, 
better meets their needs. In those cases, 
the basis elements of the Tech Spec as 
shown in this Supplement would remain, 
but the specific implementation would 
be different.

.i. _________________________________________ a -.

An OPRM Upscale trip function has been added to 
the PBAPS Tech Spec as an "APRM function" 
(Function 2.f) consistent with Appendix H to the 
PRNM LTR. However, a footnote "(d)" has been 
added to document that the PBDA setpoints are 
defined in the COLR. Additions to the Tech Spec 
Bases for Function 2.f have also been incorporated 
consistent with the PRNM LTR but with some 
rewording to more clearly present the information, 
and with additions to more completely address OPRM 
related setpoints and adjustable parameters.  

Unrelated to OPRM, the Function 2.b Bases 
discussion has been amended to include discussion of 
the SLO flow adjustment.  

The PRNM LTR Supplement 1 included some 
additional wording for Function 2.e (voter) to address 
independent voting of the OPRM and APRM signals.  
The corresponding PBAPS Bases additions for 
Function 2.e are modified somewhat from those 
shown in the LTR, Supplement 1. These 
modifications are conservative in that they delete any 
discussion of a "partially OPERABLE" Voter 
Function. These changes are made for simplicity 
based on the conclusion that the added alternatives 
discussed in the LTR are complicated to evaluate, and 
are very unlikely to ever be applied. The modified 
Bases text does include some added discussion (not 
included in the LTR) of the hardware that implements 
the voter function. The added wording clarifies that 
operability of parts of the hardware that are not 
related to the voter function do not need to be 
considered in determining operability of the voter 
function.  

See the PBAPS Tech Spec and Bases markup for the 
specific changes.

8.4.1.4
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Y r
Utility Action Reauired

________ I I

8.4.2.4

Response

8.4.3.4 OPRM-Related RPS Trip Functions - A Modes of Operation requirement of Mode 1 >_25% 
Applicable Modes of Operation RTP, consistent with the PRNM LTR Supplement 1, 

has been included in the Tech Spec along with 
Add the requirement for operation of the associated Bases descriptions. The specific wording 
OPRM Upscale function in Mode 1 included in the Function 2.f Bases discussion for 
(RUN) when Thermal Power is > 25% Modes of Operation has been modified somewhat 
RTP, and add Bases descriptions as from the LTR proposed text for improved clarity of 
required. the intent.  

See the PBAPS Tech Spec and Bases markup for the 
specific changes.  

8.4.4.1.4 OPRM-Related RPS Trip Functions - A Channel Check requirement of once per 12 hours 
Channel Check has been included for the OPRM Upscale function, 

Add once per 12 hour or once per day consistent with the PRNM LTR Supplement 1.  
Channel Check or Instrument Check 
requirements for the OPRM Upscale See the PBAPS Tech Spec markup for the specific

Section
OPRM-Related RPS Trip Functions 
Minimum Number of Operable OPRM 
Channels 

For the OPRM functions added (Section 
8.4.1), include in the OPRM Tech Spec a 
"minimum operable channels" 
requirement for three OPRM channels, 
shared by both trip systems.  

Add the same action statements as for 
the APRM Neutron Flux - High function 
for OPRM Upscale function. In 
addition, add a new action statement for 
OPRM Upscale function unavailable per 
Paragraph 8.4.2.2 of the PRNM LTR.  

Revise the Bases section as needed to 
add descriptions of the 4-OPRM system 
with 2-out-of-4 output Voter channels (2 
per RPS Trip System), and allowed one 
OPRM bypass total.

A minimum operable channels requirement of three, 
shared by both trip systems, has been included in the 
Tech Spec for the OPRM Upscale trip function 
(Function 2.). This addition, as well as addition of 
action statements and Bases descriptions, is consistent 
with the PRNM LTR and LTR Supplement 1.  
However, to make the Required Action statements 
more consistent with the intent of the LTR, a note has 
been added to Required Action 1.2 stating that LCO 
3.0.4 is not applicable.  

Although the exception to LCO 3.0.4 is not included 
in the PRNM LTR Supplement 1, it is consistent with 
the intent of Required Action 1.2. Inclusion of Action 
1.2 is intended to allow orderly identification and 
implementation of a resolution plan for an 
unanticipated design problem with the OPRM logic 
without undue impact on normal plant operation. The 
LCO 3.0.4 exception does not eliminate the 
requirement to restore the OPRM Upscale function to 
OPERABLE status within a 120-day period. The 
exception does, however, allow the plant to start up 
with the alternate detect and suppress provision of 
Action 1.1 in effect during the 120-day period.  

The Bases discussion of Required Action 1.2 has also 
been modified from the LTR proposed text to reflect 
the inclusion of the Note regarding LCO 3.0.4 and to 
cite the PRNM LTR Supplement 1 as a reference 
(Ref. 13).  

See the PBAPS Tech Spec and Bases markup for the 
specific changes.



February xx, 2001 
Docket Nos. 50-277 

50-278 
Attachment 3 
Page 4 of 17

Section Utility Action Required [ Response 

function. changes.
OPRM-Related RPS Trip Functions 
Channel Functional Test 

Add Channel Functional Test 
requirements with a requirement for a 
test frequency of every 184 days (6 
months), including the 2-out-of-4 Voter 
function.  

Add a "confirm auto-enable region" 
surveillance on a once per outage basis 
up to 24 month intervals.

8.4.4.2.4 A "confirm auto-enable region" surveillance 
requirement, SR 3.3.1.1.19, has been added to require 
confirmation that the OPRM Upscale trip output auto
enable (not bypassed) setpoints remain correct. The 
SR Bases wording is similar to that in the LTR, but 
the wording has been modified and Reference 18 
added to clarify that the setpoints are nominal values.  
References to two related SRs have also been added.  
The discussion of the use of APRM Simulated 
Thermal Power and drive flow for the setpoints (vs.  
Thermal Power and core flow) has been omitted from 
the SR 3.3.1.1.19 Bases because that same 
information is presented in the newly added OPRM 
Upscale (Function 2.f) Bases discussion.  

Use of the term "rated drive flow" has been omitted 
from the SR wording to avoid potential confusion at 
PBAPS where the terminology "rated recirculation 
drive flow" is not commonly used.  

These changes have no effect on the actual SR as 
originally defined in the PRNM LTRs since the intent 
of the SR, to require reconfirmation of the setpoints in 
the APRM hardware, remains unchanged from the 
LTR.  

A Channel Functional Test requirement with a test 
frequency of every 184 days (SR 3.3.1.1.11) has been 
added for the OPRM Upscale consistent with the 
PRNM LTR, Supplement 1. The SR 3.3.1.1.11 is 
already applied to the 2-Out-Of 4 voter channels.  
The original PBAPS PRNM modification also 
included a second note to SR 3.3.1.1.11 (not included 
in the PRNM LTR) to clarify that the SR also applied 
to the flow input function, except the transmitters.  
That note has been modified to also include the 
OPRM Upscale Function 2.f.  

No change is shown in the PRNM LTR Supplement 1 
for the Channel Functional Test (SR 3.3.1.1.11) 
Bases to cover the OPRM Upscale Function. The 
Bases discussion for SR 3.3.1.1.11 has been modified 
slightly to clarify that the recirculation flow is used 
for the auto-enable of the OPRM Upscale trip as well 
as for the APRM STP Upscale trip.  

See the PBAPS Tech Spec and Bases markup for the 
specific changes.
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Section I Utility Action Required I Response

OPRM-Related RPS Trip Functions 
Channel Calibration 

Add calibration interval requirement of 
every 24 months for the OPRM Upscale 
function.  

Revise Bases text as required.

OPRM-Related RPS Trip Functions 
Response Time Testing 

Modify as necessary the response time 
testing procedure for the 2-out-of-4 
Voter function to include the Voter 
OPRM output solid-state relays as part

8.4.4.3.4

The PBAPS response time testing related to the 2
Out-Of-4 Voter Function tests from the PRNM panel 
terminals to the RPS relays. This interface is 
unchanged by addition of the OPRM Upscale 
Function because the OPRM Upscale trip outputs are 
connected electrically in series with the other APRM 
trip outputs to the RPS. Therefore, no change is

8.4.4.4.4

A Channel Calibration requirement for the OPRM 
Upscale function has been added consistent with the 
PRNM LTR Supplement 1, but also with some 
additional changes not included in the LTRs as 
discussed below.  

The original PRNM modification added a third note 
to SR 3.3.1.1.12 and revised the SR 3.3.1.1.12 Bases 
to address APRM, and to clarify that SR 3.3.1.1.12 
includes calibrating the associated recirculation loop 
flow channel. The original requirement was intended 
to assure that the drive flow used by the APRM 
Simulated Thermal Power flow biased trip was 
properly calibrated.  

The PRNM LTR, Supplement 1 does not identify any 
additional changes to the Bases for OPRM Upscale 
Channel Calibration requirements. However, reviews 
of the Bases wording as part of the OPRM 
implementation identified two aspects that should be 
clarified: 1) the wording should recognize that drive 
flow is also used as an input to the OPRM Upscale 
trip auto-enable function, and 2) the "calibrating the 
recirculation loop flow channel" needed to include the 
drive flow / core flow correlation. Therefore, as part 
of the OPRM Upscale Function addition, the 
SR 3.3.1.1.12 Bases discussion has been modified to 
include discussion of the OPRM Upscale auto-enable 
function, and to expand the discussion of the scope of 
calibrating the drive flow channel. The third note to 
SR 3.3.1.1.12 has also been modified to include 
Function 2.f.  

Since the PBAPS Bases groups discussion of 
SR 3.3.1.1.12 with other CHANNEL CALIBRATION 
SRs (SRs 3.3.1.1.10, 15 & 16), some of the text has 
been rearranged for better flow. These changes do 
not affect the content or scope of any of the other SRs 
(SR 3.3.1.1.10, 15 & 16).  

See the PBAPS Tech Spec and Bases markup for the 
specific changes.

I
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Section Utility Action Required Response 

of the response time tests, alternating required to the Tech Spec or Bases for response time 
testing of the Voter OPRM output with testing.  
the Voter APRM output. NOTE: Since the response time test (SR 3.3.1.1.18) 

will be current at the time of the OPRM Upscale 
Function activation, and since no response time 
sensitive equipment is affected by the OPRM Upscale 
Function activation, it is not necessary to re-perform 
SR 3.3.1.1.18 prior to declaring the OPRM Upscale 
Function OPERABLE.  

8.4.5.4 OPRM-Related RPS Trip Functions - The LSFT (SR 3.3.1.1.17) for the OPRM function is, 
Logic System Functional Testing the same as for the APRM, a test of the 2-Out-Of-4 
(LSFT) voter only. Consistent with the PRNM LTR 

Supplement 1, the only change required to implement 
Add requirement for LSFT every the OPRM "LSFT" is the addition of "and OPRM" in 
refueling cycle, 18 or 24 months at the the Tech Spec Bases and revision of the related plant 
utility's option based on which best fits procedures to include testing of the OPRM Upscale 
plant scheduling, trip outputs from the 2-out-of-4 voter. The procedure 

changes will be made as part of the normal 
modification process.  

See the PBAPS Tech Spec Bases markup for the 
specific changes.  

Position on Compliance With TS SR 3.3.1.1.17 for 
the OPRM Function 

It is PBAPS' position that performance of 
SR 3.3.1.1.17 relative to the OPRM Upscale voting 
function within the 2-Out-Of-4 Voter channel can be 
considered met via acceptance testing performed at 
the factory, in-plant functional testing of the 
hardware, and internal self testing performed by the 
hardware. The next subsequent performance of this 
LSFT for the OPRM Upscale function will be during 
the first refueling outage following activation of the 
OPRM Upscale trip output. Justification for this 
position is included following this table.  

8.4.6.1 OPRM-Related RPS Trip Functions - There are four "sets" of OPRM related setpoints and 
Setpoints adjustable parameters: a) OPRM trip auto-enable (not 

bypassed) setpoints for STP and drive flow; b) period 
Add setpoint information to the based detection algorithm (PBDA) confirmation count 
appropriate document and identify in the and amplitude setpoints; c) period based detection 
plant-specific submittal the basis or algorithm tuning parameters; and d) growth rate 
method used for the calculation and algorithm (GRA) and amplitude based algorithm 
where the setpoint information will be (ABA) setpoints.  
recorded. The first set, the setpoints for the "auto-enable" 

region for OPRM, as discussed in the Bases 
discussion of the new SR 3.3.1.1.19, will be treated as
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Recirculation Loops Operating

LCO 3.4.1 currently requires operation 
in the "Unrestricted" Region of the 
power flow map. This restriction and 
associated required actions were 
implemented as part of the Interim 
Corrective Actions in response to NRC 
Generic Letter 86-02.

Concurrent with activation of the OPRM Upscale trip 
function, LCO 3.4.1, its associated actions and 
surveillance requirements, and the related Bases are 
being revised to delete requirements related to the 
restricted region of operation. The implementation of 
the automatic OPRM Upscale trip function eliminates 
the need for the ICAs and the related administrative 
requirements implemented in LCO 3.4.1. The other 
LCO conditions limiting operation with mismatched 
flows or in single loop operation are retained. Action 
statements have been modified to delete Actions 
required only to support the ICAs. The current action 
statements related to the "no recirculation loops in 
operation" condition (current Condition F) are 
structured to support the ICAs. However, that 
Condition must still be addressed. Therefore, a new 
Condition B is established combining the current

None

nominal setpoints with no additional margins added.  
The deadband for these setpoints is established so that 
it increases the enabled region. The settings, 30% 
APRM Simulated Thermal Power and 60% drive 
flow, are defined (limit values) in the Tech Spec SR 
3.3.1.1.19.  

The second set, the PBDA trip setpoints, will be 
established in accordance with the BWROG 
LTR 32465-A methodology, previously reviewed and 
approved by the NRC, and will be documented in the 
COLR. Table 3.3.1.1 has been modified to add a 
footnote "(d)" to document that the PBDA setpoints 
are defined in the COLR.  

The third set, the PBDA "tuning" parameter values, 
are established in accordance with and controlled by 
PBAPS procedures, within the limits established in 
the BWROG LTRs, or as documented in this 
submittal.  

The forth set, the GRA and ABA setpoints, consistent 
with the BWROG submittals, are established as 
nominal values only, and controlled by PBAPS 
procedures only.  

See the PBAPS Tech Spec Bases markup for the 
specific changes. To document the handling of 
OPRM setpoints, the specific wording in the PBAPS 
Tech Spec Bases markup has been expanded and 
modified somewhat from that shown in the PRNM 
LTR Supplement 1.

I
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Condition F and Condition E (required actions not 
completed) as "OR". The Required Action for both is 
to be in Mode 3 within the required time. The 
Completion Time for the new Required Action B. 1 
will be 12 hours, the same as previously allowed for 
Required Action E. 1, but increased from the 
previously allowed 6 hours for Required Action F.2.  
With the added protection of the automatic OPRM 
Upscale trip to detect potential instabilities, this 
change is judged reasonable in that it allows more 
time for an orderly plant shutdown. This change 
makes the PBAPS Tech Spec Completion Time for 
this Required Action consistent with the Improved 
Standard Tech Specs.  

The Tech Spec Bases have been modified consistent 
with these Tech Spec changes. See the PBAPS Tech 
Spec and Bases markup for the specific changes.  

None Core Operating Limits Report Requirements have been added to 5.6.5a to include 
the OPRM setpoints in the COLR, and in 5.6.5b to 

Reporting requirements 5.6.5 does not identify the BWROG LTR as the basis.  
currently address the OPRM. See the PBAPS Tech Spec markup for the specific 

changes.  
9.1.3 Utility Quality Assurance Program 

As part of the plant-specific licensing The activation of the OPRM trip is accomplished by 
submittal, the utility should document removing hardware jumpers in the panel. There are 
the established program that is no required firmware changes.  
applicable to the project modification.  
The submittal should also document for 
the project what scope is being 
performed by the utility and what scope 
is being supplied by others. For scope 
supplied by others, document the utility 
actions taken or planned to define or 
establish requirements for the project, to 
assure those requirements are compatible 
with the plant-specific configuration.  
Actions taken or planned by the utility to 
assure compatibility of the GE quality 
program with the utility program should 
also be documented.  

Utility planned level of participation in 
the overall V&V process for the project 
should be documented, along with utility 
plans for software configuration
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Section Utility Action Required Response 
management and provision to support 
any required changes after delivery 
should be documented.
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Justification for considering SR 3.3.1.1.17 - Logic System Functional Test - as being 
satisfactorily met for the OPRM Upscale voting function of the 2-Out-Of-4 Voter channel 

SR 3.3.1.1.17 is normally performed during an outage because the method for performing the SR creates 
a full RPS trip (scram). PBAPS plans to activate the OPRM Upscale trip output on line during full 
power operation, so the normal method of performing SR 3.3.1.1.17 can not be used. PBAPS has 
evaluated alternative methods for performing the SR on-line. One alternative requires careful 
coordination of actions in multiple channels, with a very limited time available. For this alternative, any 
minor error or delay in the sequence of actions, which would normally have no adverse consequences, 
will lead to an unintentional scram. A second alternative has been identified that carries a smaller risk of 
inadvertent scram, but requires disconnecting multiple fiberoptic cables within the cabinet, an action that 
would normally not be required, and creates a significantly increased risk of causing equipment damage 
or equipment inoperability.  

Since the only identified alternatives for performing the SR while at power carry significant risk of 
causing problems, PBAPS has evaluated the overall testing that has been and will be performed for the 
equipment performing the OPRM Upscale function. Based on that evaluation, PBAPS has determined 
that the intent of the LSFT for the OPRM Upscale testing will be met and that this SR will not need to be 
performed until the next refuel outage following trip activation. The basis for this conclusion is as 
follows.  

The primary purpose of the SR is to reconfirm that the 2-out-of-4 voting logic is still functioning 
correctly. As stated in the PRNM LTR, the test of the voting logic in the LSFT SR is redundant to an 
automatic self-test function that repetitively injects test signals for all combinations of inputs to confirm 
that the voting logic continues to function correctly. Failures detected by the self-test function are 
reported via the associated APRM channel to the operator. The PRNM LTR states that the LSFT SR 
provides "overlap" between the automatic self-test of the voting logic and the voter output test provided 
by the Channel Functional test SR, which will be performed at the time of OPRM Upscale trip activation.  
At Peach Bottom's request, GE has re-evaluated the final hardware design and confirmed that the 
Channel Functional test SR and the automatic self-test of the voting logic provide full overlap, so the 
LSFT is not required for coverage. GE further clarified that the primary reason for the PRNM LTR 
recommended LSFT coverage of the voting logic was to provide "defense-in-depth" due to the lack of 
operational experience with the new equipment. Since the time the PRNM LTR was approved, the same 
voter hardware used at PBAPS has been installed at 10 BWRs, with over 20 plant-years of operation 
without any identified failures of the voting logic.  

Peach Bottom performed the equivalent of the LSFT for the OPRM Upscale function during the factory 
acceptance test (FAT) prior to installation for both Units. The normal LSFT SR was performed for the 
APRM High/Inop voting logic after installation of the PRNM equipment prior to start-up for the current 
cycle. No voting logic problems were found during these tests.  

Based on (1) the determination that the LSFT provides no additional hardware test coverage beyond that 
provided by the automatic self-test and the Channel Functional test SR to be performed at the time of trip 
activation, (2) the completion of an equivalent OPRM LSFT test during the FAT and the normal LSFT 
on the APRM High/Inop voting logic without detected problems, and (3) the extensive operating 
experience at other BWR plants without voting logic failures, Peach Bottom has concluded that TS SR 
3.3.1.1.17, as it applies to the OPRM Upscale function of the 2-Out-Of-4 Voter channel, has already been 
satisfied and need not be performed until the next refueling outage following OPRM Upscale function 
trip activation.
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OPRM Corner Frequency, Period Tolerance, and 
Maximum Period Discussion, Proposed Setpoint Range Revisions, 

and Associated Justifications 

Background 

LTR NEDO-32465-A, "Reactor Stability Detect and Suppress Solutions Licensing Basis Methodology 
for Reload Applications" describes the licensing basis methodology for the Option Im long term stability 
solution. The licensing basis for this solution is the period based algorithm (PBA) which relies on the 
fact that OPRM "cells", composed of closely spaced local power range monitors (LPRMs), can be used 
to distinguish between thermal-hydraulic instabilities and stable reactor operation. During normal, 
steady state reactor operation, LPRM signals are comprised of a broad range of frequencies that are 
typically present in a boiling water reactor (BWR). These LPRM signals become more coherent 
displaying a characteristic frequency in the 0.3 to 0.7 Hertz (Hz) range with the onset of thermal
hydraulic instability. The PBA uses the difference in LPRM signal coherence to detect instabilities. The 
coherence persists when signals from closely spaced LPRMs are combined in OPRM cells.  

Specifically, the OPRM combines signals from LPRMs assigned to the OPRM cell and determines each 
successive pair of OPRM cell maxima and minima. If the maxima/minima occur at a frequency in the 
range of 0.3 to 0.7 Hz, the base period is set. If the subsequent maxima/minima occur within a specified 
tolerance band of the base period, the oscillation is considered to be a single period confirmation.  
Subsequent maxima/minima which fall within the specified base period tolerance range cause the PBA 
continuous period confirmation (CPC) counter to be incremented by one. This process continues until a 
maxima/minima is found to be outside the specified base period tolerance range, at which time the CPC 
counter is reset to zero. The last CPC count prior to resetting is termed the maximum continuous period 
confirmation (MCPG) count.  

The CPC for each OPRM cell is evaluated simultaneously. During normal plant operation with large 
stability margin, non-zero CPC count values are expected due to the random nature of normal core 
neutron-flux noise. As shown in the data in Tables 1, 2, 3 and 4, the largest frequency of occurrence is a 
MCPC of 1, with rapidly decreasing frequency of occurrence of higher MCPC counts. The OPRM 
tuning process, the results of which are discussed in the paragraphs that follow, is intended to optimize 
the setting values of various OPRM tuning parameters so that the PBA is sufficiently sensitive to detect 
actual core oscillations while not unnecessarily tripping on normal core neutron-flux noise. The data in 
Tables 1, 2, 3 and 4 shown shaded applies to the final settings selected.  

LTR NEDO-32465-A (Section 3.4.1) describes the acceptable range of values for two OPRM parameters, 
period tolerance and corner frequency. Both of these parameters can be independently adjusted to tune 
the OPRM to each plant's unique LPRM noise characteristics. Within the ranges defined for these 
parameters, the OPRM will provide sufficient CPCs to detect thermal-hydraulic instabilities prior to 
reaching the PBA amplitude trip setpoint. The ranges presented in NEDO-32465-A were based upon 
testing the PBA using data taken with analog LPRM signals from several different plants. Data was 
taken at a 50-millisecond sample rate during stable and unstable reactor operation. A range for each 
OPRM setpoint value was defined to ensure that the OPRM is sensitive enough to detect an instability as 
it develops at low amplitudes while allowing utilities the flexibility to adjust the OPRM response to their 
plant's noise characteristics during steady-state operation. The adjustments to account for noise 
characteristics are necessary to avoid spurious alarms and reactor scrams. Normal operational LPRM
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signals are viewed by the OPRM as a distribution of MCPCs. The OPRM is tuned based on the MCPC 
distribution under plant operating conditions that have significant stability margin (i.e., near or at rated 
conditions). Based upon tuning criteria proposed by GE, the PBAPS OPRM tuning setpoints as 
discussed below provide more than adequate sensitivity.  

PBAPS Specific Information 

Based on OPRM data collected during the "monitoring period" following PRNM installation at PBAPS, 
it is apparent that the OPRM is too sensitive when the least sensitive setpoints defined in Table 3-1 of 
LTR NEDO-32465-A are used (i.e., period tolerance of 100 milliseconds and comer frequency of 2.5 
Hz). However, the OPRM design of the PRNM system allows the OPRM period tolerance and comer 
frequency to be set to less sensitive values than those defined in the LTR, i.e., the hardware allows values 
from 50 to 300 millisecond and 1.0 to 3.0 Hz, respectively, compared to 100 to 300 millisecond and 1.0 
to 2.5 Hz, respectively, in the LTR. PBAPS testing indicates that the OPRM more closely meets the GE 
tuning criteria under normal operating conditions if a period tolerance of 50 milliseconds and corner 
frequency of 3.0 Hz are allowed to be utilized. The 3.0 Hz/50 millisecond tuning settings are established 
based on data obtained at rated plant conditions per established GE procedures. The data collected 
during low power as part of initial plant start-up indicated slightly more sensitive settings might be 
acceptable, however, subsequent data collection at rated conditions indicate the 3.0 Hz/50 millisecond 
settings produce data in closer agreement with optimum OPRM tuning criteria established by GE.  

The following factors contribute to the OPRM function being more sensitive than originally anticipated 
for the PBAPS installation: 

1) The plant data used to develop the OPRM detection algorithm had a sample interval of 50 
milliseconds. The PBAPS PRNM provides LPRM data to the OPRM algorithm every 25 
milliseconds. This increased sampling rate tends to increase OPRM sensitivity.  

2) PBAPS noise characteristics differ from those of the reference plants used to test the detection 
algorithm. Specifically, the PRNM system has improved accuracy, noise immunity, and LPRM 
signal filtering. The additional LPRM filtering tends to increase OPRM sensitivity, thus producing 
higher MCPC counts when the plant is operating with a large stability margin.  

The maximum oscillation period (Tm) is the largest expected period that the OPRM would sense if a 
reactor instability was present. The minimum oscillation period (Tnfn) is the smallest expected period 
that the OPRM would sense if a reactor instability was present. For example, if the time between 
successive LPRM signal maxima/minima is greater than Tma,, or less than Tn , the oscillation is not 
indicative of an anticipated reactor instability. LTR NEDO-32465-A (Section 4.3.2.4) states that studies 
of actual instability events indicate that the expected period is approximately 1.8 to 2.0 seconds (0.5 to 
0.56 Hz), but that it is desirable to consider a wider band of oscillation frequencies between 0.3 Hz (Tmax 
= 3.3 seconds) and 0.7 Hz (T,,, = 1.4 seconds). The OPRM design allows Tmax to be set in the range of 
3.0 to 5.0 seconds (0.33 to 0.2 Hz). A review of the online test data indicates that setting Tmax at its lower 
design limit of 3.0 seconds (frequency of 0.33 Hz) may help to avoid spurious OPRM alarms and trips.  
Based on LTR NEDO-32465-A (Figure 4-5), allowing Tmax to be set down to 3.0 seconds does not 
significantly alter the probability of detecting core instability. Based on that information, PBAPS OPRM 
tuning procedures will allow Ta, settings down to the hardware limit of 3.0 seconds to reduce the risk of 
spurious OPRM alarms and trips.
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Conclusion 

The OPRM is fully expected to produce enough MCPCs to exceed the alarm and trip setpoints if a 
thermal-hydraulic instability should occur. Allowing PBAPS to use the full range of tuning parameters 
allowed by the OPRM design, including the allowance to set the comer frequency up to the limiting 
value of 3.0 Hz, the period tolerance down to the limiting value of 50 milliseconds, and the maximum 
period down to the limiting value of 3.0 seconds, provides acceptable OPRM sensitivity based on the 
foregoing discussions. These setpoint values are slightly outside the ranges described in LTR NEDO
32465-A, which were based on data from a few plants with different power monitoring system designs.  
However, the values are consistent with the original definition of the PBA in NEDO-31960-A, 
Supplement 1. The proposed tuning setpoint range changes provide margin to spurious alarms and trips 
during stable reactor operation and do not compromise the ability of the OPRM to detect instabilities and 
initiate an automatic reactor scram prior to violating the minimum critical power ratio (MCPR) safety 
limit for anticipated reactor instabilities.
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Table 1 Unit 3 
PBAPS Unit 3 OPRM Tuning Data, Confirmation Counts vs. Tuning Settings 

24% Power / 40 M# Flow/33 Operable Cells 
OPRM Corner Freq (Hz)/ 1 2 3 4 5 6 7 8 9 10 
Chann Period Tol. (ns) 

el 
1 3.0OHz / 50ms (2) 171 7 0 0 0 0 0 0 0 
1 3.0 Hz/ 100 ms (2) 236 16 1 0 0 0 0 0 0 
1 2.5 Hz/ O10 ms (2) 93 6 0 0 0 0 0 0 0 
1 2.0 Hz/100 ms (2) 16 1 0 0 0 0 0 0 0 
1 2.0 Hz/150 ms (2) 48 9 3 1 0 0 0 0 0 

2 3.0 Hz /0 ms (2) 311 22 5 1 0 0 0 0 0 
2 3.0 Hz/lO00ms (2) 323 17 3 0 0 0 0 0 0 
2 3.0 Hz/ 100 ms (2) 377 17 1 0 0 0 0 0 0 

3 3.0Hz/50rms (2) 174.. 1 0 0 0 0 0 0 
3 3.0 Hz/ 100 ms (2) 249 10 4 0 0 0 0 0 0 
3 2.5 Hz/100 ms (2) 98 5 0 0 0 0 0 0 0 
3 2.0 Hz/ 100 ms (2) 15 1 0 0 0 0 0 0 0 
3 2.0 Hz/150 ms (2) 37 6 1 0 1 0 0 0 0 

4 3.0OHz/50 ms (2) 19 $ 0 0 0 0 0 0 0 
4 3.0 Hz/100 ms (2) 242 27 3 0 0 0 0 0 0 
4 2.5 Hz/ O10 ms (2) 126 11 1 0 0 0 0 0 0 
4 2.0 Hz/100 ms (2) 67 4 2 1 0 0 0 0 0 
4 2.0 Hz/0ms (2) 54 8 2 0 0 0 0 0 0 

(1) All data taken with: Tmin = 1.40; Tmax = 3.00; recording time of 10 minutes.  
(2) Count significantly larger than for "2". Value not recorded.
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Table 2 Unit 3 
PBAPS Unit 3 OPRM Tuning Data, Confirmation Counts vs. Tuning Settings 

99.8% Power /98.5 M# Flow/33 Operable Cells

o___ Corner2FreI3(Hz)/ 1 2 34 1l6 7 8 1 9 1 Channel Period Tol. (ms) I
1 2.0 Hz/100 ms
1 2.5 Hz/ 100 ms 
1 2.5 Hz/ 50 ms

4050 
3810 
4067 
97R0

1452 
1047 
989 
RgRR

159 
119 
81 
q9q

86 
21 
21 
99

9 
3 
1

4 
2 
0 
n

1 
0 
0 
n

0 
0 
0 
0

0 
0 
0 
n

0 
0 
0 
n

6 Z.uV z/Iuums 4zld 14VO1 
3 2.5 Hz /100 ms 3779 1141 
3 2.5 Hz/ 50 ms 4165 909 
3 3.0 Hz/100 ms 2777 875

1/4 /U ! 

122 20 5 
72 9 2 
79 7 2

d 
0 
0 
n

U 

0 
0 
n

0 

0 
0 
r)

U 

0 
0 
n

U 

0 
0

- I

(1) All data taken with: Tmin = 1.40; Tmax = 3.00; recording time of 10 minutes.

11 - --- - . - - - - -
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Table 3 Unit 2 
PBAPS Unit 2 OPRM Tuning Data, Confirmation Counts vs. Tuning Settings 

100% Power/ 96% Flow/33 Operable Cells 
M Corner Freq (Hz)/ 1 2 3 4 5 6 7 8 9 
ne Period Tol. (ms)

1 3.0 Hz/150 ms 3517 1266 232 82 16 11 2 0 0 0 
I .qn H7 / ilnn m1 AnR9 1OR9 19Q q1 7 9 0 0 0 n

data taken with: Imin = 1.-

OPRI 

Chanr 
I

10
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Table 4 Unit 2 
PBAPS Unit 2 OPRM Tuning Data, Confirmation Counts vs. Tuning Settings 

21-22% Power / 25-30% Flow/33 Operable Cells 
OPRM CornerFreq(Hz)/ 11 2 13 41 5 6 7181911o 

Channelj Period Tol. (ms) 
1 2.0 Hz/ 100 ms 774 155 7 2 0 0 0 0 0 0 
1 2.0 Hz/ 150 ms 683 171 16 0 0 0 0 0 0 0 
1 2.0 Hz /200 ms 669 197 15 2 0 0 0 0 0 0 
1 2.0 Hz /250 ms 597 170 17 6 0 0 0 0 0 0 
1 2.5 Hz /150 ms 1107 257 21 2 0 0 0 0 0 0 
1 2.5 Hz /200 ms 1116 272 21 8 2 0 0 0 0 0 
1 2.5 Hz /250 ms 1059 325 35 10 1 1 0 0 0 0 
1 3.0 Hz /150 ms 1829 339 15 7 0 0 0 0 0 0 
2 2.0 Hz/100 ms 796 100 5 3 0 0 0 0 0 0 
2 2.0 Hz/ 150 ms 729 117 19 3 1 0 0 0 0 0 
2 2.0 Hz /200 ms 703 123 17 4 0 0 0 0 0 0 
2 2.0 Hz /250 ms 667 128 15 6 0 0 0 0 0 0 
2 2.0 Hz/ 300 ms 558 138 22 7 1 0 0 0 0 0 
2 1.5 Hz/100 ms 93 7 0 0 0 0 0 0 0 0 
2 2.5 Hz /100 ms 1278 204 9 1 0 0 0 0 0 0 
2 2.5 Hz /150 ms 1380 243 20 1 1 1 0 0 0 0 
2 3.0 Hz/100 ms 1945 317 12 1 0 0 0 0 0 0 
3 2.0 Hz/100 ms 609 91 8 0 0 0 0 0 0 0 
3 2.0 Hz/ 150 ms 537 130 10 3 0 0 0 0 0 0 
3 2.0 Hz /200 ms 515 132 7 1 0 0 0 0 0 0 
3 2.0 Hz/ 250 ms 452 120 6 2 0 0 0 0 0 0 
3 2.5 Hz/150 ms 992 172 21 2 0 0 0 0 0 0 
3 2.5 Hz /250 ms 973 253 17 13 1 1 0 0 0 0 
3 2.5 Hz /200 ms 986 176 13 5 0 0 0 0 0 0 
3 3.0 Hz/100 ms 1961 241 15 2 0 0 0 0 0 0 
3 3.0 Hz /150 ms 1955 331 27 3 1 0 0 0 0 0 
3 3.0 Hz /200 ms 1872 379 40 8 3 2 0 0 0 0 
4 2.0 Hz/ 100 ms 114 14 3 2 0 0 0 0 0 0 
4 2.0 Hz/150 ms 87 21 0 2 1 0 0 0 0 0 
4 2.0 Hz /200 ms 84 11 2 1 1 0 0 0 0 0 
4 2.0 Hz/250 ms 61 12 0 1 0 0 0 0 0 0 
4 2.0 Hz /300 ms 62 17 5 2 1 1 0 0 0 0 
4 1.5 Hz/100 ms 3 0 0 0 0 0 0 0 0 0 
4 2.5 Hz/ 50 ms 563 35 3 0 0 0 0 0 0 0 
4 2.5 Hz/100 ms 551 60 6 1 1 0 0 0 0 0 
4 2.5 Hz/150 ms 636 71 12 2 4 1 1 0 0 0 
4 3.0Hz/50ms 1446 114 10 2 0 0 0 0 0 0 
4 3.0Hz/100ms 1411 132 15 7 1 0 0 0 0 0

(1) All data taken with: I min = 1.40; I max = 3.00; recoraing time of 1U minutes.
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The section numbers and Utility Actions Required listed below are from the NUMAC PRNM 
Retrofit Plus Option III Stability Trip Function Topical Report NEDC-32410P-A including 
Supplement 1. The section numbers shown are only the "OPRM unique" ones. All other items 
were addressed in the earlier submittal covering the overall PRNM installation. At that time, the 
OPRM trip was not being activated, so OPRM specific responses were deferred.  

Section Utility Action Required Response 
7.6 Impact on UFSAR Applicable sections of the UFSAR related to PRNM 

were reviewed and appropriate revisions of those 
The plant-specific action required for sections prepared and approved as part of the normal 
FSAR updates will vary between plants. design process in support of the PRNM modification 
In all cases, however, existing FSAR (previously reviewed and approved by the NRC). In 
documents should be reviewed to support of activation of the OPRM functions as part 
identify areas that have descriptions of the normal PBAPS modification process, the 
specific to the current PRNM using the UFSAR will be reviewed with appropriate additions 
general guidance of Sections 7.2 through and any needed revisions identified. Following 
7.5 of the PRNM LTR to identify implementation of the design modification, and 
potential areas impacted. The utility closure of the design package, the UFSAR revisions 
should include in the plant-specific will be submitted to the NRC and included in the 
licensing submittal a statement of the updated UFSAR as part of the routine UFSAR update 
plans for updating the plant FSAR for submittal.  
the PRNM project.  

8.3.6.1 APRM-Related R-PS Trip Functions - The Technical Specification Table 3.3.1.1-1 and the 
Setpoints Bases description for the APRM Simulated Thermal 

Add to or delete from the appropriate Power -- High function were updated as part of the 
document any changed RPS setpoint original Tech Spec changes for the PBAPS PRNM 
information. If ARTS is being implementation. Note (b) to Table 3.3.1.1-1, which 

implemented concurrently with the shows an offset term of "0.66AW" for single loop 

PRNM modification, either include the operation (SLO), was updated to reflect the APRM 
Simulated Thermal Power setpoints. However, related Tech Spec submittal information nihrteNMCPN T o h BP 

with the PRNM information in the plant

specific submittal, or reference the specific implementation addressed the flow offset 

ARTS submittal in the PRNM submittal. required (AW). No change related to SLO is required 

In the plant-specific licensing submittal, for the OPRM Upscale Function implementation, but 
what changes, if any, are being based on experience with the PRNM at PBAPS, the 

didentify SLO equation in Table 3.3.1.1-1 note (b) has been 
implemented and identify the basis or 

method used for the calculation of rearranged to the form "0.66 (W-AW) + 64.9%". This 

setpoints and where the setpoint arrangement is mathematically equivalent to the 

information or changes will be recorded. current presentation of the equation, but more 
effectively presents both the intent of the adjustment 
(offset the flow) and the way the adjustment is 
actually accomplished in the PRNM equipment.  

The AW offset for SLO is only required for drive 
flows above about 35% for PBAPS, but for simplicity 
of implementation, is applied for flows down to 
W=AW. For drive flows below AW, the equation is
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Section Utility Action Required Response 
"clamped" at the offset value. Since the Tech Spec 
Bases does not currently address this subject, a short 
description of the single loop operation adjustment 
(AW) and the limits of application has been added to 
the Bases discussion for Function 2.b.  

See the PBAPS Tech Spec and Bases markup for the 
specific changes. See response for Section 8.4.6.1 for 
a discussion of OPRM setpoints.

OPRM-Related RPS Trip Functions 
Functions Covered by Tech Specs 

Add the OPRM Upscale function as an 
"APRM function" in the RPS 
Instrumentation "function" table. Also 
add the related surveillance requirements 
and, if applicable, the related setpoint, 
and the related descriptions in the bases 
sections. Perform analysis necessary to 
establish setpoints for the OPRM 
Upscale trip. Add discussions related to 
the OPRM function in the Bases for the 
APRM Inop and 2-out-of-4 Voter 
functions.  

NOTE: The markups in Appendix H of 
Supplement 1 to the PRNM LTR show 
the OPRM Upscale as an APRM sub
function. However, individual plants 
may determine that for their particular 
situation, addition of the OPRM to the 
RPS Instrumentation table separate from 
the APRM, or as a separate Tech Spec, 
better meets their needs. In those cases, 
the basis elements of the Tech Spec as 
shown in this Supplement would remain, 
but the specific implementation would 
be different.

An OPRM Upscale trip function has been added to 
the PBAPS Tech Spec as an "APRM function" 
(Function 2.1) consistent with Appendix H to the 
PRNM LTR. However, a footnote "(d)" has been 
added to document that the PBDA setpoints are 
defined in the COLR. Additions to the Tech Spec 
Bases for Function 2.f have also been incorporated 
consistent with the PRNM LTR but with some 
rewording to more clearly present the information, 
and with additions to more completely address OPRM 
related setpoints and adjustable parameters.  

Unrelated to OPRM, the Function 2.b Bases 
discussion has been amended to include discussion of 
the SLO flow adjustment.  

The PRNM LTR Supplement 1 included some 
additional wording for Function 2.e (voter) to address 
independent voting of the OPRM and APRM signals.  
The corresponding PBAPS Bases additions for 
Function 2.e are modified somewhat from those 
shown in the LTR, Supplement 1. These 
modifications are conservative in that they delete any 
discussion of a "partially OPERABLE" Voter 
Function. These changes are made for simplicity 
based on the conclusion that the added alternatives 
discussed in the LTR are complicated to evaluate, and 
are very unlikely to ever be applied. The modified 
Bases text does include some added discussion (not 
included in the LTR) of the hardware that implements 
the voter function. The added wording clarifies that 
operability of parts of the hardware that are not 
related to the voter function do not need to be 
considered in determining operability of the voter 
function.  

See the PBAPS Tech Spec and Bases markup for the 
specific changes.

8.4.1.4
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Utility Action Required
- * *

8.4.2.4

Response

OPRM-Related RPS Trip Functions 
Minimum Number of Operable OPRM 
Channels 

For the OPRM functions added (Section 
8.4.1), include in the OPRM Tech Spec a 
"minimum operable channels" 
requirement for three OPRM channels, 
shared by both trip systems.  

Add the same action statements as for 
the APRM Neutron Flux - High function 
for OPRM Upscale function. In 
addition, add a new action statement for 
OPRM Upscale function unavailable per 
Paragraph 8.4.2.2 of the PRNM LTR.  

Revise the Bases section as needed to 
add descriptions of the 4-OPRM system 
with 2-out-of-4 output Voter channels (2 
per RPS Trip System), and allowed one 
OPRM bypass total.

8.4.3.4 OPRM-Related RPS Trip Functions - A Modes of Operation requirement of Mode 1 > 25% 
Applicable Modes of Operation RTP, consistent with the PRNM LTR Supplement 1, 

has been included in the Tech Spec along with 
Add the requirement for operation of the associated Bases descriptions. The specific wording 
OPRM Upscale function in Mode 1 included in the Function 2.f Bases discussion for 
(RUN) when Thermal Power is > 25% Modes of Operation has been modified somewhat 
RTP, and add Bases descriptions as from the LTR proposed text for improved clarity of 
required. the intent.  

See the PBAPS Tech Spec and Bases markup for the 
specific changes.  

8.4.4.1.4 OPRM-Related RPS Trip Functions - A Channel Check requirement of once per 12 hours 
Channel Check has been included for the OPRM Upscale function, 

Add once per 12 hour or once per day consistent with the PRNM LTR Supplement 1.  
Channel Check or Instrument Check 
requirements for the OPRM Upscale See the PBAPS Tech Spec markup for the specific

Section
A minimum operable channels requirement of three, 
shared by both trip systems, has been included in the 
Tech Spec for the OPRM Upscale trip function 
(Function 2.f). This addition, as well as addition of 
action statements and Bases descriptions, is consistent 
with the PRNM LTR and LTR Supplement 1.  
However, to make the Required Action statements 
more consistent with the intent of the LTR, a note has 
been added to Required Action 1.2 stating that LCO 
3.0.4 is not applicable.  

Although the exception to LCO 3.0.4 is not included 
in the PRNM LTR Supplement 1, it is consistent with 
the intent of Required Action 1.2. Inclusion of Action 
1.2 is intended to allow orderly identification and 
implementation of a resolution plan for an 
unanticipated design problem with the OPRM logic 
without undue impact on normal plant operation. The 
LCO 3.0.4 exception does not eliminate the 
requirement to restore the OPRM Upscale function to 
OPERABLE status within a 120-day period. The 
exception does, however, allow the plant to start up 
with the alternate detect and suppress provision of 
Action 1. 1 in effect during the 120-day period.  

The Bases discussion of Required Action 1.2 has also 
been modified from the LTR proposed text to reflect 
the inclusion of the Note regarding LCO 3.0.4 and to 
cite the PRNM LTR Supplement 1 as a reference 
(Ref. 13).  

See the PBAPS Tech Spec and Bases markup for the 
specific changes.
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Section Utility Action Required Response 

function. changes.

OPRM-Related RPS Trip Functions 
Channel Functional Test 

Add Channel Functional Test 
requirements with a requirement for a 
test frequency of every 184 days (6 
months), including the 2-out-of-4 Voter 
function.  

Add a "confirm auto-enable region" 
surveillance on a once per outage basis 
up to 24 month intervals.

8.4.4.2.4 A "confirm auto-enable region" surveillance 
requirement, SR 3.3.1.1.19, has been added to require 
confirmation that the OPRM Upscale trip output auto
enable (not bypassed) setpoints remain correct. The 
SR Bases wording is similar to that in the LTR, but 
the wording has been modified and Reference 18 
added to clarify that the setpoints are nominal values.  
References to two related SRs have also been added.  
The discussion of the use of APRM Simulated 
Thermal Power and drive flow for the setpoints (vs.  
Thermal Power and core flow) has been omitted from 
the SR 3.3.1.1.19 Bases because that same 
information is presented in the newly added OPRM 
Upscale (Function 2.f) Bases discussion.  

Use of the term "rated drive flow" has been omitted 
from the SR wording to avoid potential confusion at 
PBAPS where the terminology "rated recirculation 
drive flow" is not commonly used.  

These changes have no effect on the actual SR as 
originally defined in the PRNM LTRs since the intent 
of the SR, to require reconfirmation of the setpoints in 
the APRM hardware, remains unchanged from the 
LTR.  

A Channel Functional Test requirement with a test 
frequency of every 184 days (SR 3.3.1.1.11) has been 
added for the OPRM Upscale consistent with the 
PRNM LTR, Supplement 1. The SR 3.3.1.1.11 is 
already applied to the 2-Out-Of 4 voter channels.  
The original PBAPS PRNM modification also 
included a second note to SR 3.3.1.1.11 (not included 
in the PRNM LTR) to clarify that the SR also applied 
to the flow input function, except the transmitters.  
That note has been modified to also include the 
OPRM Upscale Function 2.f.  

No change is shown in the PRNM LTR Supplement 1 
for the Channel Functional Test (SR 3.3.1.1.11) 
Bases to cover the OPRM Upscale Function. The 
Bases discussion for SR 3.3.1.1.11 has been modified 
slightly to clarify that the recirculation flow is used 
for the auto-enable of the OPRM Upscale trip as well 
as for the APRM STP Upscale trip.  

See the PBAPS Tech Spec and Bases markup for the 
specific changes.
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Utility Action Required
OPRM-Related RPS Trip Functions 
Channel Calibration 

Add calibration interval requirement of 
every 24 months for the OPRM Upscale 
function.  

Revise Bases text as required.

4 + -

OPRM-Related RPS Trip Functions 
Response Time Testing 

Modify as necessary the response time 
testing procedure for the 2-out-of-4 
Voter function to include the Voter 
OPRM output solid-state relays as part

Response

8.4.4.3.4

The PBAPS response time testing related to the 2
Out-Of-4 Voter Function tests from the PRNM panel 
terminals to the RPS relays. This interface is 
unchanged by addition of the OPRM Upscale 
Function because the OPRM Upscale trip outputs are 
connected electrically in series with the other APRM 
trip outputs to the RPS. Therefore, no change is

Section

A Channel Calibration requirement for the OPRM 
Upscale function has been added consistent with the 
PRNM LTR Supplement 1, but also with some 
additional changes not included in the LTRs as 
discussed below.  

The original PRNM modification added a third note 
to SR 3.3.1.1.12 and revised the SR 3.3.1.1.12 Bases 
to address APRM, and to clarify that SR 3.3.1.1.12 
includes calibrating the associated recirculation loop 
flow channel. The original requirement was intended 
to assure that the drive flow used by the APRM 
Simulated Thermal Power flow biased trip was 
properly calibrated.  

The PRNM LTR, Supplement 1 does not identify any 
additional changes to the Bases for OPRM Upscale 
Channel Calibration requirements. However, reviews 
of the Bases wording as part of the OPRM 
implementation identified two aspects that should be 
clarified: 1) the wording should recognize that drive 
flow is also used as an input to the OPRM Upscale 
trip auto-enable function, and 2) the "calibrating the 
recirculation loop flow channel" needed to include the 
drive flow / core flow correlation. Therefore, as part 
of the OPRM Upscale Function addition, the 
SR 3.3.1.1.12 Bases discussion has been modified to 
include discussion of the OPRM Upscale auto-enable 
function, and to expand the discussion of the scope of 
calibrating the drive flow channel. The third note to 
SR 3.3.1.1.12 has also been modified to include 
Function 2.f.  

Since the PBAPS Bases groups discussion of 
SR 3.3.1.1.12 with other CHANNEL CALIBRATION 
SRs (SRs 3.3.1.1.10, 15 & 16), some of the text has 
been rearranged for better flow. These changes do 
not affect the content or scope of any of the other SRs 
(SR 3.3.1.1.10, 15 & 16).  

See the PBAPS Tech Spec and Bases markup for the 
specific changes.

8.4.4.4.4

I
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Section Utility Action Required Response 

of the response time tests, alternating required to the Tech Spec or Bases for response time 
testing of the Voter OPRM output with testing.  
the Voter APRM output. NOTE: Since the response time test (SR 3.3.1.1.18) 

will be current at the time of the OPRM Upscale 
Function activation, and since no response time 
sensitive equipment is affected by the OPRM Upscale 
Function activation, it is not necessary to re-perform 
SR 3.3.1.1.18 prior to declaring the OPRM Upscale 
Function OPERABLE.  

8.4.5.4 OPRM-Related RPS Trip Functions - The LSFT (SR 3.3.1.1.17) for the OPRM function is, 
Logic System Functional Testing the same as for the APRM, a test of the 2-Out-Of-4 
(LSFT) voter only. Consistent with the PRNM LTR 

Supplement 1, the only change required to implement 
Add requirement for LSFT every the OPRM "LSFT" is the addition of "and OPRM" in 
refueling cycle, 18 or 24 months at the the Tech Spec Bases and revision of the related plant 
utility's option based on which best fits procedures to include testing of the OPRM Upscale 
plant scheduling, trip outputs from the 2-out-of-4 voter. The procedure 

changes will be made as part of the normal 
modification process.  

See the PBAPS Tech Spec Bases markup for the 
specific changes.  

Position on Compliance With TS SR 3.3.1.1.17 for 
the OPRM Function 

It is PBAPS' position that performance of 
SR 3.3.1.1.17 relative to the OPRM Upscale voting 
function within the 2-Out-Of-4 Voter channel can be 
considered met via acceptance testing performed at 
the factory, in-plant functional testing of the 
hardware, and internal self testing performed by the 
hardware. The next subsequent performance of this 
LSFT for the OPRM Upscale function will be during 
the first refueling outage following activation of the 
OPRM Upscale trip output. Justification for this 
position is included following this table.  

8.4.6.1 OPRM-Related RPS Trip Functions - There are four "sets" of OPRM related setpoints and 
Setpoints adjustable parameters: a) OPRM trip auto-enable (not 

bypassed) setpoints for STP and drive flow; b) period 
Add setpoint information to the based detection algorithm (PBDA) confirmation count 
appropriate document and identify in the and amplitude setpoints; c) period based detection 
plant-specific submittal the basis or algorithm tuning parameters; and d) growth rate 
method used for the calculation and algorithm (GRA) and amplitude based algorithm 
where the setpoint information will be (ABA) setpoints.  
recorded. The first set, the setpoints for the "auto-enable" 

region for OPRM, as discussed in the Bases 
discussion of the new SR 3.3.1.1.19, will be treated as
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Section I Utility Action Required Response

Recirculation Loops Operating

LCO 3.4.1 currently requires operation 
in the "Unrestricted" Region of the 
power flow map. This restriction and 
associated required actions were 
implemented as part of the Interim 
Corrective Actions in response to NRC 
Generic Letter 86-02.

nominal setpoints with no additional margins added.  
The deadband for these setpoints is established so that 
it increases the enabled region. The settings, 30% 
APRM Simulated Thermal Power and 60% drive 
flow, are defined (limit values) in the Tech Spec SR 
3.3.1.1.19.  

The second set, the PBDA trip setpoints, will be 
established in accordance with the BWROG 
LTR 32465-A methodology, previously reviewed and 
approved by the NRC, and will be documented in the 
COLR. Table 3.3.1.1 has been modified to add a 
footnote "(d)" to document that the PBDA setpoints 
are defined in the COLR.  

The third set, the PBDA "tuning" parameter values, 
are established in accordance with and controlled by 
PBAPS procedures, within the limits established in 
the BWROG LTRs, or as documented in this 
submittal.  

The forth set, the GRA and ABA setpoints, consistent 
with the BWROG submittals, are established as 
nominal values only, and controlled by PBAPS 
procedures only.  

See the PBAPS Tech Spec Bases markup for the 
specific changes. To document the handling of 
OPRM setpoints, the specific wording in the PBAPS 
Tech Spec Bases markup has been expanded and 
modified somewhat from that shown in the PRNM 
LTR Supplement 1.
Concurrent with activation of the OPRM Upscale trip 
function, LCO 3.4.1, its associated actions and 
surveillance requirements, and the related Bases are 
being revised to delete requirements related to the 
restricted region of operation. The implementation of 
the automatic OPRM Upscale trip function eliminates 
the need for the ICAs and the related administrative 
requirements implemented in LCO 3.4.1. The other 
LCO conditions limiting operation with mismatched 
flows or in single loop operation are retained. Action 
statements have been modified to delete Actions 
required only to support the ICAs. The current action 
statements related to the "no recirculation loops in 
operation" condition (current Condition F) are 
structured to support the ICAs. However, that 
Condition must still be addressed. Therefore, a new 
Condition B is established combining the current

None
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Section Utility Action Required [ Response
Condition F and Condition E (required actions not 
completed) as "OR". The Required Action for both is 
to be in Mode 3 within the required time. The 
Completion Time for the new Required Action B.1 
will be 12 hours, the same as previously allowed for 
Required Action E. 1, but increased from the 
previously allowed 6 hours for Required Action F.2.  
With the added protection of the automatic OPRM 
Upscale trip to detect potential instabilities, this 
change is judged reasonable in that it allows more 
time for an orderly plant shutdown. This change 
makes the PBAPS Tech Spec Completion Time for 
this Required Action consistent with the Improved 
Standard Tech Specs.  

The Tech Spec Bases have been modified consistent 
with these Tech Spec changes. See the PBAPS Tech 
Spec and Bases markup for the specific changes.

None Core Operating Limits Report Requirements have been added to 5.6.5a to include 
the OPRM setpoints in the COLR, and in 5.6.5b to 

Reporting requirements 5.6.5 does not identify the BWROG LTR as the basis.  
currently address the OPRM. See the PBAPS Tech Spec markup for the specific 

changes.  

9.1.3 Utility Quality Assurance Program 

As part of the plant-specific licensing The activation of the OPRM trip is accomplished by 
submittal, the utility should document removing hardware jumpers in the panel. There are 
the established program that is no required firmware changes.  
applicable to the project modification.  
The submittal should also document for 
the project what scope is being 
performed by the utility and what scope 
is being supplied by others. For scope 
supplied by others, document the utility 
actions taken or planned to define or 
establish requirements for the project, to 
assure those requirements are compatible 
with the plant-specific configuration.  
Actions taken or planned by the utility to 
assure compatibility of the GE quality 
program with the utility program should 
also be documented.  

Utility planned level of participation in 
the overall V&V process for the project 
should be documented, along with utility 
plans for software configuration
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Section Utility Action Required Response 
management and provision to support 
any required changes after delivery 
should be documented.
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Justification for considering SR 3.3.1.1.17 - Logic System Functional Test - as being 
satisfactorily met for the OPRM Upscale voting function of the 2-Out-Of-4 Voter channel 

SR 3.3.1.1.17 is normally performed during an outage because the method for performing the SR creates 
a full RPS trip (scram). PBAPS plans to activate the OPRM Upscale trip output on line during full 
power operation, so the normal method of performing SR 3.3.1.1.17 can not be used. PBAPS has 
evaluated alternative methods for performing the SR on-line. One alternative requires careful 
coordination of actions in multiple channels, with a very limited time available. For this alternative, any 
minor error or delay in the sequence of actions, which would normally have no adverse consequences, 
will lead to an unintentional scram. A second alternative has been identified that carries a smaller risk of 
inadvertent scram, but requires disconnecting multiple fiberoptic cables within the cabinet, an action that 
would normally not be required, and creates a significantly increased risk of causing equipment damage 
or equipment inoperability.  

Since the only identified alternatives for performing the SR while at power carry significant risk of 
causing problems, PBAPS has evaluated the overall testing that has been and will be performed for the 
equipment performing the OPRM Upscale function. Based on that evaluation, PBAPS has determined 
that the intent of the LSFT for the OPRM Upscale testing will be met and that this SR will not need to be 
performed until the next refuel outage following trip activation. The basis for this conclusion is as 
follows.  

The primary purpose of the SR is to reconfirm that the 2-out-of-4 voting logic is still functioning 
correctly. As stated in the PRNM LTR, the test of the voting logic in the LSFT SR is redundant to an 
automatic self-test function that repetitively injects test signals for all combinations of inputs to confirm 
that the voting logic continues to function correctly. Failures detected by the self-test function are 
reported via the associated APRM channel to the operator. The PRNM LTR states that the LSFT SR 
provides "overlap" between the automatic self-test of the voting logic and the voter output test provided 
by the Channel Functional test SR, which will be performed at the time of OPRM Upscale trip activation.  
At Peach Bottom's request, GE has re-evaluated the final hardware design and confirmed that the 
Channel Functional test SR and the automatic self-test of the voting logic provide full overlap, so the 
LSFT is not required for coverage. GE further clarified that the primary reason for the PRNM LTR 
recommended LSFT coverage of the voting logic was to provide "defense-in-depth" due to the lack of 
operational experience with the new equipment. Since the time the PRNM LTR was approved, the same 
voter hardware used at PBAPS has been installed at 10 BWRs, with over 20 plant-years of operation 
without any identified failures of the voting logic.  

Peach Bottom performed the equivalent of the LSFT for the OPRM Upscale function during the factory 
acceptance test (FAT) prior to installation for both Units. The normal LSFT SR was performed for the 
APRM High/Inop voting logic after installation of the PRNM equipment prior to start-up for the current 
cycle. No voting logic problems were found during these tests.  

Based on (1) the determination that the LSFT provides no additional hardware test coverage beyond that 
provided by the automatic self-test and the Channel Functional test SR to be performed at the time of trip 
activation, (2) the completion of an equivalent OPRM LSFT test during the FAT and the normal LSFT 
on the APRM High/Inop voting logic without detected problems, and (3) the extensive operating 
experience at other BWR plants without voting logic failures, Peach Bottom has concluded that TS SR 
3.3.1.1.17, as it applies to the OPRM Upscale function of the 2-Out-Of-4 Voter channel, has already been 
satisfied and need not be performed until the next refueling outage following OPRM Upscale function 
trip activation.
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OPRM Corner Frequency, Period Tolerance, and 
Maximum Period Discussion, Proposed Setpoint Range Revisions, 

and Associated Justifications 

Background 

LTR NEDO-32465-A, "Reactor Stability Detect and Suppress Solutions Licensing Basis Methodology 
for Reload Applications" describes the licensing basis methodology for the Option III long term stability 
solution. The licensing basis for this solution is the period based algorithm (PBA) which relies on the 
fact that OPRM "cells", composed of closely spaced local power range monitors (LPRMs), can be used 
to distinguish between thermal-hydraulic instabilities and stable reactor operation. During normal, 
steady state reactor operation, LPRM signals are comprised of a broad range of frequencies that are 
typically present in a boiling water reactor (BWR). These LPRM signals become more coherent 
displaying a characteristic frequency in the 0.3 to 0.7 Hertz (Hz) range with the onset of thermal
hydraulic instability. The PBA uses the difference in LPRM signal coherence to detect instabilities. The 
coherence persists when signals from closely spaced LPRMs are combined in OPRM cells.  

Specifically, the OPRM combines signals from LPRMs assigned to the OPRM cell and determines each 
successive pair of OPRM cell maxima and minima. If the maxima/minima occur at a frequency in the 
range of 0.3 to 0.7 Hz, the base period is set. If the subsequent maxima/minima occur within a specified 
tolerance band of the base period, the oscillation is considered to be a single period confirmation.  
Subsequent maxima/minima which fall within the specified base period tolerance range cause the PBA 
continuous period confirmation (CPC) counter to be incremented by one. This process continues until a 
maxima/minima is found to be outside the specified base period tolerance range, at which time the CPC 
counter is reset to zero. The last CPC count prior to resetting is termed the maximum continuous period 
confirmation (MCPC) count.  

The CPC for each OPRM cell is evaluated simultaneously. During normal plant operation with large 
stability margin, non-zero CPC count values are expected due to the random nature of normal core 
neutron-flux noise. As shown in the data in Tables 1, 2, 3 and 4, the largest frequency of occurrence is a 
MCPC of 1, with rapidly decreasing frequency of occurrence of higher MCPC counts. The OPRM 
tuning process, the results of which are discussed in the paragraphs that follow, is intended to optimize 
the setting values of various OPRM tuning parameters so that the PBA is sufficiently sensitive to detect 
actual core oscillations while not unnecessarily tripping on normal core neutron-flux noise. The data in 
Tables 1, 2, 3 and 4 shown shaded applies to the final settings selected.  

LTR NEDO-32465-A (Section 3.4.1) describes the acceptable range of values for two OPRM parameters, 
period tolerance and comer frequency. Both of these parameters can be independently adjusted to tune 
the OPRM to each plant's unique LPRM noise characteristics. Within the ranges defined for these 
parameters, the OPRM will provide sufficient CPCs to detect thermal-hydraulic instabilities prior to 
reaching the PBA amplitude trip setpoint. The ranges presented in NEDO-32465-A were based upon 
testing the PBA using data taken with analog LPRM signals from several different plants. Data was 
taken at a 50-millisecond sample rate during stable and unstable reactor operation. A range for each 
OPRM setpoint value was defined to ensure that the OPRM is sensitive enough to detect an instability as 
it develops at low amplitudes while allowing utilities the flexibility to adjust the OPRM response to their 
plant's noise characteristics during steady-state operation. The adjustments to account for noise 
characteristics are necessary to avoid spurious alarms and reactor scrams. Normal operational LPRM
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signals are viewed by the OPRM as a distribution of MCPCs. The OPRM is tuned based on the MCPC 
distribution under plant operating conditions that have significant stability margin (i.e., near or at rated 
conditions). Based upon tuning criteria proposed by GE, the PBAPS OPRM tuning setpoints as 
discussed below provide more than adequate sensitivity.  

PBAPS Specific Information 

Based on OPRM data collected during the "monitoring period" following PRNM installation at PBAPS, 
it is apparent that the OPRM is too sensitive when the least sensitive setpoints defined in Table 3-1 of 
LTR NEDO-32465-A are used (i.e., period tolerance of 100 milliseconds and comer frequency of 2.5 
Hz). However, the OPRM design of the PRNM system allows the OPRM period tolerance and comer 
frequency to be set to less sensitive values than those defined in the LTR, i.e., the hardware allows values 
from 50 to 300 millisecond and 1.0 to 3.0 Hz, respectively, compared to 100 to 300 millisecond and 1.0 
to 2.5 Hz, respectively, in the LTR. PBAPS testing indicates that the OPRM more closely meets the GE 
tuning criteria under normal operating conditions if a period tolerance of 50 milliseconds and comer 
frequency of 3.0 Hz are allowed to be utilized. The 3.0 Hz/50 millisecond tuning settings are established 
based on data obtained at rated plant conditions per established GE procedures. The data collected 
during low power as part of initial plant start-up indicated slightly more sensitive settings might be 
acceptable, however, subsequent data collection at rated conditions indicate the 3.0 Hz/50 millisecond 
settings produce data in closer agreement with optimum OPRM tuning criteria established by GE.  

The following factors contribute to the OPRM function being more sensitive than originally anticipated 
for the PBAPS installation: 

1) The plant data used to develop the OPRM detection algorithm had a sample interval of 50 
milliseconds. The PBAPS PRNM provides LPRM data to the OPRM algorithm every 25 
milliseconds. This increased sampling rate tends to increase OPRM sensitivity.  

2) PBAPS noise characteristics differ from those of the reference plants used to test the detection 
algorithm. Specifically, the PRNM system has improved accuracy, noise immunity, and LPRM 
signal filtering. The additional LPRM filtering tends to increase OPRM sensitivity, thus producing 
higher MCPC counts when the plant is operating with a large stability margin.  

The maximum oscillation period (Tmx) is the largest expected period that the OPRM would sense if a 
reactor instability was present. The minimum oscillation period (Tmin) is the smallest expected period 
that the OPRM would sense if a reactor instability was present. For example, if the time between 
successive LPRM signal maxima/minima is greater than Tnx,, or less than Tn , the oscillation is not 
indicative of an anticipated reactor instability. LTR NEDO-32465-A (Section 4.3.2.4) states that studies 
of actual instability events indicate that the expected period is approximately 1.8 to 2.0 seconds (0.5 to 
0.56 Hz), but that it is desirable to consider a wider band of oscillation frequencies between 0.3 Hz (Tn, 
= 3.3 seconds) and 0.7 Hz (Tr.n, = 1.4 seconds). The OPRM design allows Trx to be set in the range of 
3.0 to 5.0 seconds (0.33 to 0.2 Hz). A review of the online test data indicates that setting Tma, at its lower 
design limit of 3.0 seconds (frequency of 0.33 Hz) may help to avoid spurious OPRM alarms and trips.  
Based on LTR NEDO-32465-A (Figure 4-5), allowing T,, to be set down to 3.0 seconds does not 
significantly alter the probability of detecting core instability. Based on that information, PBAPS OPRM 
tuning procedures will allow T.,, settings down to the hardware limit of 3.0 seconds to reduce the risk of 
spurious OPRM alarms and trips.
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Conclusion 

The OPRM is fully expected to produce enough MCPCs to exceed the alarm and trip setpoints if a 
thermal-hydraulic instability should occur. Allowing PBAPS to use the full range of tuning parameters 
allowed by the OPRM design, including the allowance to set the corner frequency up to the limiting 
value of 3.0 Hz, the period tolerance down to the limiting value of 50 milliseconds, and the maximum 
period down to the limiting value of 3.0 seconds, provides acceptable OPRM sensitivity based on the 
foregoing discussions. These setpoint values are slightly outside the ranges described in LTR NEDO
32465-A, which were based on data from a few plants with different power monitoring system designs.  
However, the values are consistent with the original definition of the PBA in NEDO-31960-A, 
Supplement 1. The proposed tuning setpoint range changes provide margin to spurious alarms and trips 
during stable reactor operation and do not compromise the ability of the OPRM to detect instabilities and 
initiate an automatic reactor scram prior to violating the minimum critical power ratio (MCPR) safety 
limit for anticipated reactor instabilities.
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Table 1 Unit 3 
PBAPS Unit 3 OPRM Tuning Data, Confirmation Counts vs. Tuning Settings 

24% Power /40 M# Flow/33 Operable Cells 
OPRM Corner Freq (Hz)/ 1 2 3 4 5 6 7 8 9 10 
Chann Period Tol. (ms) 

el 
1 3.0 Hz50ms (2) 171 7 0 0 0 0 0 0 0 
1 3.0 Hz/100 ms (2) 236 16 1 0 0 0 0 0 0 
1 2.5 Hz/100 ms (2) 93 6 0 0 0 0 0 0 0 
1 2.0 Hz/100 ms (2) 16 1 0 0 0 0 0 0 0 
1 2.0 Hz/150 ms (2) 48 9 3 1 0 0 0 0 0 

2 3.0.Hz5.ms (2) 311 22 5 1 0 0 0 0 0 
2 3.0 Hz/100 ms (2) 323 17 3 0 0 0 0 0 0 
2 3.0 Hz/100 ms (2) 377 17 1 0 0 0 0 0 0 

3 3.0Hz/50ms (2) 174 9 1 0 0 0 0 0 0 
3 3.0 Hz/100 ms (2) 249 10 4 0 0 0 0 0 0 
3 2.5 Hz/100 ms (2) 98 5 0 0 0 0 0 0 0 
3 2.0 Hz/ 100 ms (2) 15 1 0 0 0 0 0 0 0 
3 2.0 Hz/150 ms (2) 37 6 1 0 1 0 0 0 0 

4 3.0Hz/50ms (2) 199 8 0 0 0 0 0 0 0 
4 3.0 Hz/100 ms (2) 242 27 3 0 0 0 0 0 0 
4 2.5 Hz/ 100 ms (2) 126 11 1 0 0 0 0 0 0 
4 2.0 Hz/100 ms (2) 67 4 2 1 0 0 0 0 0 
4 2.0 Hz/50ms (2) 54 8 2 0 0 0 0 0 0

(1) All data taken with: Tmin = 1.40; Tmax = 3.00; recording time of 10 minutes.  

(2) Count significantly larger than for "2". Value not recorded.
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Table 2 Unit 3 
PBAPS Unit 3 OPRM Tuning Data, Confirmation Counts vs. Tuning Settings 

99.8% Power / 98.5 M# Flow/33 Operable Cells
OPRM Corner Freq (Hz), 1 2 3 4 516 718 9 10 

Channel Period Tol. (ms) I 1 I 
1 2.0Hz/lOOms 4050 1452 159 86 9 4 1 0 0 0 
1 2.5Hz/lOOms 3810 1047 119 21 3 2 0 0 0 0 
1 2.5 Hz/ 50 ms 4067 989 81 21 1 0 0 0 0 0 
1 3.0 Hz/100 ms 2780 853 93 22 2 0 0 0 0 0 
1 3.0Hz/50ms 3436 640 51 11 2 0 0 0 0 0 
1 3.0 Hz/SOms 3232 606 26 1 1 0 0 0 0 0 
2 3.0Hz/O5ms 3332 692 49 18 1 1 0 0 0 0 
2 3.0Hz/5Oms 3596 576 35 3 0 0 0 0 0 0 
2 3.oHz/50ms 3470 709 58 11 1 0 0 0 0 0 
2 3.-0Hz/50.ms .. 3168 630 48 9 0 0 0 0 0 0

2.0 Hz/ O10 ms
3 2.5Hz/100ms 
3 2.5 Hz / 50 ms

.q 0 H7 / 1in m.•

4218 1493 174 70 9 
3779 1141 122 20 5 
4165 909 72 9 2 
2777 875 79 7 2 
3297 635 63 7 0 
3291 609 13 1 0

3 
0 
0 
0

3 
0 
0 
0 
0 
0
0 
0 
0 
0

0 
0 
0 
0 
0 
0
0 
0 
0 
0

1 
0 
0 
0 
0 
0
0 
0 
0 
0

0 
0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0

1 
0 
0 
0

0 
0 
0 
0

(1) All data taken with: Tmin = 1.40; Tmax = 3.00; recording time of 10 minutes.

3
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Table 3 Unit 2 
PBAPS Unit 2 OPRM Tuning Data, Confirmation Counts vs. Tuning Settings 

100% Power/ 96% Flow/33 Operable Cells 
OPRM Corner Freq (Hz)/ 1 2 3 4 5 6 7 8 9 10 
Channe Period Tol. (ins) 

I 
1 3.0 Hz/150 ms 3517 1266 232 82 16 11 2 0 0 0 
1 3.0 Hz/100 ms 4082 1062 129 31 7 2 0 0 0 0 
1 3.0Hz/50ms 4197 869 61 17 1 0 0 0 0 0 
1 3.0 Hz/ 50 ms 4595 945 105 13 7 0 0 0 0 0 

2 3.0 Hz/100 ms 3974 1114 148 37 7 4 1 0 0 0 
2 3.0 Hz/50 ms 4474 860 83 10 3 0 0 0 0 0 

2 3.0Hz/50ms 4198 976 82 20 0 0 0 0 0 0 

3 3.0 Hz/100 ms 4009 1126 152 49 6 10 0 0 0 0 
3 3.0 Hz/ 50 ms 4501 884 76 9 1 0 0 0 0 0 
3 3.0 Hz/50 ms 4250 923 76 14 0 0 0 0 0 0 

4 3.0Hz/50ms 4349 832 72 19 1 0 0 0 0 0 
4 3.0Hz/50ms 4412 838 63 16 1 0 0 0 0 0

(1) All data taken with: Imin = 1.40; I max = 3i.00; recording time OT 1 U minutes.
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Table 4 Unit 2 
PBAPS Unit 2 OPRM Tuning Data, Confirmation Counts vs. Tuning Settings 

21-22% Power /25-30% Flow/33 Operable Cells 
OPIRM .Corner Freq (Hz)/I 1 2 13 1 4 1 5 6 17 8 9 10 

Channel Period Tol. (ms) 11 6L! 

1 2.0 Hz/100 ms 774 155 7 2 0 0 0 0 0 0 
1 2.0 Hz/150 ms 683 171 16 0 0 0 0 0 0 0 
1 2.0 Hz / 200 ms 669 197 15 2 0 0 0 0 0 0 
1 2.0 Hz /250 ms 597 170 17 6 0 0 0 0 0 0 
1 2.5 Hz /150 ms 1107 257 21 2 0 0 0 0 0 0 
1 2.5 Hz /200 ms 1116 272 21 8 2 0 0 0 0 0 
1 2.5 Hz/ 250 ms 1059 325 35 10 1 1 0 0 0 0 
1 3.0 Hz /150 ms 1829 339 15 7 0 0 0 0 0 0 

2 2.0 Hz/ 100 ms 796 100 5 3 0 0 0 0 0 0 
2 2.0 Hz/ 150 ms 729 117 19 3 1 0 0 0 0 0 
2 2.0 Hz /200 ms 703 123 17 4 0 0 0 0 0 0 
2 2.0 Hz/ 250 ms 667 128 15 6 0 0 0 0 0 0 
2 2.0 Hz /300 ms 558 138 22 7 1 0 0 0 0 0 
2 1.5 Hz/100 ms 93 7 0 0 0 0 0 0 0 0 
2 2.5 Hz/100 ms 1278 204 9 1 0 0 0 0 0 0 
2 2.5 Hz /150 ms 1380 243 20 1 1 1 0 0 0 0 
2 3.0 Hz /100 ms 1945 317 12 1 0 0 0 0 0 0 

3 2.0 Hz/100 ms 609 91 8 0 0 0 0 0 0 0 
3 2.0 Hz/ 150 ms 537 130 10 3 0 0 0 0 0 0 
3 2.0 Hz /200 ms 515 132 7 1 0 0 0 0 0 0 
3 2.0 Hz /250 ms 452 120 6 2 0 0 0 0 0 0 
3 2.5 Hz/150 ms 992 172 21 2 0 0 0 0 0 0 
3 2.5 Hz /250 ms 973 253 17 13 1 1 0 0 0 0 
3 2.5 Hz /200 ms 986 176 13 5 0 0 0 0 0 0 
3 3.0 Hz /100 ms 1961 241 15 2 0 0 0 0 0 0 
3 3.0 Hz /150 ms 1955 331 27 3 1 0 0 0 0 0 
3 3.0 Hz /200 ms 1872 379 40 8 3 2 0 0 0 0 

4 2.0 Hz/ 100 ms 114 14 3 2 0 0 0 0 0 0 
4 2.0 Hz/150 ms 87 21 0 2 1 0 0 0 0 0 
4 2.0 Hz /200 ms 84 11 2 1 1 0 0 0 0 0 
4 2.0 Hz/250 ms 61 12 0 1 0 0 0 0 0 0 
4 2.0 Hz /300 ms 62 17 5 2 1 1 0 0 0 0 
4 1.5 Hz/ 100 ms 3 0 0 0 0 0 0 0 0 0 
4 2.5 Hz/ 50 ms 563 35 3 0 0 0 0 0 0 0 
4 2.5 Hz/100 ms 551 60 6 1 1 0 0 0 0 0 
4 2.5 Hz/15 ms 636 71 12 2 4 1 1 0 0 0 
4 3.0Hz5z/50 ms 1 446 114 10 2 0 0 0 0 0 0 
4 3.0 Hz /100 ms 1411 132 15 7 1 0 0 0 0 0 

(1) All data taken with: Tmin = 1.40; Tmax= 3.00; recording time of 10 minutes.


