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THERMAL-HYDRAULIC STABILITY OPTION III 

Gentlemen: 

In response to NRC Generic Letter 94-02, "Long-Term Solutions and Upgrade of Interim 

Operating Recommendations for Thermal-Hydraulic Instabilities in BWRs," dated July 11, 
1994, Carolina Power & Light (CP&L) Company committed to implement the Boiling 

Water Reactor Owners' Group (BWROG) Enhanced Option I-A Reactor Stability Long

Term Solution. By letter dated November 1, 1996 (Serial: BSEP 96-0406), CP&L 

requested license amendments for the Brunswick Steam Electric Plant (BSEP), Unit Nos. 1 

and 2, that would allow full implementation of the Enhanced Option I-A Reactor Stability 

Long-Term Solution. These amendment requests were approved by the NRC as part of 

CP&L's conversion to the Improved Technical Specifications; issued on June 5, 1998, as 

License Amendment Nos. 203 and 233 for BSEP, Units 1 and 2, respectively.  

Enhanced Option I-A places restrictions on permitted operating regions of the power/flow 

map. Those restrictions have been determined to be unacceptable for efficient plant 

operation after implementation of the planned extended power uprate at BSEP, Units 1 

and 2. Therefore, in accordance with the Code of Federal Regulations, Title 10, Parts 50.90 

and 2.101, CP&L is requesting a revision to the Technical Specifications for BSEP, Units 1 

and 2, to support a modification that will install a digital Power Range Neutron Monitoring 

(PRNM) system. The modification will supersede plant modifications previously installed 

in support of CP&L's implementation of Enhanced Option I-A, and will allow full 

imnlermentation of the BWROG Option III Reactor Stability Long-Term Solut-=..  

The modification consists of replacing the existing Power Range Monitor (PRM) system, 

including the Average Power Range Monitor system, the Rod Block Monitor system, and 

the Local Power Range Monitor system, excluding the detectors and signal cables, with 

General Electric's (GE's) Nuclear Measurement Analysis and Control (NUMAC) PRNM 
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system. The Option III stability solution is integrated into the PRNM system electronics as 

an Oscillation Power Range Monitor (OPRM), which provides automatic detection and 

suppression of reactor instabilities.  

The PRNM system is scheduled for installation on Unit 1 in March 2002, and installation 

on Unit 2 in March 2003. As such, to support this schedule, CP&L requests NRC approval 

of these license amendment requests by February 15, 2002. The OPRM trip function will 

be fully operational during the first start-up following installation of the new PRNM 

system, with related Technical Specifications in place. OPRM tuning parameters will be set 

initially based on the operating experience from several plants that currently have the 

NUMAC PRNM/OPRM function installed and operational. Final tuning parameter 

adjustments will be made during or after start-up, if required, based on the OPRM response 

observed.  

Enclosure 1 describes the proposed changes and provides justification for the changes. The 

changes are consistent with GE Licensing Topical Report (LTR) NEDC-32410P-A, 
"Nuclear Measurement Analysis and Control Power Range Neutron Monitor 

(NUMAC-PRNM) Retrofit Plus Option III Stability Trip Function," and GE LTR 

NEDC-32410P, Supplement 1, "Nuclear Measurement Analysis and Control Power Range 

Neutron Monitor (NUMAC-PRNM) Plus Option III Stability Trip Function." These LTRs 

were approved by the NRC in letters dated September 5, 1995, and August 15, 1997, 
respectively.  

Enclosure 4 provides responses to the plant-specific utility actions required by LTR 

NEDC-32410P-A, including Supplement 1, and includes descriptions and justifications for 

deviations from the LTRs as well as changes that are not addressed in the LTRs. Revised 

Unit 1 Bases pages associated with the proposed amendments are included in Enclosure 10.  

These pages are provided for information only and do not require issuance by the NRC.  

CP&L is providing Mr. Mel Fry of the State of North Carolina a copy of the proposed 

license amendments in accordance with 10 CFR 50.91(b).  

As stated above, CP&L plans to implement the PRNM modification on Unit 1 in 

March 2002, during refueling outage B 114R1, and on Unit 2 in March 2003, during 

refueling outage B216R1. Therefore, to support this schedule, CP&L requests that the 

approved amendments be issued with the Unit 1 amendment effective at the start of 

refueling outage B 114R1, and the Unit 2 amendment effective at the start of refueling 

outage B216R1. To support implementation of the Technical Specification changes 

associated with these proposed license amendments, CP&L requests an implementation 

period of 60 days following the license amendments becoming effective.
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Please refer any questions regarding this submittal to Mr. David C. DiCello, 
Manager - Regulatory Affairs, at (910) 457-2235.  

Sincerely, 

ohn S. Ke an 

KMN/kmn 

Enclosures: 
1. Basis for Change Request 
2. 10 CFR 50.92 Evaluation 
3. Environmental Considerations 
4. Plant Specific Responses to Required Utility Actions Delineated in Licensing Topical 

Report N7EDC-32410P-A 
5. Page Change Instructions 
6. Typed Technical Specification Pages - Unit No. 1 
7. Typed Technical Specification Pages - Unit No. 2 
8. Marked-up Technical Specification Pages - Unit No. 1 
9. Marked-up Technical Specification Pages - Unit No. 2 
10. Marked-up Technical Specification Bases Pages - Unit No. 1 (For Information Only) 

John S. Keenan, having been first duly sworn, did depose and say that the information 
contained herein is true and correct to the best of his information, knowledge and belief; 
and the sources of his information are officers, employees, and agents of Carolina Power & 
Light Company.  

Notary (Seal)

My commission expires: ?/?g/()



Document Control Desk 
BSEP 01-0076 / Page 4 

cc (with enclosures): 

U. S. Nuclear Regulatory Commission, Region II 
ATTN: Mr. Luis A. Reyes, Regional Administrator 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW, Suite 23T85 
Atlanta, GA 30303-8931 

U. S. Nuclear Regulatory Commission 
ATTN: Mr. Theodore A. Easlick, NRC Senior Resident Inspector 
8470 River Road 
Southport, NC 28461-8869 

U. S. Nuclear Regulatory Commission 
ATTN: Mr. Donnie J. Ashley (Mail Stop OWFN 8G9) 
11555 Rockville Pike 
Rockville, MD 20852-2738 

Ms. Jo A. Sanford 
Chair - North Carolina Utilities Commission 
P.O. Box 29510 
Raleigh, NC 27626-0510 

Mr. Mel Fry 
Director - Division of Radiation Protection 
North Carolina Department of Environment and Natural Resources 
3825 Barrett Drive 
Raleigh, NC 27609-7221



ENCLOSURE 1

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2 
DOCKET NOS. 50-325 AND 50-324/LICENSE NOS. DPR-71 AND DPR-62 

REQUEST FOR LICENSE AMENDMENTS 
THERMAL-HYDRAULIC STABILITY OPTION III 

BASIS FOR CHANGE REQUEST 

Background 

In response to NRC Generic Letter 94-02, "Long-Term Solutions and Upgrade of Interim 
Operating Recommendations for Thermal-Hydraulic Instabilities in BWRs," dated July 11, 1994, 
Carolina Power & Light (CP&L) Company committed to implement the Boiling Water Reactor 

Owners' Group (BWROG) Enhanced Option I-A Reactor Stability Long-Term Solution.  

Enhanced Option I-A places restrictions on permitted operating regions of the power/flow map.  

These restrictions are known as the Exclusion Region and Restricted Region and provide an 

automatic scram or rod block, respectively, if the plant were to operate in these regions. The 

exclusion region was designed to prohibit operation in those areas that were susceptible to 

thermal-hydraulic instability. These operational restrictions have been determined to be 

unacceptable for efficient plant operation after implementation of a planned extended power 

uprate at the Brunswick Steam Electric Plant (BSEP), Units Nos. 1 and 2. Therefore, it has been 

concluded that replacement of the Enhanced Option I-A solution with "Reactor Stability Long

Term Solution Option III," as described in NEDO-31960-A, including Supplement 1, "BWR 

Owners' Group Long-Term Stability Solutions Licensing Methodology" is necessary. As such, 
CP&L is requesting a revision to the Technical Specifications to support a modification that will 

install a digital Power Range Neutron Monitoring (PRNM) system. The modification will 

supersede plant modifications previously installed in support of CP&L's implementation of 

Enhanced Option I-A, and will allow full implementation of the Option III Reactor Stability 
Long-Term Solution.  

The BWROG Option III stability solution will be implemented as part of the Power Range 

Monitor (PRM) system replacement. This modification consists of replacing the existing PRM 

system, including the Average Power Range Monitor (APRM) system, the Rod Block Monitor 

(RBM) system, the Local Power Range Monitor (LPRM) system, excluding the detectors and 

signal cables, and the Enhanced Option I-A function with General Electric's (GE's) Nuclear 

Measurement Analysis and Control (NUMAC) PRNM system. This change includes revisions 

of setpoints and deletion of existing features that are evaluated as part of the Option III solution.  

The Option III stability solution is integrated into the PRNM system electronics as an Oscillation 

Power Range Monitor (OPRM) Upscale trip function, which provides automatic detection and 

suppression of reactor instabilities.  

The PRNM system uses the OPRM detect and suppress function to implement Option III.  

During the first startup following installation of the new PRNM system, the OPRM trip function

El-1



will be fully operational with related Technical Specification in place. OPRM tuning parameters 
will be set initially based on the operating experience from several plants that currently have the 

PRNMIOPRM function installed and operational. Final tuning parameter adjustments will be 

made during or after startup, if required, based on the OPRM response observed.  

The proposed change will replace the currently installed and NRC approved Enhanced 

Option I-A long-term stability solution with an NRC approved Option III long-term stability 

solution. The PRNM hardware incorporates the Option III detect and suppress solution reviewed 

and approved by the NRC in References 1, 2, 3, and 4. The OPRM meets the General Design 

Criteria (GDC) 10 and 12 requirements by automatically detecting and suppressing design basis 

thermal-hydraulic oscillations prior to exceeding the fuel Minimum Critical Power Ratio 

(MCPR) Safety Limit.  

The proposed modification uses digital processing with software (i.e., firmware) control for the 

main signal processing part of the modification. The remainder of the equipment in the 

modification uses conventional equipment similar to the current system (e.g., penetrations, 
cables, and interface panels). The digital equipment has control processing points and software 

controlled digital processing whereas the current system has analog and discrete component 

processing. The result is that the specific failures of hardware and potential software common 

cause failures are different from the current system. The effects of software common cause 

failures are mitigated by hardware design and system architecture. When these PRNM failures 

are evaluated at the system level, there are no new effects.  

Enhanced Option I-A provided a long-term stability option with limited plant equipment 

modifications, and as such, developed regions where operation was prohibited with automatic 

protective actions and included a defense-in-depth option (i.e., Period Based Detection System 

(PBDS)) for unexpected events outside that region that relied upon a manual scram to terminate 

the event. As a result of enhanced monitoring capability of the NUMAC PRNM and the 

automatic detection and suppression of thermal-hydraulic instability afforded by the OPRM, the 

normal power/flow operating domain can be expanded. The OPRM system is designed to 

automatically detect and suppress instability events before they could impact the MCPR Safety 

Limit. Included with the OPRM function are two additional defense-in-depth algorithms that 

detect and suppress instability events. While these other defenses are not a credited solution, 
they provide robustness and backup to the Option III solution.  

As previously stated, Enhanced Option I-A places restrictions on permitted operating regions of 

the power/flow map. These restrictions are known as the Exclusion Region and Restricted 

Region and use an automatic scram or rod block, respectively, to prevent or restrict operation in 

these regions. The Exclusion Region was designed to prohibit operation in those areas that 

thermal-htydralic instability was credible and the Restricted Region where instabilities are 

possible. These regions were based on the Enhanced Option I-A specific licensing methodology 

and assumptions, using a combination of conservative calculations and specific restrictions 

agreed to between licensees and the NRC. Support of the boundaries requires cycle-dependent 

calculations and the regions are larger or smaller, depending on plant conditions. Interim 

corrective actions (ICAs), developed by the BWROG to assist utilities in the implementation of 

the requirements of NRC Bulleting 88-07, Supplement 1, directed in Technical
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Specification 3.3.1.1, Required Action 1. 1, are less conservative than some of the associated 

Enhanced Option I-A regions which have been calculated in support of Enhanced Option I-A at 

BSEP. Conditions of reduced Feedwater system temperatures result in the most divergence such 

that the exclusion region is larger than the three ICA boundaries.  

The Enhanced Option I-A solution had no provisions for an alternative method to continue 

operation with a generic solution problem. However, the NRC-approved Option III solution 

provides for alternative monitoring through the use of ICAs. The proposed Technical 

Specification changes are consistent with the Option III solution and industry practices that 

established the ICAs as suitable boundaries to preclude instability events. Based on experience 

from plants that have implemented the Option III solution, the anticipated use of these ICAs is 

infrequent. In addition, the time the plant would operate in areas of the power/flow map that 

were within the Enhanced Option I-A boundary regions (i.e., between full power operation and 

shutdown) is also small. Conditions conducive to reactor instability are possible even when 

operating within the guidance of the ICAs. Operator awareness of this potential when the reactor 

is in or near the stability regions, and the means to recognize and mitigate any resulting power 

oscillations are important components of the ICAs. If an instability event were to occur while 

operating under the ICAs, an immediate manual scram is required to mitigate the power 
oscillation.  

As part of this change, the APRM Downscale RPS trip will be eliminated. The APRM 

Downscale trip is interlocked with the Intermediate Range Monitor (IRM) trip outputs to enable 

the IRM Neutron Flux - High or IRM Inop trip if the reactor mode switch is in RUN and the 

APRM shows a Downscale trip. The primary purpose of the Downscale interlock is to help 

assure that the APRM trip functions are operable and available before the reactor mode switch is 

moved to RUN. It also provides backup to assure that the IRM trip functions are available if the 

reactor power is allowed to go below the APRM calibrated range without moving the reactor 

mode switch out of RUN.  

LPRM count below the normal minimum results in an alarm and rod block only. Therefore, this 

contribution is deleted from the automatic APRM Inop trip, but retained in the rod block and 

alarm logic. Consistent with this logic, in the replacement design, detection of fewer than the 

normally required number of LPRMs per level will result in an automatic rod block and alarm.  

In the current PRM system, operators must procedurally assure that the minimum number of 

LPRM detectors per level is maintained.  

The net effect of these design aspects is that there are some single failures that can cause a 

greater loss of sub-functionality than in the current system. Other design and functional aspects, 

however, have an offsetting effect. Redundant power supplies are used so that a single failure of 

alternating current power has no effect on the overall PRNM system functions while still 

resulting in a half-scram as does the current system. Continuous automatic self-test also assures 

that if a single failure does occur, it is much more likely to be detected immediately. As a result, 
the reliability of the safety-related functions in the replacement system is equal to or better than 

the current PRM system.
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The proposed Technical Specification changes associated with this modification are described 

below.  

Discussion and Description of the Proposed Changes 

The proposed Technical Specification changes are consistent with GE Licensing Topical Report 

(LTR) NEDC-3241OP-A, "Nuclear Measurement Analysis and Control Power Range Neutron 

Monitor (NUMAC-PRNM) Retrofit Plus Option III Stability Trip Function," which was 

approved by the NRC in a letter dated September 5, 1995, and GE LTR NEDC-32410P, 

Supplement 1, "Nuclear Measurement Analysis and Control Power Range Neutron Monitor 

(NUMAC-PRNM) Plus Option III Stability Trip Function," which was approved by the NRC in 

a letter dated August 15, 1997. Enclosure 4 to this letter provides responses to the plant-specific 

utility actions required by LTR NEDC-3241OP-A, including Supplement 1, and includes 

descriptions and justifications for deviations from the LTRs as well as changes that are not 

addressed in the LTRs.  

A. Technical Specification 3.2.3, "Fraction of Core Boiling Boundary (FCBB)" 

Technical Specification 3.2.3 was established to support the implementation of the 

Enhanced Option I-A stability solution. With the implementation of the NUMAC PRNM 

system with OPRM, the Option III stability solution, this specification is no longer 

needed. Technical Specification 3.2.3, along with its associated Bases, have been deleted 

in their entirety.  

B. Technical Specification 3.3.1.1, "Reactor Protection System (RPS) Instrumentation" 

APRM Related RPS Functions 

B. 1 Functions 

The APRM "Neutron Flux - High, Startup" scram function will be retained, but 

the name will be changed to APRM "Neutron Flux - High (Setdown)." 

The APRM "Flow Biased Simulated Thermal Power - High" scram function will 

be retained, but the name will be changed to APRM "Simulated Thermal Power 

High." 

The APRM "Fixed Neutron Flux - High" scram function will be retained, but the 

name will be changed to APRM "Neutron Flux - High." 

The APRM "Downscale" scram function will be eliminated.  

The APRM "Inop" scram function will be retained, but logic of the function will 

be changed somewhat to reflect the new NUMAC PRNM system and to delete the 

minimum LPRM detector count from this trip. The minimum LPRM detector 

count will be retained in the Inop alarm.

E1-4



A new pseudo APRM function entitled "2-Out-Of-4 Voter" will be added. 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. 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.  
Two of the 2-Out-Of-4 Voter channels will provide inputs to one RPS trip system 

and the other two 2-Out-Of-4 Voter channels will provide inputs to the other RPS 

trip system. As such, each of the inputs to RPS is a voted result of all four APRM 

channels. Additionally, only one APRM channel out of the four can be bypassed, 
while none of the voter channels can be bypassed. This assures at least two 

APRM channels to each of the 2-Out-Of-4 Voter channels in the event of a single 

APRM channel failure and one APRM channel bypassed. This will in turn result 
in trip signals to each RPS trip system (i.e., full scram).  

A new "OPRM Upscale" scram function will be added. The OPRM Upscale 
Function provides automatic detection and suppression of anticipated thermal
hydraulic power oscillations, thus providing protection from exceeding the fuel 
MCPR Safety Limit.  

B.2 Minimum Number of Operable APRM Channels 

The required minimum number of operable APRM channels will change from 
four to three channels.  

A new requirement for the minimum number of 2-Out-Of-4 Voter channels will 

be added; all four 2-Out-Of-4 Voter channels must be operable.  

The minimum number of operable LPRMs per APRM channel required for 

APRM channel operability will increase from 11 to 17 per APRM channel and 
from two to three for each of the four LPRM axial levels.  

A new requirement for the minimum number of operable OPRM channels will be 

added; three channels must be operable. The OPRM Upscale Function will have 

operability requirements associated with OPRM cells with a minimum of two 
LPRMs per cell for a cell to be operable and a minimum of 18 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.  

B.3 Applicable Modes of Operation 

The new APRM 2-Out-Of-4 Voter scram function will be required to be operable 
in Modes 1 (i.e., Power Operation) and 2 (i.e., Startup).  

The new OPRM Upscale scram function will be required to be operable only in 

Mode 1 (i.e., Power Operation) with Reactor Power > 20% Rated Thermal Power 
(RTP).
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B.4 Channel Check Surveillance Requirements

The Channel Check requirement for the APRM scram functions will be the same 
except the frequency will be reduced from once per 12 hours to once per 24 hours.  

The new APRM 2-Out-Of-4 Voter and OPRM Upscale Functions will have 
Channel Check requirements of the once per 24 hours.  

B.5 Channel Functional Test Surveillance Requirements 

APRM Neutron Flux - High (Setdown) 

The channel functional test requirement will be changed from a frequency of 

every seven days to every 184 days. The Channel Functional Test will include 

both the APRM channels and the 2-Out-Of-4 voter channels.  

APRM Simulated Thermal Power - High 

A Channel Functional Test requirement for testing every 184 days has been added 

to support a decrease in the Channel Calibration frequency. The Channel 
Functional Test will include both the APRM channels and the 2-Out-Of-4 Voter 
channels plus the flow input processing, excluding the flow transmitters.  

APRM Neutron Flux - High 

A Channel Functional Test requirement for testing every 184 days has been added 

to support a decrease in the Channel Calibration frequency. The Channel 
Functional Test shall include both the APRM channels and the 2-Out-Of-4 Voter 
channels.  

APRM Inop 

The Channel Functional Test requirement will be changed from a frequency of 
every 92 days to 184 days. The Channel Functional Test shall include both the 
APRM channels and the 2-Out-Of-4 Voter channels.  

OPRM Upscale 

The new OPRM Upscale Function will have a Channel Functional Test 

requirement with a frequency of every 184 days. The Channel Functional Test 

includes both the OPRM channels and the 2-Out-Of-4 Voter channels plus the 

flow input processing, excluding the flow transmitters.  

Automatic Scram Contactor Functional Test 

The Functional Test of the automatic scram contactors, Surveillance Requirement 

(SR) 3.3.1.1.5, will continue to apply to the APRM scram functions, and will also
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be applied to the new OPRM Upscale Function and the new 2-Out-Of-4 Voter 
Function.  

B.6 Channel Calibration Surveillance Requirements 

APRM Neutron Flux - High (Setdown) 

The Channel Calibration frequency will be changed from every 92 days to every 
24 months.  

APRM Simulated Thermal Power - High 

The Channel Calibration frequency will be changed from every 92 days to every 
24 months. Calibration of the flow transmitters that feed the APRMs will be 
included in overall Channel Calibration of this function at 24 month intervals.  
The current requirement (i.e., SR 3.3.1.1.14) to verify the APRM Simulated 
Thermal Power - High time constant is < 7 seconds every 24 months is being 
deleted, consistent with the PRNM LTR.  

APRM Neutron Flux - High 

The Channel Calibration frequency will be changed from every 92 days to every 
24 months.  

APRM Inop 

No change in requirement is proposed. No Channel Calibration applies.  

OPRM Upscale 

The new OPRM Upscale Function will have a Channel Calibration requirement 
(i.e., SR 3.3.1.1.13) with a frequency of every 24 months. The existing LPRM 
calibration requirement (i.e., SR 3.3.1.1.8) with a frequency of every 
1100 megawatt days per ton (MWD/T) average core exposure will also be applied 
to the OPRM Upscale Function. Channel Calibration of the recirculation loop 
flow channel will be included for this function (i.e., flow is an input to the auto

enable logic of the OPRM Upscale Function), the same as the requirement for the 
APRM Simulated Thermal Power - High Function at 24 month intervals.  

The OPRM Upscale Function will have a new SR 3.3.1.1.19 with a frequency of 

every 24 months to confirm that the OPRM auto-enable setpoints are correctly 
set.  

Recirculation Drive Flow / Reactor Core Flow Alignment 

The existing SR 3.3.1.1.18, which requires adjusting the flow control trip 
reference card to conform to reactor flow will be retained but revised to require 
only alignment of recirculation drive flow and reactor core flow. SR 3.3.1.1.18
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will continue to apply to the APRM Simulated Thermal Power - High Function 
and will be applied to the new OPRM Upscale Function.  

B.7 Response Time Testing Surveillance Requirements 

The response time testing requirement for the APRM Neutron Flux - High 
(Setdown) and Neutron Flux - High Functions will be deleted, and none will be 

added for the new OPRM Upscale Function. A response time testing requirement 
for the 2-Out-Of-4 Voter Function will be included. That test will apply a 
Response Time requirement of 50 milliseconds, measured to include the voter 
outputs, the RPS logic, and the RPS contactors.  

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

The LSFT requirements for the APRM Neutron Flux - High (Setdown), Simulated 
Thermal Power - High, Neutron Flux - High, and Inop Functions will be deleted, 

and none will be added for the new OPRM Upscale Function. A LSFT 
requirement will be added for the new 2-Out-Of-4 Voter Function with a 
frequency of every 24 months.  

B.9 Limiting Condition for Operation (LCO) Conditions and Actions 

LCO 3.3.1.1 Condition A, and the associated Required Actions apply to the new 
OPRM Upscale Function (i.e., Function 2.) the same as for the APRM Functions 

2.a, 2.b., 2.c, and 2.d in the new PRNM system. Similarly, Required Action A.2 
and Condition B do not apply to Function 2.f.  

New LCO 3.3.1.1 Conditions I and J will be added with associated Required 
Actions and Completion Times. These new Conditions apply when the OPRM 
channel Condition A Required Actions and associated Completion Times are not 
met, when the OPRM Upscale Function (i.e., Function 2.f) is not available due to 
less than two operable OPRM Channels, or when the OPRM Upscale Function is 

not available due to a design problem that renders all OPRM Channels inoperable.  

Required Action 1. 1 allows a Completion Time of 12 hours to initiate alternate 
methods of detecting and suppressing thermal hydraulic instability oscillations.  
Condition J applies if the Completion Time for Required Action 1. 1 is not met.  
The Required Action J.1 will allow four hours to reduce thermal power to less 
than 20% RTP.  

The alternate method for detection and suppression of thermal hydraulic 
instability oscillations required by Required Action 1. 1 is intended to be 
temporary re-establishment of the Interim Corrective Actions (ICAs) specified in 

NRC Bulletin 88-07, Supplement 1, but controlled by plant procedures rather than 
Technical Specifications.
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B.10 Setpoints and Allowable Values

Where justified by the setpoint calculations and the improved equipment 
performance specifications, Allowable Values will be adjusted. Those changes 

are marked in the Technical Specification markups.  

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 are described in Reference 4. The PBDA setpoints will be 

documented in the Core Operating Limits Report (COLR).  

The PBDA algorithm includes several "tuning" parameters. These are established 

in accordance with plant procedures as part of the system setup, and are not 
defined in Technical Specifications.  

There are also Technical Specification related setpoints for the auto-enable (i.e., 
not-bypassed) region, which are established as nominal setpoints as described in 

the Technical Specification Bases markup, and which are defined in 
SR 3.3.1.1.19.  

The minimum operable OPRM cells and setpoint is defined by GE analyses based 

on selection of the OPRM cell assignments for BSEP and a minimum of two 

LPRMs per cell. The setpoint is established to conform to the licensing bases 

defined in References 1 and 4. This setpoint, along with the selection of a 

minimum of two LPRMs per cell, is documented in the Technical Specification 

Bases as part of the operability requirement for the OPRM Upscale Function 2.f.  

Finally, there are also setpoints for the "defense-in-depth" algorithms discussed in 

the OPRM Upscale Function description in the Technical Specification Bases 
markup. These are treated as nominal setpoints established by engineering 
judgment with no formal methodology. They are documented only in the plant 

procedures. A note will be added to Technical Specification Table 3.3.1.1-1 for 

the OPRM Upscale Function to state that the OPRM PBDA setpoints limits are 

defined in the COLR.  

C. Technical Specification 3.3.1.3, "Period Based Detection System (PBDS)" 

Technical Specification 3.3.1.3 was established to support the implementation of the 

Enhanced Option I-A stability solution. With the implementation of the NUMAC PRNM 

system with OPRM, the Option III stability solution, this specification is no longer 

needed. Technical Specification 3.3.1.3, along with its associated Bases, have been 

deleted in their entirety.
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D. Technical Specification 3.3.2.1, "Control Rod Block Instrumentation"

The thermal power range surveillance limits associated with each RBM upscale function 
(i.e., Low Power, Intermediate Power, and High Power Ranges) will be modified to 
specify only the lower limit, rather than both the lower and upper limits, to reduce the 

risk of potential surveillance compliance problems in the future. These changes have no 

functional impact. The MCPR limits for RBM functions are being moved to the COLR.  

The Channel Functional Test surveillance frequency is being changed from every 92 days 
to every 184 days for the RBM functions.  

The RBM "Downscale" rod block function will be deleted from Technical Specifications.  

E. Technical Specification 3.4.1, "Recirculation Loops Operating" 

The reference to the APRM "Flow Biased Simulated Thermal Power - High" scram 
function will be replaced with APRM "Simulated Thermal Power - High" to reflect the 

change in the name of the function. The statement relating to resetting the APRM 
Simulated Thermal Power - High Allowable Value for single loop operation is also 

reworded slightly to recognize that the required value for the single loop operation 
adjustment is described in a note to Technical Specification 3.3.1.1 Table 3.3.1.1-1.  

F. Technical Specification 3.10.8, "Shutdown Margin (SDM) Test - Refueling" 

The APRM 2-Out-Of-4 Voter scram function (i.e., Function 2.e) will be added to 

LCO 3.10.8.a and SR 3.10.8.1 since it is required to be operable in Mode 2 (i.e., Startup).  

G. Technical Specification 5.6.5, "Core Operating Limits Report (COLR)" 

Requirements for contents of the COLR are being modified to eliminate requirements 
associated with Enhanced Option I-A by deleting Specification 5.6.5.a.3 associated with 
the APRM Simulated Thermal Power - High Allowable Values.  

A new requirement is being added for the OPRM PBDA setpoint limits associated with 

Technical Specification 3.3.1.1.  

References to the analytical methods used to determine the core operating limits (i.e., 
Technical Specification 5.6.5.b) are being revised to delete references associated with 
Enhanced Option I-A. PBDA setpoint methodology is documented by reference in 

NEDE-2401 I-P-A, "General Electric Standard Application for Reactor Fuel," which is 

already listed in Technical Specification 5.6.5.b.  

Basis for the Proposed Changes 

The basis for the above listed Technical Specification changes are documented in Section 8.0 of 

the NUMAC PRNM LTR NEDC-3241OP-A including Supplement 1, both of which have been 
approved by the NRC, with the following exceptions.
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Technical Specification 3.3.1.1 - APRM Related RPS Instrumentation Functions 

Function 2.f OPRM Upscale 

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, References 2 and 3, with 

no specific criteria on selection or calculation of the values. In addition, the NUMAC 

LTRs do not discuss the specific assignment of LPRMs to OPRMs cell or any criteria for 

those assignments. The NRC approved BWROG LTRs, References 1 and 4, provide the 

criteria related to determination of those values.  

Based on the criteria in the BWROG LTRs, CP&L has selected an LPRM-to-OPRM Cell 

assignment pattern that includes either three or four LPRMs per OPRM cell. This 

selection meets the criteria in the BWROG LTRs. Similarly, CP&L has selected two 

LPRMs as the minimum required per OPRM cell for OPRM cell operability. Based on 

these two CP&L selected aspects of the OPRM system, cell assignments and minimum 

number of LPRMs per cell, GE has performed analyses in accordance with the 

methodology defined in the BWROG LTRs to establish the PBDA setpoint limit criteria.  

The setpoint values will be documented in the COLR. Also based on CP&L's selected 

cell assignments and minimum number of LPRMs per cell, GE has performed analyses to 

establish a minimum of 18 OPRM cells required for OPRM channel operability. The cell 

assignments, minimum number of LPRMs per cell, and minimum required OPRM cells 

selections are included in the Technical Specification Bases markups.  

The bases description of the OPRM power level for operability (i.e., 20% RTP) and for 

"trip enable" (i.e., 25% RTP and 60% recirculation drive 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, dated September 17, 1996 (i.e., Reference 5), 

providing background and guidance, CP&L 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 L2 

Required Action 1.2 included in the PRNM LTR Supplement 1, with a Completion Time 

of 120 days, has not been included in the proposed Technical Specifications. Condition I 

,vas included in the PRNM LTRs to address a possible common cause OPRM design 

problem, which was considered most likely to result either from some unanticipated 

problem with one or more of the OPRM algorithms or the software design implementing 

the algorithms. A less likely cause was an unanticipated hardware design problem. It 

was hypothesized that such a design problem could result either in failure of the 

algorithms to effectively detect instabilities or to cause spurious trips. The 120 day LCO 

completion time, for Required Action 1.2, recognized that resolution of such a problem 

would take substantially longer than the 12 hours otherwise allowed by Required
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Action 1. 1. Although the NUMAC PRNMI/OPRM has now been in operation at several 
plants for several years without indication of an OPRM design problem, there have also 
been no identified instability conditions at those plants. Therefore, it is reasonable to 
assume that such a design problem may still be identified in the OPRM function.  
However, industry experience with another OPRM design shows that effective resolution 
of an OPRM design problem, if it involves a fundamental part of the design, is likely to 

take substantially longer than 120 days. In that event, the licensee experienced a delay of 

more than 10 months in solving an OPRM software problem reported in a 
10 CFR Part 21 report filed by ABB on June 29, 1999. Therefore, to avoid the risk of an 

otherwise unnecessary plant shutdown, Required Action 1.2 has not been included in the 
proposed Technical Specifications. The NRC has previously approved a similar change 

for the Perry Nuclear Power Plant by License Amendment No. 118, dated February 26, 
2001. Required Action I. 1 will continue to require implementation of alternate methods, 
which are defined to be procedural establishment of ICAs. Due to the low probability of 

occurrence of an instability event, operation under ICAs beyond 120 days for a period 

long enough to resolve an OPRM design problem does not create a safety concern.  

Elimination of Required Action 1.2 will not significantly reduce the motivation to 
promptly resolve OPRM design problems that may develop. The plant will be operating 
in an Active LCO while in Condition I. In addition, any such problem is likely to result 
in a 10 CFR Part 21 report and full NRC cognizance. Finally, the design problem leading 
to entry into Condition I would be required to be corrected in a timely fashion by 10 CFR 

50 Appendix B Criterion XVI, "Corrective Action," which requires that conditions 
adverse to quality be promptly identified and corrected.  

Required Action 1. 1 is not intended to be used as a routine alternative to returning failed 
equipment to operable status as stated in PRNM LTRs and re-stated in the Bases 

discussion for Required Action 1. 1. The basic NUMAC PRNM OPRM equipment design 

provides further assurance that this intent will be met since, with the exception of one 
added processor module in each APRM channel, all hardware required for the OPRM 
Upscale Function is the same hardware as that required for the APRM Functions 
performed by that channel. The single additional hardware module is of identical design 
as two processor modules already used in each APRM chassis, differing only in the 
firmware installed on the module. Therefore, any hardware failure in the APRM 
equipment that results in declaring the OPRM Upscale Function inoperable, other than a 

specific problem with the firmware design, is likely to also result in inoperability of one 

or more of the APRM Functions performed by the same chassis. Condition I does not 
apply to APRM Functions.  

Based on the above evaluation, it is concluded that the proposed change from the 

NUMAC PRNM LTR Supplement 1 to delete Required Action 1.2 will avoid 
unnecessary plant shutdowns or processing of unnecessary Technical Specification 
changes, while maintaining plant safety, and will not result in unnecessary delays in 
returning the OPRM Function to operable status.

EI-12



Channel Functional Test, SR 3.3.1.1.11

A note applicable to Functions 2.b and 2.f has been added to the SR that states that the 

SR includes the recirculation flow input processing except for the flow transmitters. The 

note was not included in the NUMAC LTR. The bases description has been modified 

slightly from that in the NUMAC LTR to include discussion of this note and to clarify 

that the actual OPRM trip auto-enable setpoints are confirmed by SR 3.3.1.1.19.  

Channel Calibration, SR 3.3.1.1.13 

A note applicable to Functions 2.b and 2.f has been added to the SR that states that the 

SR includes the recirculation flow transmitters that feed the APRMs. The note was not 

included in the NUMAC LTR. The Bases description has been modified slightly from 

that in the NUMAC LTR to include discussion of this note and to reference SR 3.3.1.1.18 

for the recirculation drive flow alignment with reactor core flow. The wording of the 

Bases discussion has been revised somewhat from that in the LTR to improve clarity, and 

also to recognize that the OPRM Upscale Function requires recirculation flow calibration 

to support the auto-enable function.  

Recirculation Drive Flow Alignment With Reactor Core Flow, SR 3.3.1.1.18 

The existing SR 3.3.1.1.18 was added to support Enhanced Option I-A. It is not 

discussed in the PRNM LTRs. However, while not as critical as for Enhanced Option 

I-A, recirculation drive flow alignment with reactor core flow is still required for the new 

PRNM system to support the flow-biased scram setpoint for the Simulated Thermal 

Power - High Function and for the auto-enable function of the OPRM Upscale Function.  

Consequently, SR 3.3.1.1.18 has been retained, but modified to reflect the method of 

adjustment used in the NUMAC PRNM. The corresponding Bases has been similarly 

modified.  

Response Time Testing, SR 3.3.1.1.17 

The LTR deletes response time testing requirements except for the 2-Out-Of-4 Voter 

Function 2.e. The LTR also discusses application of staggered testing as applied to the 

voter function, but shows no specific changes to the SR or the Bases to define the testing 

requirements. To address this, the proposed Technical Specification includes a change to 

SR 3.3.1.1.17 to add a note to define "n" for Function 2.e, and adds discussion to the 

Bases on how to satisfy the staggered testing requirements. These changes are within, 

and slightly more conservative than, the limits justified in the LTRs.  

Setpoints and Allowable Values 

The improved performance specifications for the PRNM system equipment compared to 

the current equipment provide additional margin between the setpoints or allowable 

values and the corresponding analytical limits or design basis values. Part of that margin 

will be "consumed" to offset the effects of increased surveillance intervals. The 

remaining margin, where available, is used to justify relaxing the Allowable Values.
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Technical Specification 3.3.2.1 - APRM Control Rod Block Functions

RBM Upscale Operability Limits 

The thermal power range surveillance limits associated with each RBM upscale function 

(i.e., Low Power, Intermediate Power, and High Power Ranges) will be modified to 

specify only the lower limit, rather than both the lower and upper limits, to reduce the 

risk of potential surveillance compliance problems in the future. These changes have no 

functional impact. As revised, the TS surveillance requirement still accomplishes the 

same technical objective without the literal compliance problem.  

RBM Downscale Trip 

Deletion of the RBM Downscale trip from the Technical Specifications is not discussed 

in the LTR.  

The RBM downscale trip function will detect substantial reductions in the RBM local 

flux after a "null" is completed, which occurs after a new rod selection. This function, in 

combination with the RBM Inop Function, is intended to detect problems with or 

abnormal conditions in the RBM equipment and system. However, no credit is taken for 

the RBM downscale trip function in the establishment of the RBM upscale trip analytical 

limits or setpoint values.  

In the original analog RBM, the inclusion of a downscale function in addition to the inop 

function had merit in that the analog equipment had some failure modes that could result 

in a reduction of signal, but not a full failure. Unlike other neutron monitoring system 

downscale functions (e.g., APRM downscale), there are no normal operating conditions 

that are intended to be detected by the RBM Downscale Function. Therefore, the RBM 

Downscale Function was part of the overall RBM Inop Function.  

The replacement of the original analog RBM with the NUMAC digital RBM results in 

the original analog processing being replaced by digital processing. One effect of this is 

to eliminate the types of failures that can reasonably be detected by the downscale trip 

function. In addition, the inop function is enhanced in the NUMAC RBM by the use of 

automatic self-test and internal logic to increase the detectability of abnormal conditions 

and to directly include these in the RBM Inop Function.  

Therefore, in the NUMAC APRM, RBM, and Technical Specification Improvement 

Program (ARTS) RBM, there is no incremental value or benefit provided by the RBM 

Downscale Function. Criteria for including items in Technical Specifications are 

provided in 10 CFR 50.36. The RBM Downscale Function does not meet these criteria, 

and therefore, is being removed from the Technical Specifications and from the related 

discussion in the Bases. However, the RBM Inop Function will be retained.
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Technical Specification 3.4.1 - Recirculation Loops Operating

The LTR did not include any discussion of the Technical Specification 3.4.1. This 
Technical Specification must be revised to be consistent with the proposed APRM 
Technical Specification changes for PRNM.  
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ENCLOSURE 2

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. I AND 2 

DOCKET NOS. 50-325 AND 50-324/LICENSE NOS. DPR-71 AND DPR-62 
REQUEST FOR LICENSE AMENDMENTS 

THERMAL-HYDRAULIC STABILITY OPTION III 

10 CFR 50.92 EVALUATION 

Carolina Power & Light (CP&L) Company has concluded that the proposed changes to the 

Brunswick Steam Electric Plant (BSEP), Unit Nos. I and 2 Technical Specifications supporting 

installation of a new digital Power Range Neutron Monitoring (PRNM) system which 

incorporates the Boiling Water Reactor Owners' Group (BWROG) Option III long-term thermal 

hydraulic stability solution, do 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.  

I1. The proposed license amendments do not involve a significant increase in the probability 

or consequences of an accident previously evaluated.  

The proposed change will replace the currently installed and NRC approved Enhanced 

Option I-A long-term stability solution, which prohibits operation in areas with the 

potential for instability, with an NRC approved Option III long-term stability solution.  

The PRNM hardware meets the General Design Criteria (GDC) 10 and 12 requirements 

by automatically detecting and suppressing design basis thermal-hydraulic oscillations 

prior to exceeding the fuel Minimum Critical Power Ratio (MCPR) Safety Limit. The 

accident probability will not change since the instability is suppressed prior to exceeding 

the MCPR Safety Limit, the solution has defense-in-depth features, and is of robust 

design. In addition, the PRNM system does not interact with equipment whose failure 

could cause an accident, and compliance is retained for regulatory criteria established for 

PRNM system and associated plant equipment. Scram setpoints in the PRNM system 

will be established so that analytical limits are met. The reliability of the new system will 

meet or exceed that of the existing system and, as a result, the scram reliability will be 

equal to or better than the existing system. No new challenges to safety-related 

equipment will result from the PRNM system.  

Proper operation of the PRNM system does not affect any fission product barrier or 

Engineered Safety Feature. Thus, the proposed change cannot change the consequences of 

any accident previously evaluated. As stated above, the PRNM system meets the 

requirements of GDC 10 and 12 by automatically detecting and suppressing design basis 

thermal-hydraulic oscillations prior to exceeding the fuel MCPR Safety Limit.  

Based on the above, the operation of the new PRNM system and replacement of the 

currently installed Enhanced Option I-A stability solution with the Option III Oscillation
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Power Range Monitor (OPRM) function will not increase the probability or consequences 
of an accident previously evaluated.  

2. The proposed license amendments will not create the possibility of a new or different 
kind of accident from any accident previously evaluated.  

The components of the PRNM system will be supplied to equivalent or better design and 
qualification criteria than is currently required for the plant. Equipment that could be 
affected by the PRNM system has been evaluated. No new operating mode, safety-related 
equipment lineup, accident scenario, system interaction, or equipment failure mode was 
identified. Therefore, the PRNM system will not adversely affect plant equipment.  

The current plant design using the Enhanced Option I-A long-term stability solution 
depends on prohibited operating regions with an automatic scram if the exclusion region 
of the power/flow map is entered and an automatic rod block if the restricted region of 
the power/flow map is entered. The current design also relies on operator action to 
manually scram the plant if automatic monitoring of neutron flux through the period 
based detection system (PBDS) provides an instability alarm when in a region that has a 
potential for instability. The modification implementing PRNM replaces these automatic 
and manual requirements with a fully automatic detect and suppress capability to assure 
that instability events that occur will be terminated before the MCPR Safety Limit is 
exceeded. The "scram and rod block enforced" restrictions on the operating region are 
relaxed. 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 currently installed Enhanced Option I-A functions.  

The PRNM modification and associated changes to the Technical Specifications involve 
equipment that is designed to detect the symptoms of certain events or accidents and 
initiate mitigating actions. The worst cast failure of the equipment involved in the 
modification is a failure to initiate mitigating action (i.e., scram or rod block), but no 
failure can cause an accident of a new or different kind than any previously evaluated.  

Based on the above, the proposed change will not create the possibility of a new or different 
kind of accident from any accident previously evaluated.  

3. The proposed license amendments do not involve a significant reduction in a margin of 
safety.  

The current safety analyses assume that the existing Enhanced Option I-A related 
Technical Specification requirements are adequate to prevent an instability event PBDS 
is provided as part of the design to detect and suppress an instability event as a defense
in-depth feature. As a result, there is currently no impact on the MCPR Safety Limit 
identified for an instability event.  

The Option III OPRM trip function is being implemented to fully 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. Other OPRM trip features
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(i.e., Growth and Amplitude Algorithms) are provided as part of a robust design and 
defense-in-depth feature for unanticipated oscillations. Currently, the MCPR Safety 
Limit is not challenged by an instability event since the event is prevented by automatic 
means or mitigated by automatic and manual means via the Enhanced Option I-A 

functions. In both methods the margin of safety associated with the MCPR Safety Limit 
is maintained.  

Other changes such as setpoint revisions, removing the Average Power Range Monitor 

Downscale function from the Reactor Protection System trip logic, removing the number 

of operable Local Power Range Monitors from the automatic trip logic, and lengthening 

the Surveillance Requirement frequencies are shown to be acceptable, as documented in 

licensing topical report (LTR) NEDC-3241OP-A, "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC-PRNM) Retrofit Plus Option III 

Stability Trip Function," October 1995, and LTR NEDC-32410P-A Supplement 1, 
"Nuclear Measurement Analysis and Control Power Range Neutron Monitor (NUMAC
PRNM) Retrofit Plus Option III Stability Trip Function," November 1997. Both of these 

LTRs have been reviewed and approved by the NRC.  

Based on the above, the proposed change will not involve a significant reduction in the 
margin of safety.

E2-3



ENCLOSURE3

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2 

DOCKET NOS. 50-325 AND 50-324/LICENSE NOS. DPR-71 AND DPR-62 

REQUEST FOR LICENSE AMENDMENTS 
THERMAL-HYDRAULIC STABILITY OPTION III 

ENVIRONMENTAL CONSIDERATIONS 

Carolina Power & Light (CP&L) Company has concluded that the proposed changes to the 

Brunswick Steam Electric Plant (BSEP), Unit Nos. I and 2 Technical Specifications supporting 

installation of a new digital Power Range Neutron Monitoring (PRNM) system which 

incorporates the Boiling Water Reactor Owners' Group (BWROG) Option III long-term thermal 

hydraulic stability solution are eligible for categorical exclusion from performing an 

environmental assessment. In support of this determination, an evaluation of each of the 

three (3) criteria set forth in 10 CFR 51.22(c)(9) is provided below.  

1. The proposed license amendments do not involve a significant hazards consideration, as 

shown in Enclosure 2.  

2. The proposed license amendments do not result in a significant change in the types or a 

significant increase in the amounts of any effluent that may be released offsite. The 

NUMAC PRNM modification and associated changes to the Technical Specifications 

involve equipment that is designed to detect the symptoms of certain events or accidents 

and initiate mitigating actions. The worst cast failure of the equipment involved in the 

modification is a failure to initiate mitigating action (i.e., scram or rod block), but no 

failure can cause an accident or result in a significant change in the types or a significant 

increase in the amounts of any effluent that may be released offsite. The PRNM 

replacement system is designed to perform the same operations as the existing Power 

Range Monitor system and meets or exceeds current operational requirements. The 

proposed license amendments do not alter the function of existing equipment and will 

ensure that the consequences of any previously evaluated accident do not increase.  

Therefore, CP&L has concluded that there will not be a significant increase in the types or 

amounts of any effluent that may be released offsite and, as such, the changes do not 

involve irreversible environmental consequences beyond those already associated with 

normal operation.  

3. The proposed license amendments do not result in an increase in individual or cumulative 

occupational radiation exposure.
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ENCLOSURE 4

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. I AND 2 

DOCKET NOS. 50-325 AND 50-324/LICENSE NOS. DPR-71 AND DPR-62 

REQUEST FOR LICENSE AMENDMENTS 

THERMAL-HYDRAULIC STABILITY OPTION III 

PLANT SPECIFIC RESPONSES TO REQUIRED UTILITY ACTIONS DELINEATED IN 

LICENSING TOPICAL REPORT NEDC-324 1OP-A



Additional Information for Section 3.4 - Justification for Safety Classification of 

Replacement Recirculation Flow Transmitters 

The recirculation flow transmitters currently installed at BSEP are 10-50 milliamp output 

transmitters classified as non-safety-related. The replacement 4-20 milliamp output transmitters 

will be non-safety-related Rosemount 1151 type, specified to operate in the full range of 

environments applicable to their mounting location for conditions under which the OPRM 

Upscale Function or APRM Simulated Thermal Power - High Function are required to operate.  

The transmitters may not continue to operate under High Energy Line Break or Loss of Coolant 

Accident conditions, but these conditions do not occur simultaneously with the conditions for 

which the OPRM Upscale Function or APRM Simulated Thermal Power - High Function are 

credited with providing a scram trip.  

The transmitters will be seismically mounted in the same location as the current transmitters.  

Signals from the transmitters to the NUMAC APRM are routed in four separate trays or conduits 

with no other circuits except low energy source range monitor (SRM), intermediate range 

monitor (IRM), or LPRM inputs from the transmitters to the APRM panel input, unchanged from 

the current routing. The trays or conduits provide physical separation between both the 

individual flow circuits and between the flow circuits and other circuits of sufficient energy to 

damage the flow input circuits.  

Although the flow transmitters are not qualified as safety-related and connect directly into the 

safety-related APRM equipment, no separate isolators are required. The flow transmitters derive 

all power from the APRM channel. The safety-related APRM channel is designed so that the 

worst-case transmitter failures (i.e., an open circuit, a short circuit, or a short circuit to ground) 

cannot damage the APRM hardware. Any transmitter failure will at worst provide an incorrect 

flow signal input to that APRM channel.  

Therefore, since the replacement flow transmitters meet or exceed the capability of the current 

transmitters relative to the APRM flow-biased scram signals, for which no credit is taken in the 

plant safety analyses, meet the NRC SER requirements for OPRM, and cannot fail in a manner 

that will affect other than their own flow input signal, the replacement transmitters meet the 

application requirements.  

Additional Information for Section 8.4.2.4 - Justification for Not Including Required 

Action 1.2, 120-day Limiting Condition for Operation (LCO) 

Required Action 1.2 included in the PRNM LTR Supplement 1, with a Completion Time of 

120 days, has not been included in the proposed Technical Specifications. Condition I is entered, 

via Required Actions C. 1, D. 1 and the requirements of Technical Specification Table 3.3.1.1-1, 

when OPRM trip capability is not maintained. Condition I was included in the PRNM LTRs to 

address a possible common cause OPRM design problem, which was considered most likely to 

result either from some unanticipated problem with one or more of the OPRM algorithms or the 

software design implementing the algorithms. A less likely cause was an unanticipated hardware 

design problem. It was hypothesized that such a design problem could result either in failure of
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the algorithms to effectively detect instabilities or to cause spurious trips. The 120 day LCO 
completion time, for Required Action 1.2, recognized that resolution of such a problem would 
take substantially longer than the 12 hours otherwise allowed by Required Action 1. 1.  

Although the NUMAC PRNM system has now been in operation at several plants for several 
years without any indication of an OPRM design problem, there have also been no identified 
instability conditions at any of those plants. Therefore, it is reasonable to assume that such a 

design problem may still be identified in the OPRM function. However, industry experience 
with another OPRM design shows that effective resolution of an OPRM design problem, if it 

involves any fundamental part of the design, is likely to take substantially longer than 120 days.  

In that event, the licensee experienced a delay of more than 10 months in solving an OPRM 

software problem reported in a 10 CFR Part 21 report filed by ABB on June 29, 1999.  
Therefore, to avoid the risk of an otherwise unnecessary plant shutdown, Required Action 1.2 has 
not been included in the proposed Technical Specifications. The NRC has previously approved a 

similar change for the Perry Nuclear Power Plant by License Amendment No. 118, dated 
February 26, 2001. Required Action 1.1 will continue to require implementation of alternate 
methods, which are defined to be procedural establishment of Interim Corrective Actions (ICAs).  
Due to the low probability of occurrence of an instability event, operation under ICAs beyond 

120 days for a period long enough to resolve an OPRM design problem does not create a safety 
concern.  

Elimination of Required Action 1.2 will not significantly reduce the motivation to promptly 
resolve any OPRM design problem that may develop. The plant will be operating in an Active 
LCO while in Condition I. In addition, any such problem is likely to result in a 10 CFR Part 21 
report and full NRC cognizance. Finally, the design problem leading to entry into Condition I 

will be required to be corrected in a timely fashion by the 10 CFR 50 Appendix B Criterion XVI, 

"Corrective Action," which requires that conditions adverse to quality be promptly identified and 
corrected.  

Required Action I. 1 is not intended to be used as a routine alternative to returning failed 
equipment to operable status as stated in PRNM LTRs and re-stated in the Bases discussion for 

Required Action 1. 1. The basic NUMAC PRNM OPRM equipment design provides further 

assurance that this intent will be met since, with the exception of one added processor module in 
each APRM channel, all hardware required for the OPRM Upscale Function is the same 
hardware as that required for the APRM Functions performed by that channel. The single 
additional hardware module is of identical design as two processor modules already used in each 
APRM chassis, differing only in the firmware installed on the module. Therefore, any hardware 
failure in the APRM equipment that results in declaring the OPRM Upscale Function inoperable, 
other than a specific problem with the firmware design, is likely to also result in inoperability of 

one or more of the APRM Functions performed by the same chassis. Condition I does not apply 
to APRM Functions.  

Based on the above evaluation, it is concluded that the proposed change from the NUMAC 
PRNM LTR Supplement 1 to delete Required Action 1.2 will avoid unnecessary plant shutdowns
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or processing of unnecessary Technical Specification changes, while maintaining plant safety, 
and will not result in unnecessary delays in returning the OPRM Function to operable status.  

Additional Information for Section 8.5.1.4 - Justification for Deletion of Rod Block Monitor 
Downscale Function i.e 

The effect of the differences between the original analog equipment and the replacement digital 

equipment on the RBM Downscale Function was not recognized at the time the NUMAC PRNM 

LTR was prepared, so this deletion was not addressed in the LTR.  

The RBM Downscale Function will detect substantial reductions in the RBM local flux after a 
"null" is completed, which occurs after a new rod selection. This Function, in combination with 

the RBM Inop Function, was intended in the original system to detect problems with or abnormal 
conditions in the RBM equipment and system. However, no credit is taken for the RBM 

Downscale Function in the establishment of the RBM upscale trip setpoints or AVs.  

Unlike other neutron monitoring system downscale Functions (e.g., APRM Downscale), there 

are no normal operating conditions that are intended to be detected by the Downscale Function.  

In the original analog RBM, the inclusion of the Downscale Function in addition to the Inop 

Function had some merit in that the analog equipment had some failure modes that could result 

in a reduction of signal, but not a full failure. Therefore, the RBM Downscale Function is part of 
the overall inop condition detection function.  

The replacement of the original analog RBM equipment with the NUMAC digital RBM results 

in the original analog processing being replaced by digital processing. One effect of this change 

is to eliminate the types of failures that can reasonably be detected by a Downscale Function. In 

addition, the Inop Function is enhanced in the NUMAC RBM by the use of automatic self-test 

and other internal logic to increase the detectability of failures and abnormal conditions that can 
occur in the digital equipment, and to directly include these in the RBM Inop Function.  

Therefore, in the NUMAC ARTS RBM, there is no incremental value or benefit provided by the 

RBM Downscale Function. Criteria for including items in Technical Specifications are provided 

in 10 CFR 50.36. The RBM Downscale Function does not meet these criteria and, therefore, is 

being removed from the Technical Specifications and from the related discussion in the Bases.  

The RBM Inop Function is being retained.
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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 

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 that 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. Based on basic principles and confirmed by the results of 

OPRM "tuning" studies at plants that have previously installed the NUMAC OPRM function, 

largest frequency of occurrence is a MCPC of 1, with rapidly decreasing frequency of occurrence 

of higher MCPC counts. The OPRM tuning process 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.  

Section 3.4.1 of LTR NEDO-32465-A 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
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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 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).  

Planned BSEP Settings 

Based on OPRM data collected during the "monitoring period" following PRNM installation, all 

plants that have installed the NUMAC PRNM/OPRM have concluded that at least some of the 

OPRM channels are 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) compared to 100 to 

300 millisecond and 1.0 to 2.5 Hz in the LTR. Testing at other plants with NUMAC PRNM 

systems installed consistently indicates that the OPRM channels can be tuned to more closely 

meet the GE tuning criteria under normal operating conditions if a period tolerance of 

50 milliseconds and comer frequency of 3.0 Hz are used.  

The following factors contribute to the OPRM Upscale Function being more sensitive than 

originally anticipated: 

1. The plant data used to develop the OPRM detection algorithm had a sample interval of 

50 milliseconds. The NUMAC PRNM provides LPRM data to the OPRM algorithm every 

25 milliseconds. This increased sampling rate tends to increase OPRM sensitivity.  

2. LPRM noise characteristics in the data from the reference plants, which was used to test the 

detection algorithm, differ from the noise characteristics in the LPRM signals in the NUMAC 

PRNM. Specifically, the NUMAC 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 (Tmax) 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 pericd 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 Tmax, or less than Trin, 

the oscillation is not indicative of an anticipated reactor instability. Section 4.3.2.4 of LTR 

NEDO-32465-A 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
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(Train = 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 from other plants with a NUMAC OPRM 

operating 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 Figure 4-5 of LTR 

NEDO-32465-A, allowing Tmax to be set down to 3.0 seconds does not significantly alter the 

probability of detecting core instability.  

Based on the experience to date at other plants, BSEP OPRM tuning procedures will allow Tmax 

settings down to the hardware limit of 3.0 seconds, period tolerance settings of 50 milliseconds, 

and comer frequency settings of 3.0 Hz. To minimize the risk of spurious OPRM alarms and 

trips during the first startup following installation of the PRNM system, these least sensitive 

settings of the tuning parameters will be used as the initial values. OPRM tuning measurements 

will be conducted at BSEP during and shortly after startup to confirm that the BSEP system 

behavior is consistent with that observed at other plants. If warranted based on compliance with 

the GE defined tuning criteria, adjustments of the tuning parameter settings, within the above 

limits, will be made.  

Summary 

The OPRM is fully expected to produce enough MCPCs to exceed the alarm and trip setpoints if 

a thermal-hydraulic instability should occur. Using the full range of tuning parameters allowed 

by the OPRM equipment 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, will provide 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 range 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 MCPR Safety Limit for anticipated reactor instabilities.
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BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2 
DOCKET NOS. 50-325 AND 50-324/LICENSE NOS. DPR-71 AND DPR-62 
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SDM Test-Refueling 
3.10.8

3.10 SPECIAL OPERATIONS 

3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling

LCO 3.10.8

APPLICABILITY:

The reactor mode switch position specified in Table 1.1-1 
for MODE 5 may be changed to include the startup/hot standby 
position, and operation considered not to be in MODE 2, to 
allow SDM testing, provided the following requirements are 
met: 

a. LCO 3.3.1.1, "Reactor Protection System 
Instrumentation," MODE 2 requirements for Functions 2.a, 
2.d, and 2.e of Table 3.3.1.1-1; 

b. 1. LCO 3.3.2.1, "Control Rod Block Instrumentation," 
MODE 2 requirements for Function 2 of 
Table 3.3.2.1-1, with the banked position withdrawal 
sequence requirements of SR 3.3.2.1.8 changed to 
require the control rod sequence to conform to the 
SDM test sequence, 

OR 

2. Conformance to the approved control rod sequence for 
the SDM test is verified by a second licensed 
operator or other qualified member of the technical 
staff; 

c. Each withdrawn control rod shall be coupled to the 
associated CRD; 

d. All control rod withdrawals during out of sequence 

control rod moves shall be made in notch out mode; 

e. No other CORE ALTERATIONS are in progress; and 

f. CRD charging water header pressure Ž 940 psig.  

MODE 5 with the reactor mode switch in startup/hot standby 
position.

Brunswick Unit I

I

Amendment No. I3.10-20



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 (APLHGR) 
for Specification 3.2.1; 

2. The MINIMUM CRITICAL POWER RATIO (MCPR) for 
Specification 3.2.2; 

3. The period based detection algorithm (PBDA) setpoint 
for Function 2.f, Oscillation Power Range Monitor 
(OPRM) Upscale, for Specification 3.3.1.1; and 

4. The Allowable Values and power range setpoints for Rod 
Block Monitor Upscale Functions 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: 

1. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel" (latest approved version).  

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.  

(continued)

Amendment No. I5.0-19Brunswick Unit 1



Reporting Requirements 
5.6

5.6 Reporting Requirements (continued) 

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. I5.0-20Brunswick Unit 1
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SDM Test-Refueling 
3.10.8

3.10 SPECIAL OPERATIONS 

3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling

LCO 3.10.8

APPLICABILITY:

The reactor mode switch position specified in Table 1.1-1 
for MODE 5 may be changed to include the startup/hot standby 
position, and operation considered not to be in MODE 2, to 
allow SDM testing, provided the following requirements are 
met: 

a. LCO 3.3.1.1, "Reactor Protection System 
Instrumentation," MODE 2 requirements for Functions 2.a, 
2.d, and 2.e of Table 3.3.1.1-1; 

b. 1. LCO 3.3.2.1, "Control Rod Block Instrumentation," 
MODE 2 requirements for Function 2 of 
Table 3.3.2.1-1, with the banked position withdrawal 
sequence requirements of SR 3.3.2.1.8 changed to 
require the control rod sequence to conform to the 
SDM test sequence, 

OR 

2. Conformance to the approved control rod sequence for 
the SDM test is verified by a second licensed 
operator or other qualified member of the technical 
staff; 

c. Each withdrawn control rod shall be coupled to the 
associated CRD; 

d. All control rod withdrawals during out of sequence 
control rod moves shall be made in notch out mode; 

e. No other CORE ALTERATIONS are in progress; and 

f. CRD charging water header pressure Ž 940 psig.  

MODE 5 with the reactor mode switch in startup/hot standby 
position.

Brunswick Unit 2 Amendment No. I3.10-20



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 (APLHGR) 
for Specification 3.2.1; 

2. The MINIMUM CRITICAL POWER RATIO (MCPR) for 
Specification 3.2.2; 

3. The period based detection algorithm (PBDA) setpoint 
for Function 2.f, Oscillation Power Range Monitor 
(OPRM) Upscale, for Specification 3.3.1.1; and 

4. The Allowable Values and power range setpoints for Rod 
Block Monitor Upscale Functions 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: 

1. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel" (latest approved version).  

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.  

(continued)

Amendment No. I5.0-19Brunswick Unit 2



Reporting Requirements 
5.6

5.6 Reporting Requirements (continued) 

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. IBrunswick Unit 2 5.0-20
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Inserts Associated With Technical Specification Markups

Insert A 

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

Place associated trip 
system in trip.  

Insert B 

B. -------- NOTE----
Not applicable for 
Functions 2.a, 2.b, 
2.c, 2.d, or 2.f.  

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



Inserts Associated With Technical Specification Markups 

Insert D 

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



Inserts Associated With Technical Specification Markups 

Insert E 

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



Inserts Associated With Technical Specification Markups

Insert F 

SR 3.3.1.1.19 Verify OPRM is not bypassed when APRM 24 months 
Simulated Thermal Power is > 25% and 
recirculation drive flow is < 60%.



Inserts Associated With Technical Specification Markups 

Insert G 

< 0.66W + 62.0% RTP(b) 
and< 117.1% RTP 

Insert H 

(b) < [0.66(W - AW) + 62.0% RTP] when reset for single loop operation per LCO 3.4.1, 
"Recirculation Loops Operating." The value of AW is defined in plant procedures.  

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



Inserts Associated With Technical Specification Markups

Insert I

e. 2-Out-Of-4 Voter 

f. OPRM Upscale

1,2 

> 20% 
RTP

2 

3(c)

G 

I

NA 

NA(d)

SR 3.3.1.1.2 
SR 3.3.1.1.5 
SR 3.3.1.1.11 
SR 3.3.1.1.15 
SR 3.3.1.1.17 

SR 3.3.1.1.2 
SR 3.3.1.1.5 
SR 3.3.1.1.8 
SR 3.3.1.1.11 
SR 3.3.1.1.13 
SR 3.3.1.1.18 
SR 3.3.1.1.19

Insert J 

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

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



Inserts Associated With Technical Specification Markups 

Insert K 

a. Low Power Range - Upscale Function OR Intermediate Power Range - Upscale Function 

OR High Power Range - Upscale Function is enabled (not bypassed) when APRM Simulated 

Thermal Power is _ 29%.  

b. Intermediate Power Range - Upscale Function OR High Power Range - Upscale Function is 

enabled (not bypassed) when APRM Simulated Thermal Power is > Intermediate Power 

Range Setpoint specified in the COLR.  

c. High Power Range - Upscale Function is enabled (not bypassed) when APRM Simulated 

Thermal Power is _ High Power Range Setpoint specified in the COLR.



Inserts Associated With Technical Specification Markups 

Insert L 

(a) THERMAL POWER is Ž 29% RTP and MCPR less than the limit specified in the COLR 

except not required to be OPERABLE if the Intermediate Power Range - Upscale Function 

or High Power Range - Upscale Function is OPERABLE.  

(b) THERMAL POWER is > Intermediate Power Range Setpoint specified in the COLR and 

MCPR less than the limit specified in the COLR except not required to be OPERABLE if the 

High Power Range - Upscale Function is OPERABLE.



SDM Test-Refuel ing 3.10.8

3.10 SPECIAL OPERATIONS 

3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling

LCO 3.10.8 The reactor mode switch position specified in Table 1.1-1 

for MODE 5 may be changed to include the startup/hot standby 

position, and operation considered not to be in MODE 2, to 

allow SDM testing, provided the following requirements are 
met: 

a. LCO 3.3.1.1, "Reactor Protection System 
Instrumentation," MODE 2 requirements for Functions 2.  
and 2.e of Table 3.3.1.1-1; 

b. 1. LCO 3.3.2.1, "Control Rod Block Instrumentation," 
MODE 2 requirements for Function 2 of 
Table 3.3.2.1-1, with the banked position withdrawal 

sequence requirements of SR 3.3.2.1.8 changed to 
require the control rod sequence to conform to the 
SDM test sequence, 

OR 

2. Conformance to the approved control rod sequence for 
the SDM test is verified by a second licensed 
operator or other qualified member of the technical 
staff; 

c. Each withdrawn control rod shall be coupled to the 
associated CRD; 

d. All control rod withdrawals during out of sequence 
control rod moves shall be made in notch out mode; 

e. No other CORE ALTERATIONS are in progress; and 

f. CRD charging water header pressure Ž 940 psig.

APPLICABILITY: MODE 5 with the 
position.

reactor mode switch in startup/hot standby

Amendment No.
Brunswick Unit I 3.10-20



Inserts Associated With Technical Specification Markups 

Insert M 

3. The period based detection algorithm (PBDA) setpoint for Function 2.f, Oscillation Power 
Range Monitor (OPRM) Upscale, for Specification 3.3.1.1; and
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Inserts Associated With Technical Specification Markups

Insert A 

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

Place associated trip 
system in trip.  

Insert B 

B. -------- NOTE ---------
Not applicable for 
Functions 2.a, 2.b, 
2.c, 2.d, or 2.f.  

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



Inserts Associated With Technical Specification Markups 

Insert D 

2. For Functions 2.b and 2.f, the CHANNEL FUNCTIONAL TEST includes the recirculation 

flow input processing, excluding the flow transmitters.



Inserts Associated With Technical Specification Markups 

Insert E 

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

included.



Inserts Associated With Technical Specification Markups 

Insert G 

< 0.66W + 62.0% RTP"b) 
and< 117.1% RTP 

Insert H 

(b) < [0.66(W - AW) + 62.0% RTP] when reset for single loop operation per LCO 3.4.1, 
"Recirculation Loops Operating." The value of AW is defined in plant procedures.  

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



Inserts Associated With Technical Specification Markups 

Insert K 

a. Low Power Range - Upscale Function OR Intermediate Power Range - Upscale Function 
OR High Power Range - Upscale Function is enabled (not bypassed) when APRM Simulated 

Thermal Power is Ž> 29%.  

b. Intermediate Power Range - Upscale Function OR High Power Range - Upscale Function is 

enabled (not bypassed) when APRM Simulated Thermal Power is > Intermediate Power 
Range Setpoint specified in the COLR.  

c. High Power Range - Upscale Function is enabled (not bypassed) when APRM Simulated 

Thermal Power is _> High Power Range Setpoint specified in the COLR.



Inserts Associated With Technical Specification Markups 

Insert L 

(a) THERMAL POWER is > 29% RTP and MCPR less than the limit specified in the COLR 

except not required to be OPERABLE if the Intermediate Power Range - Upscale Function 

or High Power Range - Upscale Function is OPERABLE.  

(b) THERMAL POWER is > Intermediate Power Range Setpoint specified in the COLR and 

MCPR less than the limit specified in the COLR except not required to be OPERABLE if the 

High Power Range - Upscale Function is OPERABLE.



SDM Test-Refuel ing 3.10.8

3.10 SPECIAL OPERATIONS 

3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling

LCO 3.10.8 The reactor mode switch position specified in Table 1.1-1 
for MODE 5 may be changed to include the startup/hot standby 
position, and operation considered not to be in MODE 2, to 
allow SDM testing, provided the following requirements are 
met: 

a. LCO 3.3.1.1, "Reactor Protection System 
Instrumentation," MODE 2 requirements for Functions 2.a/f12Id 

and 2.e of Table 3.3.1.1-1; 

b. 1. LCO 3.3.2.1, "Control Rod Block Instrumentation," 
MODE 2 requirements for Function 2 of 
Table 3.3.2.1-1, with the banked position withdrawal 
sequence requirements of SR 3.3.2.1.8 changed to 
require the control rod sequence to conform to the 
SDM test sequence, 

OR 

2. Conformance to the approved control rod sequence for 
the SDM test is verified by a second licensed 
operator or other qualified membbr of the technical 
staff; 

c. EarI withdrawn control rod shall be coupled to the 
as: )ciated CRD; 

d. All control rod withdrawals during out of sequence 

control rod moves shall be made in notch out mode; 

e. No other CORE ALTERATIONS are in progress; and 

f. CRD charging water header pressure z 940 psig.

APPLICABILITY: MODE 5 with the 
position.

reactor mode switch in startup/hot standby

Amendment No. 6 j3
Brunswick Unit 2 3.10-20
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3. The period based detection algorithm (PBDA) setpoint for Function 2.f, Oscillation Power 
Range Monitor (OPRM) Upscale, for Specification 3.3.1.1; and
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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 channel 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 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 logic channel (Al, A2, BL, and B2), thus resulting in a full 

scram signal. Similarily, a Function 2.f trip from any two unbypassed APRM channels will 

result in a full trip from each of the four voter chanfiels.  

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 17 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. For the OPRM Upscale Function 2.f, each LPRM in an APRM channel is assigned to 

one, two or four OPRM "cells," forming a total of 24 separate OPRM cells per APRM channel, 
each with either three or four detectors. LPRMs near the edge of the core are assigned to either 

one or two OPRM cells. A minimum of 18 OPRM cells in an APRM channel must have at least 

two OPERABLE LPRMs for the OPRM Upscale Function 2.f to be OPERABLE (Ref. 22).
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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 reducing by AW the flow value used in the Allowable Value equation. The 

value of AW is defined in plant procedures. The value of AW is established to conservatively 

bound the inaccuracy created in the core flow/drive flow correlation due to back flow (i.e., 

reverse flow) in the jet pumps associated with the inactive recirculation loop. Inaccuracy of the 

core flow/drive flow correlation results When in single loop operation a higher drive flow is 

required to produce a specified core flow in comparison to two-loop operation. This difference 

exists because the single loop drive flow must compensate for back flow through the inactive jet 

pumps, which does not occur in two-loop operation. The correlation factor AW was 

implemented to maintain the flow-biased trips at the same position, relative to the power/flow 

map, for single loop operation as they are for two-loop operation. This adjusted Allowable 

Value thus maintains thermal margins essentially unchanged from those for two-loop operation.  

The allowable value equation for single loop operation is only valid for flows down to W = AW.  

No correction is required for single loop operation for drive flows less than AW (the value of AW 

will always be less than about 15%). Back flow in the inactive recirculation loop does not occur 

at core flows less than approximately 30 to 40% rated core flow, which corresponds to 

approximately 30 to 40% drive flow.
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Each APRM channel uses one total recirculation 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 the flow calculated from two flow transmitter signal inputs, one from each 

of the two recirculation loops. The flow processing logic OPERABILITY is part of the APRM 

channel OPERABILITY requirements for this Function.
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The proper representation of drive flow as a representation of core flow is ensured through drive 
flow alignment, accomplished by SR 3.3.1.1.18.
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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 unbypassed APRM channels result in a trip output from each of the four voter channels 

to its associated trip system.



RPS Instrumentation 
B 3.3.1.1

BASES

APPLICABLE 2 Average Power Range Monitor-Inop (cont 
SAFETY ANALYSES, 
LCO, and /There is no Allowable Value for this Function.  
APPLICABILITY 

This Function is required to be OPERABLE in th 
Z.d. the APRM Functions are required.

3

inued)

e MODES where

Reactor Vessel Steam Dome Pressure--High

ASERT

An increase in the RPV pressure during reactor operation 
compresses the steam voids and results in a positive 
reactivity insertion. This causes the neutron flux and 
THERMAL POWER transferred to the reactor coolant to 
increase, which could challenge the integrity of the fuel 
cladding and the RCPB. The Reactor Vessel Steam Dome 
Pressure-High Function initiates a scram. for transients 
that results in a pressure increase, counteracting the 
pressure increase by rapidly reducing core power. For the 
overpressurization protection analyses of References 4, 7, 
and 8, reactor scram, along with the SRVs, limits the peak 
RPV pressure to less than the ASME Section III Code limits.

High reactor pressure signals are initiated from four 
pressure transmitters that sense reactor pressure. The 
Reactor Vessel Steam Dome Pressure-High Allowable Value 
chosen to provide a sufficient margin to the ASME 
Section III Code limits during the event.

is

Four channels of Reactor Vessel Steam Dome Pressure-High 
Function, with two channels in each trip system arranged in 
a one-out-of-two logic, are required to be OPERABLE to 
ensure that no single instrument failure will preclude a 
scram from this Function on a valid signal. The Function is 
required to be OPERABLE in MODES I and 2 since the Reactor 
Coolant System (RCS) is pressurized and the potential for 
pressure increase exists.  

4. Reactor Vessel Water Level -Low Level I

Low RPV water level indicates the capability to cool the 
fuel may be threatened. Should RPV water level decrease too 
far, fuel damage could result. Therefore, a reactor scram 
is initiated at Low Level 1 to substantially reduce the heat 
generated in the fuel from fission. The Reactor Vessel 

(continued)

Revision No.t9-
Brunswick Unit 1

Reactor Vessel Steam Dome Pressure-High
i
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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 both the 2-Out-Of-4 Voter hardware and the 
APRM Interface hardware (the non-safety-related portion of the Two-Out-Of-Four Logic 
Module including annunciator output relays, status lights, etc.). 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 also 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 15 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.  

2.f. Oscillation Power Range Monitor (OPRM) Upscale 

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

References 17, 18 and 19 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 Specificaton 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
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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 > 25% 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. See Reference 21 for additional discussion of OPRM Upscale trip enable region 
limits. The 25% RTP lower boundary of the enabled region was established by scaling the 30% 
value in Reference 21 for uprated power to correspond to 30% of original plant RTP. This 
scaling is not required by Reference 21, but has been done for conservatism.  

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 increased the enabled region.  

The OPRM Upscale Function is required to be OPERABLE when the plant is at > 20% RPT.  
The 20% RTP level is selected to provide margin in the unlikely event that a reactor power 
increase transient occurring while the plant is operating below 25% RTP causes a power increase 
to or beyond the 25% 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 growing oscillatory changes in the 
neutron flux for one or more cells in that channel. (Note: To facilitate placing the OPRM 
Upscale Function 2.f in one APRM channel in a "tripped" state, if necessary to satisfy a Required 
Action, the APRM equipment is conservatively designed to force an OPRM Upscale trip output 
from the APRM channel if an APRM Inop condition occurs, such as when the APRM chassis 
keylock switch is placed in the Inop position.) 

There are four "sets" of OPRM related setpoints or adjustment parameters: (a) OPRM trip auto
enable setpoints for STP (25%) 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, 25% APRM
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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 23, and are documented in the COLR. There are no 
allowable values for these setpoints. The third set, the OPRM PBDA "tuning" parameters, are 
established, adjusted, and controlled by plant procedures. The fourth set, the GRA and ABA 
setpoints, in accordance with References 15 and 16, are established as nominal values only, and 
controlled by plant procedures.



RPS Instrumentation 
B 3.3.1.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

5. Main Steam Isolation Valve-Closure (continued) 

Main Steam Isolation Valve-Closure signal before the MSIVs 
are completely closed in anticipation of the complete loss 
of the normal heat sink and subsequent overpressurization 
transient. However, for the overpressurization protection 
analyses ferences 4, 7, and 8, the Average Power Range 
Monitor (g Neutron Flux-High Function, along with the 
SRVs, limniits the peak RPV pressure to less than the ASME 
Code limits. That is, the direct scram on position switches 
for MSIV closure events is not assumed in the 
overpressurization analysis. Additionally, MSIV closure is 
assumed in the transients analyzed in Reference 2.  

The reactor scram reduces the amount of energy required to 
be absorbed and, along with the actions of the ECCS, ensures 
that the fuel peak cladding temperature remains below the 
limits of 10 CFR 50.46.  

MSIV closure signals are initiated from position switches 
located on each of the eight MSIVs. Each MSIV has two 
position switches; one inputs to RPS trip system A while the 
other inputs to RPS trip system B. Thus, each RPS trip 
system receives an input from eight Main Steam Isolation 
Valve-Closure channels, each consisting of one position 
switch. The logic for the Main Steam Isolation 
Valve-Closure Function is arranged such that either the 
inboard or outboard valve on three or more of the main steam 
lines must close in order for a scram to occur. In 
addition, certain combinations of valves closed in two lines 
will result in a half-scram.  

The Main Steam Isolation Valve-Closure Allowable Value is 
specified to ensure that a scram occurs prior to a 
significant reduction in steam flow, thereby reducing the 
severity of the subsequent pressure transient.  

Sixteen channels of the Main Steam Isolation Valve-Closure 
Function, with eight channels in each trip system, are 
required to be OPERABLE to ensure that no single instrument 
failure will preclude the scram from this Function on a 
valid signal. This Function is only required in MODE 1 
since, with the MSIVs open and the heat generation rate 
high, a pressurization transient can occur if the MSIVs 
close. In MODE 2, the heat generation rate is low enough so 
that the other diverse RPS functions provide sufficient 
protection.  

(continued)

Revision No.•
Brunswick Unit 1 B 3.3-17



RPS Instrumentation 
B 3.3.1.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

8. Turbine Stop Valve-Closure (continued) 

Turbine Stop Valve-Closure signals are initiated from 
position switches located on each of the four TSVs. Two 
independent position switches are associated with each stop 
valve. One of the two switches provides input to RPS trip 
system A; the other, to RPS trip system B. Thus, each RPS 
trip system receives an input from four Turbine Stop 
Valve-Closure channels, each consisting of one position 
switch. The logic for the Turbine Stop Valve-Closure 
Function is such that three or more TSVs must be closed to 
produce a scram. In addition, certain combinations of two 
valves closed will result in a half-scram. This Function 
must be enabled at THERMAL POWER 2 30% RTP. This is 
accomplished automatically by pressure switches sensing 
turbine first stage pressure; therefore, opening of the 
turbine bypass valves may affect this Function.  

The Turbine Stop Valve-Closure Allowable Value is selected 
to be high enough to detect imminent TSV closure, thereby 
reducing the severity of the subsequent pressure transient.  

Eight channels of Turbine Stop Valve-Closure Function, with 
four channels in each trip system, are required to be 
OPERABLE to ensure that no single instrument failure will 
preclude a scram from this Function if any three TSVs should 
close. This Function is required, consistent with analysis 
assumptions, whenever THERMAL POWER is Ž 30% RTP. This 
Function is not required when THERMAL POWER is < 30% RTP 
since the Reactor Vessel Steam-n e Pressure-High and the 
Average Power Range Monitor F eutron Flux-High 
Functions are adequate to maintain the necessary safety 
margins.  

9. Turbine Control Valve Fast Closure, Control Oil 
Pressure-Low 

Fast closure of the TCVs results in the loss of a heat sink 
that produces reactor pressure, neutron flux, and heat flux 
transients that must be limited. Therefore, a reactor scram 
is initiated on TCV fast closure in anticipation of the 
transients that would result from the closure of these 
valves. The Turbine Control Valve Fast Closure, Control Oil 
Pressure-Low Function is the primary scram signal for the 
generator load rejection event analyzed in Reference 2. For 

(continued)
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APPLICABLE 9. Turbine Control Valve Fast Closure, Control Oil 
SAFETY ANALYSES, Pressure-Low (continued) 
LCO, and 
APPLICABILITY this event, the reactor scram reduces the amount of energy 

required to be absorbed and ensures that the MCPR SL is not 
exceeded.  

Turbine Control Valve Fast Closure, Control Oil 
Pressure-Low signals are initiated by the electrohydraulic 
control (EHC) fluid pressure at each control valve. One 
pressure switch is associated with each control valve, and 
the signal from each switch is assigned to a separate RPS 
logic channel. This Function must be enabled at THERMAL 
POWER • 30% RTP. This is accomplished automatically by 
pressure switches sensing turbine first stage pressure; 
therefore, opening of the turbine bypass valves may affect 
this Function.  

The Turbine Control Valve Fast Closure, Control Oil 
Pressure-Low Allowable Value is selected high enough to 
detect imminent TCV fast closure.  

Four channels of Turbine Control Valve Fast Closure, Control 
Oil Pressure-Low Function with two channels in each trip 
system arranged in a one-out-of-two logic are required to be 
OPERABLE to ensure that no single instrument failure wi'l 
preclude a scram from this Function on a valid signal. -This 
Function is required, consistent with the analysis 
assumptions, whenever THERMAL POWER is • 30% RTP. This 
Function is not required when THERMAL POWER is < 30% RTP, 
since the Reactor Vessel Ste=,.-lje Pressure-High and the 
Average Power Range Monitor zy eutron Flux-High 
Functions are adequate to maintain the necessary safety 
margins.  

10. Reactor Mode Switch-Shutdown Position 

The Reactor Mode Switch-Shutdown Position Function provides 
signals, via the manual scram logic channels, to two RPS 
logic channels, which are redundant to the automatic 
protective instrumentation channels and provide manual 
reactor trip capability. 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.  

(continued) 
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APPLICABLE 11. Manual Scram (continued) 
SAFETY ANALYSES, 
LCO, and with any control rod withdrawn from a core cell containing 
APPLICABILITY one or more fuel assemblies, since these are the MODES and 

other specified conditions when control rods are withdrawn.  

ACTIONS A Note has been provided to modify the ACTIONS related to 
RPS instrumentation channels. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, 
subsequent divisions, subsystems, components, or variables 
expressed in the Condition, discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies that Required 
Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable RPS instrumentation channels provide appropriate 
compensatory measures for separate inoperable channels. As 
such, a Note has been provided that allows separate 
Condition entry for each inoperable RPS instrumentation 
channel.  

A.1 and A.2 

Because of the diversity of sensors available to provide 
trip signals and the redundancy of the RPS design, an 

F 1/ 1) allowable out o service time of 12 hours has been shown to 
be acceptabl (R .1. to permit restoration of any 

inoperable cha e o OPERABLE status. However, this out of 
service time is only acceptable provided the associated 
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 

7- aallow 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 

I.and its Required Action taken.  

(continued) 
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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.



RPS Instrumentation 
B 3.3.1.1 

BASES 

ACTIONS B.1 and B.2 
(continued) 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- thislJ-.ogic 

arrangement was not evaluated in ef enZe 1) for the 
12 hour Completion Time. i thin the 6 hour allowance, the 
associated Function will have all required channels OPERABLE 
or in trip (or any combination) in one trip system. This is 
accomplished by either placing all inoperable channels in 
trip or tripping the trip system.  

Completing one of these Required Actions restores RPS to a 
reliabilit level equivalent to that evaluated in 

fe l1) e enc 1 , which justified a 12 hour allowable out of 
service time as presented in Condition A. The trip system 

"\/ J /• 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, 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.  

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

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.  

C.1 
R 11oe 

E r = H' Required Action C.1 is intended to ensure that appropriate 

actions are taken if multiple, inoperable, untripped 
channels within the same trip system for the same Function result in the Function not maintaining RPS trip capability.  
A Function is considered to be maintaining RPS trip 

capability when sufficient channels are OPERABLE or in trip 
(or the associated trip system is in trip), such that both 
trip systems will generate a trip signal from the given Function on a valid signal. For the typical Functon with 

one-out-of-two taken twice logic and the IRM and(_•2> Functions, this would require both trip systems to have one 

channel OPERABLE or in trip (or the associated trip system 
in trip).J For Function 5 (Main Steam Isolation 

fFVa y-osure), this would require both trip systems to 
have each channel associated with the M4SIVs in three main 

steam lines (not necessarily the same main steam lines for both trip systems) OPERABLE or in trip (or the associated 
trip system in trip). For Function 8 (Turbine Stop 

Valve--Closure), this would require both trip systems to 
have three channels, each OPERABLE or in trip (or the 
associated trip system in trip). For Function 10 (Reactor 
Mode Switch-Shutdown Position) and Function 11 (Manual 
Scram), this would require both trip systems to have one 
channel, each OPERABLE or in trip (or the associated trip 
system in trip).  

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. The 
1 hour Completion Time is acceptable because it minimizes 
risk while allowing time for restoration or tripping of 

channels.  

(continued) 
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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 Conditions 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 

because 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.



RPS Instrumentation 
B 3.3.1.1

BASES

ACTIONS 
(continued)

rAISCPT 
-f

D. I 

Required Action D.1 directs entry into the appropriate 
Condition referenced in Table 3.3.1.1-1. The applicable 
Condition specified in the Table is Function and MODE or 
other specified condition dependent and may change as the 
Required Action of a previous Condition is completed. Each 
time an inoperable channel has not met any Required Action 
of Condition A, B, or C and the associated Completion Time 
has expired, Condition D will be entered for that channel 
and provides for transfer to the appropriate subsequent 
Condition.  

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 s st . In addition, 
the Completion Time of Required c on E is consistent 
with the Completion Time provided in LCO 3.2.2, "MINIMUM 
CRITICAL POWER RATIO (MCPR)." 

H ._ _0 

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.

(continued) 
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1.1 

Condition I exists when the OPRM Upscale trip capability has been lost for all APRM channels 

due to unanticipated equipment design or instability detection algorithm problems. References 

15 and 16 justified use of alternate methods to detect and suppress oscillations under limited 

conditions. The alternate methods are procedurally established consistent with the guidelines 
identified in Reference 20. The alternate methods procedures require operating outside a 
"restricted zone" in the power-flow map and manual operator action to scram the plant if certain 

predefined events occur. The 12-hour allowed Completion Time for Required Action I. 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.  

This Required Action is intended to allow continued plant operation under limited conditions 
when an unanticipated equipment design or instability detection algorithm problem causes 

OPRM Upscale Function inoperability in all APRM channels. This Required Action is not 

intended and was not evaluated as a routine alternative to return failed or inoperable equipment 

to OPERABLE status. Correction of routine equipment failure or inoperability is expected to be 

accomplished within the completion times allowed for Required Actions for Condition A. The 

alternate method to detect and suppress oscillations implemented in accordance with 1.1 is 
intended to be applied only as long as is necessary to implement corrective action to resolve the 

unanticipated equipment design or instability detection algorithm problem.



RPS Instrumentation 
B 3.3.1.1

BASES (continued)

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 3.3.1.1-1.  

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 analysi RT.11))assumption of the average 
time required to per orm channel Surveillance. That 

analysis demonstrated that the 6 hour testing allowance does 

not significantly reduce the probability that the RPS will 
trip when necessary.  

ace of the CHANNL ECK once ever_ 1 hours or 

(APRMI zhannels a•dOnce er) 24 hours r othe 
Lap icable c n~nel ensures that a gross ai ure o6 
ins--rumenation as not occurred. A CHANNEL CHECK is 

normally a comparison of the parameter indicated on one
channel to a similar parameter on other channels. It is 

based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value.  

Significant deviations between instrument channels could be 

an indication of excessive instrument drift in one of the 

channels or something even more serious. A CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION

Agreement criteria are determined by the plant staff based 

on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit.  

7-A e eh AIN a C-d L ehassE C e -r APRe fuiso oe.44W 
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BASES 

SURVEILLANCE (ISR •.1.1 and SR 3.3.1.1.2 (continued) 
REQUIREMENTS 

The Frequencies are based upon operating experience that 
demonstrates channel failure is rare. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the channels required by the LCO.  

SR 3.3.1.1.3 

To ensure that the APRMs are accurately indicating the true 
core average power, the APRMs are adjusted to conform to the 
reactor power calculated from a heat balance. The Frequency 
of once per 7 days is based on minor changes in LPRM 
sensitivity, which could affect the APRM reading between 
performances of SR 3.3.1.1.8.  

A restriction to satisfying this SR when < 25% RTP is 
provided that requires the SR to be met only at ý 25% RTP 
because it is difficult to accurately maintain APRM 
indication of core THERMAL POWER consistent with a heat 
balance when < 25% RTP. At low power levels, a high degree 
of accuracy is unnecessary because of the large, inherent 
margin to thermal limits (MCPR and APLHGR). At ý:25% RTP, 
the Surveillance is required to have been satisfactorily 
performed within the last 7 days, in accordance with 
SR 3.0.2. A Note is provided which allows an increase in 
THERMAL POWER above 25% if the 7 day Frequency is not met 
per SR 3.0.2. In this event, the SR must be performed 
within 12 hours after reaching or exceeding 25% RTP. Twelve 
hours is based on operating experience and in consideration 
of providing a reasonable time in which to complete the SR.  

SR 3.3.1.1.4 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the channel will perform the intended 
function. Any setpoint adjustment shall be consistent with 
the assumptions of the current plant specific setpoint 
methodology.  

As noted, SR 3.3.1.1.4 is not required to be performed when 
entering MODE MODE 1, since testing of the MODE 2 
required IRMI a ARFunctions cannot be performed in 
MODE I without u ý 1 lng jumpers, lifted leads, or movable 

(continued) 
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BASES 

SURVEILLANCE S•R 3 3.1.1-.1 ndSR 3.3.1.1.13 

EUIRMREQUIREMENTS I• 

(continued) A CHANNEL CALIBRATION is a complete check of the instrument Sinloop 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 

_/A.K/5~~2 (/ adjusted to account for instrument drifts between successive 
calibrations consistent with the plant specific setpoint 
methodology. The CHANNEL CALIBRATION for Functions 5 and 8 
should consist of a physical inspection and actuation of the 
associated position switches.  

Note I states that 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 neutron detector sensitivity 
are compensated for by performing the 7 day calorimetric c7/
calibration (SR 3.3.1.1.3) and the 1100 MWD/T 
calibration against the TIPs S 13. .8). A second Note 
is provided that requires the AP IRM SRs to be 
performed within 12 ho f entering MODE 2 from MODE 1.  
Testing of the MODE 2 P iIRM Functions cannot be 
performed in MODE 1 wit out utilizing jumpers, lifted leads, 
or movable links. This Note allows entry into MODE 2 from 
MODE I if the associated 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 

c i r note 3c ar not. e. . ded fr this e s 

Theflw onr ripreernc c rd p asea autmati 
slf-estfe ur whic perodca test111s thes hardar the 

cdigitaoponetts of the flow control rip r rence card 
are exclued dfrom CH AEL CALIBRATION of F 2on 2.b, 
Average Power Rangem onit Flow the Sm like d Thermal 
Powern-High. Thei nalog output ten deterrs of the flow 
coto trip r~ef renc cr are no e ued from this test.  

The flow conf trip referencte setp t an automatic 
self-test f re which pr dicl tests the hardware that 

performs t digital algorithm. /Lxcluso ftedgt 

Sow cocontlnuedp 

Rcomponentof the fl B 3 2 reference card 0ro 
CHANNEL/CALIBRATION o uci 2.b is based on contritions 

erd h mlIlo e <Orequr. to perform the testa/and tesa e do 

•_•______ a ef Sa in the status of t •r sbse components ennot "e eetd 

The trqe of pný;!a t 
of 9 d albraio iner inthe setpo i n on ofthe 

tMa nitu•J of equipment drif nt hest/ina sls h 

Frequency oS3.3.1.1.13 is based upon oSR3he assump o of a 

24 month calibration interval in the determination of the 

magnitude of equipment drift in the setpoint analysis.  

(continued) 
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A third note is provided that requires that the recirculation flow (drive flow) transmitters, which 

supply the flow signal to the APRMs, be included in the SR for Functions 2.b and 2.f. 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 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 the processing hardware in the APRM equipment.  
SR 3.3.1.1.18 establishes a valid drive flow/core flow relationship. 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.  

Insert K 

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 intended function. For the APRM Functions, this test 
supplements the automatic self-test functions that operate continuously in the APRM and voter 
channels. The scope of the APRM CHANNEL FUNCTIONAL TEST is that which is necessary 
to test the hardware. Software controlled functions are tested only incidentally. Automatic self
test functions check the EPROMs in which the software-controlled logic is defined. Changes in 

the EPROMs will be detected by the self-test function and alarmed via the APRM trouble alarm.  
SR 3.3.1.1.2 for the APRM functions includes a step to confirm that the automatic self-test 
function is still operating.  

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 15 and 16. (NOTE: The actual voting logic of the 2-Out-Of-4 Voter 
Function is tested as part of SR 3.3.1.1.15. The 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 I without utilizing jumpers of lifted leads. This Note allows entry into 

MODE 2 from MODE 1 if the associated Frequency is not met per SR 3.0.2.
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Insert K (continued) 

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



RPS Instrumentation 
B 3.3.1.1 

BASES 

SURVEILLANCE SR 3.3.1.1.14 

(continued) The Averag ower Range Monitor ow Biased Simulated ThermalragwerHigh Function;r uss an electronic filter• 

circui to generate a ignal/1roportional to the core / 

THE POWER from the AP neutron flux signal. This 
(Ak usd.)fil r circuit is represe ative of the fuel heat tr fsfer 

dy amics that produce t• relationship between Ztheeutron 
/fux and the core THER iL POWER. The filter timm constant 

must be verified to !5 7 seconds to ensure tl~' the 
channel is accurate/ reflecting the des ired ~arameter__.  

The Frequency of 4 months is based on en i'neering judgment/ 
onsidering th ireliability of the com hents.  

SR 3.3.1.1.15 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic and simulated 
automatic operation for a specific channel. The functional 

J,.VSEkT L 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 demonstrated that these components 
will usually pass the Surveillance when performed at the 
24 month Frequency.  

SR 3.3.1.1.16 

This SR ensures that scrams initiated from the Turbine Stop 
Valve-Closure and Turbine Control Valve Fast Closure, 
Control Oil Pressure-Low Functions will not be 
inadvertently bypassed when THERMAL POWER is z!30% RTP.  
This is satisfied by calibration of the bypass channels.  
Adequate margins for the instrument setpoint methodologies 
are incorporated into the Allowable Value 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 

(continued) 
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Insert L 

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.



RPS Instrumentation 
B 3.3.1.1 

BASES 

SURVEILLANCE SR 3.3.1.1.16 (continued) 
REQUIJIREMENTS valves must remain closed during an in-service calibration 

at THERMAL POWER Ž 30% RTP to ensure that the calibration is 
valid.  

If any bypass channel setpoint is nonconservative (i.e., the 
Functions are bypassed at Ž 30% RTP, either due to open main 
turbine bypass valve(s) or other reasons), then the affected 
Turbine Stop Valve-Closure and Turbine Control Valve Fast 
Closure, Control Oil Pressure-Low Functions are considered 
inoperable. Alternatively, the bypass channel can be placed 
in the conservative condition (non-bypass). If placed in 
the non-bypass 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 

This SR ensures that the individual channel response times 
are less than or equal to the maximum values assumed in the 
accident analysis. This test may be performed in one 
measurement or in overlapping segments, with verification 
that all components are tested. The RPS RESPONSE TIME 

ZUA5L12T /11 acceptance criteria are included in Reference 13.  

As noted (No 1), neutron detecW ,rs for Functio are 
excluded fm RPS RESPONSE Ti testing becaus /the 
•princi s�s of detector oper ion virtually e ure a 
inst tanpn"R response t. e. In addition oT- e2 states the 

response time of the sensors for Functions and 4 may be 
assumed in the RPS RESPONSE TIME test to be the design 
sensor response time. This is allowed since the sensor 
response time is a small part of the overall RPS RESPONSE 
TIME (Ref. 14).  

RPS RESPONSE TIME tests are conducted on a 24 month 
STAGGERED TEST BASIS. Note 3 requires STAGGERED TEST BASIS.  

\ MýFrequency to be determined based on 4 channels per trip 

j IjSERT M'l) system, in lieu of the 8 channels specified in 
Table 3.3.1.1-1 for the MSIV Closure Function. This 
Frequency is based on the logic interrelationships of the 
various channels required to produce an RPS scram signal.  

(continued) 
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The APRM Simulated Thermal Power - High Function (Function 2.b) uses drive flow to vary the 

trip setpoint. The OPRM Upscale Function (Function 2.f) uses drive flow to automatically 

enable or bypass the OPRM Upscale trip output to RPS. Both of these Functions use drive flow 

as a representation of reactor core flow. SR 3.3.1.1.13 assures that the drive flow transmitters 

and processing electronics are calibrated. This SR adjusts the recirculation drive flow scaling 

factors in each APRM channel to provide the appropriate drive flow/core flow alignment.  

Insert 0 

engineering judgment of the time required to enter and check the applicable scaling factors in 

each of the APRM channels. The 7-day time period after reaching equilibrium conditions is 

acceptable based on the relatively small alignment errors expected, and the margins already 

included in the APRM Simulated Thermal Power - High and OPRM Upscale Function trip

enable setpoints.  

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 21. 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 3.3.1.1.3) and core flow (SR 3.3.1.1.18), respectively.  

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

APRM Simulated Thermal Power > 25% 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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BASES

REFERENCES 
(continued)
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BASES (continued) 

APPLICABLE Prevention and mitigation of prompt reactivity excursions 
SAFETY ANALYSES during refueling and low power operation is provided by 

LCO 3.9.1, "Refueling Equipment Interlocks"; LCO 3.1.1, 
"SHUTDOWN MARGIN (SDM)"; LCO 3.3.1.1, "Reactor Protection 
System (RPS) Instrumentation"; IRM Neutron Flux-High and 
Average Power Range Monitor (APRM) Neutron Flux-Higl(7) 

3e ýa St ntation.Functions; and LCO 3.3.2.1, "Control Rod Bloc
ns rumentation.' 

The SRMs have no safety function and are not assumed to 
function during any UFSAR design basis accident or transient 
analysis. However, the SRMs provide the only on scale 
monitoring of neutron flux levels during startup and 
refueling. Therefore, they are being retained in Technical 
Specifications.  

LCO During startup in MODE 2, three of the four SRM channels are 
required to be OPERABLE to monitor the reactor flux level 
prior to and during control rod withdrawal, subcritical 
multiplication and. reactor criticality, and neutron flux 
level and reactor period until the flux level is sufficient 
to maintain the IRM on Range 3 or above. All but one of the 
channels are required in order to provide a representation 
of the overall core response during those periods when 
reactivity changes are occurring throughout the core.  

In MODES 3 and 4, with the reactor shut down, two SRM 
channels provide redundant monitoring of flux levels in the 
core.  

In MODE 5, two SRMs are required to be OPERABLE to provide 
redundant monitoring of reactivity changes occurring in the 
reactor core. Because of the local nature of reactivity 
changes during refueling, adequate coverage is provided by 
requiring one SRM to be OPERABLE in the quadrant of the 
reactor core where CORE ALTERATIONS are being performed, and 
the other SRM to be OPERABLE in an adjacent quadrant 
containing fuel. These requirements ensure that the 
reactivity of the core will be continuously monitored during 
CORE ALTERATIONS.  

Special movable detectors, according to footnote (b) of 
Table 3.3.1.2-1, may be used in MODE 5 in place of the 
normal SRM nuclear detectors. These special detectors must 
be connected to the normal SRM circuits in the NMS, such 

(continued) 
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B 3.3 INSTRUMENTATION 

B 3.3.1.3 Period Based ection System (PBDS) 

BASES 

BACKGROUND General Design Criteria 12 requires protection of %el 
thermal safety limits from conditions caused by 
neutronic/thermal hydraulic instability. Neu onic/thermal 
hydraulic instabilities can result in power scillations 
which could result in exceeding the MCPR fety Limit (SQ).  
The MCPR SL ensures that at least 99. f the fuel rods 
avoid boiling transition during norm operation and during 
an anticipated operational occurre e (AO0) (refer to the 
Bases for SL 2.1.1.2).  

The PBDS provides the operat with an indication that 
conditions consistent wit asignificant degradation in the 
stability performance of he reactor core has occurred and 
the potential for immj ent onset of neutronic/thermal 
hydraulic instabili may exist. Indication of such 
degradation is ca e for the operator to initiate an 
immediate react scram if the reactor-is being operated in 
either the Re ricted Region or Monitored Region. The 
Restricted gion and Monitored Region are defined in the 
COLR.  

The P instrumentation of the Neutron Monitoring System 
(N consists of two channels. PBDS channel A includes 

put from 13 local power range monitors (LPRMs) within th 

reactor core and PBDS channel B includes input from 11 L s 
within the reactor core. All LPRt~s are utilized from ch 
of the axial levels except for the D level detector . These 
inputs are continually monitored by the PBDS for nations 
in the neutron flux consistent with the onset 
neutronic/thermal hydraulic instability Ea channel 
includes separate local indication and se ate control room 
High-High Alarms. While, this ICO spe i es OPERABILITY 
requirements only for one monitor' d indication channel 
of the PBDS, if both are OPERBLEn igh-High Alarm from 
either channel results in the nee or the operator to take 
actions.  

The primary PBDS component *sa card in the NMS with analog 
inputs and digital proce ing. The PBDS card has an 
automatic self-test fe ure to periodically test the 

h r c(continued) 
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BASES 
B 3.3.11.3 

BACKGROUND s. uence. Any self-test failure indicating loss of critical 
(continued) unction results in a common control room "Inoperative" 

alarm. The inoperable condition is also displayed by an 
indicating light on the card front panel. A manually 
initiated internal test sequence can be actuated via a 
recessed push button. This internal test consists 
simulating alarm and inoperable conditions to veri y card 
OPERABILITY. Further descriptions of the PBDS e provided 
in References 1 and 2.  

Actuation of the PBDS High-High Alarm i not postulated to 
occur due to neutronic/thermal hydrau *c instability during 
operation outside the Restricted Re on and the Monitored 
Region. Periodic perturbations c be introduced into the 
thermal hydraulic behavior of t reactor core from external 
sources such as recirculatio system components and the 
pressure and feedwater.con ol systems. These perturbations 
can potentially drive th neutron flux to oscillate within a 
frequency range expec for neutronic/thermal hydraulic 
instability. The sence of such oscillations may be 
recognized by th eriod based algorithm of the PBDS and 
could result i a High-High Alarm. Actuation of the PBDS 
High-High rm outside the Restricted Region and the 
Monitored egion indicate the presence of a source external 
to the actor core and are not indications of 
neutr ic/thermal hydraulic instability.  

APPLICABLE nalysis, as described in Section 4 of Reference 1, 
SAFETY ANALYSES confirms that AOOs initiated from outside the Restri ed 

Region without stability control and from within t 
Restricted Region with stability control are no expected to 
result in neutronic/thermal hydraulic instabi ty. The 
stability control applied in the Restricted egion (refer to 
LCO 3.2.3, "Fraction of Core Boiling Bou ary (FCBB)") is 
established to prevent neutronic/therm hydraulic 
instability during operation in the stricted Region.  
Operation in the Monitored Region 0.only susceptible to 
instability under operating cond ions beyond those analyzed 
in Reference 1. The types of ansients specifically 
evaluated are loss of flow d coolant temperature decrease 
which are limiting for th onset of instability.  

The initial conditio assumed in the analysis are 
reasonably conserv ive and the immediate post-event reactor 
conditions are s nificantly stable. However, ese assumed 
initial "condt*ns do not bound each individual parameter 

(continued) 
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APPLICABLE whic mpacts stability performance (Ref. 1). The PBDS 
SAFETY ANALYSES in rumentation provides the operator with an indication 

(continued) at conditions consistent with a significant degradation, 
the stability performance of the reactor core has occur d 
and the potential for imminent onset of neutronic/t mal 
hydraulic instability may exist. Such conditions re only 
postulated to result from events initiated fro initial 
conditions beyond the conditions assumed in te safety
analysis (refer to Section 4, Ket. 1)..  

The PBDS has no safety function and i not assumed to 
function during any UFSAR design bb is accident or transient 
analysis. However, the PBDS pro des the only indication of 
the imminent onset of neutroni thermal hydraulic 
instability during operatio in regions of the operating 
domain potentially suscepýp le to instability. Therefore, 
the PBDS is included in he Technical Specifications.

LCO One PBDS channel s required to be OPERABLE with a minimum 
of eight LPRM puts to monitor reactor neutron flux for 
indications imminent onset of neutronic/thermal hydraulic 
instabilit . A PBDS channel may be considered OPERABLE with 
six LP inputs when the distribution of OPERABLE LPRP4s 
provi •: a) at least one OPERABLE LPRM in each core 
qua ant or b) at least two OPERABLE LPRMs in the core 

drant opposite any core quadrant with no OPERABLE LPRMs.  
he required distribution of the LPRMs when a PBDS channel 

is considered OPERABLE with as few as six OPERABLE LPRMs 
ensures a minimum of two OPERABLE LPRMs in opposite core 
quadrants. This distribution ensures that, for all Ms 

postulated orientations and modes of oscillation, the are 
at least two OPERABLE LPRMs in the core quadrants inwhich 
the local neutron flux will oscillate with a fr uency 
within the range monitored by the PBDS. OPE ILITY w 

requires the ability for the operator to b immediately 
alerted to a High-High Alarm. This is,(acomplished by the 
instrument channel control room alarm The LCO also 
requires reactor operation be such at the High-High Alarm is not actuated by any OPERABLE )S instrumentation 
channel.  

APLICABILITY At least one of two PBDS nstrumentation channels is required to be OPERAB during operation in either the 

Restricted Region o the Monitored Region specified in the 

(continuedl
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controls, may be used to provid mediate confirmation that 
entry into the Restricted Regjo'n could reasonably have
occurred. The Monitored Re on in the Applicability of this 
LCO is analytically estab shed in terms of thermal power 
and core flow. However unlike the Restricted Region 
boundary the Monitor V!Region is not specifically monitored 
by plant instrumen;tion to provide automatic indication of 
entry into the r ion. Therefore, the Monitored Region 

continued 
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B 3.3.1.3 

BASES 

APPLICABILITY R. Similarly, operation with the PBDS High-High Alarm 
(continued) of any OPERABLE PBDS instrumentation channel is not allowed 

in the Restricted Region or the Monitored Region. Opera * n 
in these regions is susceptible to instability (refer o the 
Bases for LCO 3.2.3 and Section 4 of Ref. 1). OPE ILITY 
of at least one PBDS instrumentation channel an peration 
with no indication of a PBDS High-High Alarm rom any 
OPERABLE PBDS instrumentation channel is t refore required 
during operation in these regions.  

The boundary of the Restricted Regi in the Applicability 
of this LCO is analytically estab shed in terms of thermal 
power and core flow. The Restrcted Region is defined by 
the APRM Flow Biased Simulat Thermal Power-High Control 
Rod Block setpoints, which re a function of reactor 
recirculation drive flo The Restricted Region Entry Alarm 
(RREA) signal is gene ed by the Flow Control Trip 
Reference (FCTR) ca using the APR1 Flow Biased Simulated 
Thermal Power-Hi Control Rod Block setpoints. As a 
result, the RR is coincident with the Restricted Region 
boundary und all anticipated operating conditions when the 
setpoints "not Setup," and provides- the indication 
regardin ntry into the Restricted Region. However, APRM 
Flow Bi ed Simulated Thermal Power-High Control Rod Block 
signa rovided by the FCTR card, that are not coincident 
wit the Restricted Region boundary, do not generate a valid 
R A. The Restricted Region boundary for this LCO 
pplicability is specified in the COLR.  

When the APR14 Flow Biased Simulated Thermal Power-Hi 
Control Rod Block setpoints are "Setup" the applica e 
setpoints used to generate the RREA are moved to e 
interior boundary of the Restricted Regi on to ow 
controlled operation within the Restri cted ion. While 
the setpoints are "Setup" the Restricted gion boundary 
remains defined by the normal APR14 Flow iased Simulated 
Thermal Power-High Control Rod Bloc etpoints. Parameters 
such as reactor power and core flo available at the reactor
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BASES

APPLICABILITY bound is defined solely in terms of thermal power and (continued) cor low. The Monitored Region boundary for this LCO 
Ap icability is specified in the COLR.  

Operation outside the Restricted Region and the Monitored 
Region is not susceptible to neutronic/thermal hydraulic 
instability even under extreme postulated conditions.

ACTIO A.1 

If at any time while in the Restricted Regio or Monitored 
Region, an OPERABLE PBDS instrumentation nnel indicates a 
High-High Alarm, the operator is requi d to initiate an 
immediate reactor scram. Verificatio that the High-High 
Alarm is valid may be performed wi out delay against 
another output from a PBDS card servable from the reactor 
controls in the control room I to the manual reactor 
scram. This provides assur c that core conditions leading 
to neutronic/thermal hyd ulic instability will be 
mitigated. This Requfed Action and associated Completion 
Time does not allow/for evaluation of circumstances leading 
to the High-High larm prior to manual initiation of reactor scram 

B.1 and 2 

Opera on with the APRM Flow Biased Simulated Thermal 
Pow -High Function (refer to LCO 3.3.1.1, Table 3.3.1.1-1, 
F ction 2.b) "Setup" requires the stability control applied 

n the Restricted Region (refer to LCO 3.2.3) to be met.  
Requirements for operation with the stability control met 
are established to prevent reactor thermal hydraulic 
instability during operation in the Restricted Region. W n 
the APRM Flow Biased Simulated Thermal Power-High Con 1 
Rod Block setpoints are not "Setup" uncontrolled ent into 
the Restricted Region is identified by receipt of valid 
RREA. . Immediate confirmation that the RREA is lid and 
indicates an actual entry into the Restricte egion may be 
performed without delay. Immediate confi ation constitutes 
observation that plant parameters imme i tely available at 
the reactor controls (e.g., core pow and core flow) are 
reasonably consistent with entry- o the Restricted Region.  
This immediate confirmation ma so constitute recognition 
that plant parameters are ra ly changing during a 

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

transient (e.g., a recirculation pump trip) ich could 
reasonably result in entry into the Restr ited Region.  
While the APR4 Flow Biased Simulated T rmal Power-High 
Control Rod Block setpoints are "Se ," operation in the 
Restricted Region may be confirme y use of plant 
parameters such as reactor pow and core flow available at 
the reactor controls. With e required PBDS channel 
inoperable while in the tricted Region, the ability to 
monitor conditions ind ating the potential for imminent 
onset of neutronic/ ermal hydraulic instability as a result 
of unexpected tra .ients is lost. Therefore, action must be 
immediately ini ated to exit the Restricted Region.  

Exit of the estricted Region can be accomplished by control 
rod inser on and/or recirculation flow increases. Actions 
to rest t an idle recirculation loop, withdraw control rods 
or re ce recirculation flow may result in unstable reactor 
con tions and are not allowed to be used to comply with 
t s Required Action.  

The time required to exit the Restricted Region will depend 
on existing plant conditions. Provided efforts are begun 
without delay and continued until the Restricted Region is 
exited, operation is acceptable based on the low probabili' 
of a transient which degrades stability performance 
occurring simultaneously with the required PBDS chan 
inoperable.  

Required Action B.1 is modified by a Note that pecifies 
that initiation of action to exit the Restri ed Region only 
applies if the APRM Flow Biased Simulated ermal 
Power-High Function is "Setup". Operati n in the 
Restricted Region without the APR1 Flo Biased Simulated 
Thermal Power-High Function "Setup" ndicates uncontrolled 
entry into the Restricted Region. ncontrolled entry is 
consistent with the occurrence unexpected transients, 
which, in combination with th absence of stability controls 
being met may result in si ficant degradation of stability 
performance. Under these onditions with the required PBDS 
instrumentation channrheabily to monitor 
conditions indicatin h e potential for imminent onset of 
neutronic/thermal hidra instiabloritymmi lost and 
continued operai ustaifid. Therefore, Required 
Action B.2 req reis immediate reactor scram.  
Actn Bs 

a (continued
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ACTIONS C.'1 
In the Monitored Region the PBDS High-High Alarm ovides 
indication of degraded stability performance. though not 
anticipated, operation in the Monitored Regi is 
susceptible to neutronic/thermal hydrauli instability under 
postulated conditions exceeding those pviously assumed in 
the safety analysis. With the requi PBDS channel 
inoperable while in the Monitored gion, the ability to 
monitor conditions indicating t potential for imminent 
onset of neutronic/thermal hy aulic instability is lost.  
Therefore, action must be itiated to exit the Monitored 
Region.  

Actions to restart idle recirculation loop, withdraw 
control rods or r uce recirculation flow may result in 
approaching un ble reactor conditions and are not allowed 
to be used to omply with this Required Action. Exit of the 
Monitored R ion is accomplished by control rod insertion 
and/or re rculation flow increases. However, actions which 
reduce circulation flow are allowed provided the FCBB is 
rece y (within 15 minutes) verified to be 5 1.0. Recent 
ver ication of FCBB being met, provides assurance that with 
e PBDS inoperable, planned decreases in recirculation 

drive flow should not result in significant degradation of 
core stability performance.  

The Completion Time of 15 minutes ensures timely operato 
action to exit the region consistent with the low 
probability that reactor conditions exceed the s ii 1..  
conditions assumed in the safety analys is The me 
required to exit the Monitored Region will dep d on 
existing plant conditions. Provided effort are begun 
within 15 minutes and continued until the onitored Region 
is exited, operation is acceptable base on the low 
probability of a transient which degr es stability 
performance-occurring simultaneousl with the required PBDS 
channel inoperable.  

SURVEILLANCE SR 3.3.1.3.1 
REQUIREMENTS 

During operation in th Restricted Region or the Monitored 
Region the PBDS High High Alarm is relied upon to indicate 
conditions consist t with the onset of neutronic/thermal 
hydraulic instab ity. Verification that each OPERABLE 

Buwknt5 R(continued) 
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SURVEILLANCE 3.3.1.3.1 (continued) 
REQUIREMENTS r 'anf PB instrumentation is not in High-High arm

every 12 hours provides assurance of the proper in *cation 
of the alarm during operation in the Restricted gion or 
the Monitored Region. The 12 hour Frequency s plements 
less formal, but more frequent, checks of a rm status 
during operation.

SR 3.3.1.3.2

Performance of the CHANNEL CH K every 12 hours ensures that 
a gross failure of instrum ation has not occurred. This 
CHANNEL CHECK is normall a comparison of the PBDS 
indication to the sta of the annunciator, as well as 
comparison to the s e parameter on the other channel if it 
is available. It. s based on the assumption that the 
instrument cha e indication agrees with the immediate 
indication ilable to the operator, and that instrument 
channels nitoring the same parameter should read 
similarl. Deviations between the instrument channels could 
be a indication of instrument component failure. A CHANNEL 
C K will detect gross channel failure; thus, it is key to 
erifying the instrumentation continues to operate properly 

between each CHANNEL FUNCTIONAL TEST. Agreement criteria 
are determined by the plant staff based on a combinatio of 

the channel instrument uncertainties, including indic ion 
and readability.  

The 12 hour Frequency is based on the CHANNELL ECK 
Frequency requirement of similar Neutron Mo ioring System 
components. The CHANNEL CHECK supplement ess formal, but 

more frequent, checks of channels durin normal operational 
use of the displays associated with t channels required by 
the LCO.  

SR 3.3.1.3.3 

A CHANNEL FUNCTIONAL TEST is performed for each required 
PBDS channel to ensure at the system will perform the 
intended function. e CHANNEL FUNCTIONAL TEST for the PBDS 
includes manual in iation of an internal test sequence and 
verification of propriate alarms and mop conditions being 
reported.  

-continued)
/
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NCE SR 3.3.1.3.3 (conti ed) 
NTS 

Performance of a NEL FUNCTIONAL TEST at a Frequency of 
24 months verifi the performance of the PBDS and 
associated cirr itry. The Frequency considers the plant 
conditions re ired to perform the test, the ease of
performing t e test, and the likelihood of a change in t 
system or mponent status. The alarm circuit is desi ed 
to opera for over 24 months with sufficient accura on 
signal plitude and signal timing considering en " onment, 
initi calibration, and accuracy drift (Ref. 2 

REFERENCES 1 NEDO 32339-A, Reactor Stability Lo Term Solution: 
Enhanced Option I-A, July 1994.  

2. NEDC-32339, Supplement 2, Rea o Stability Long Term 
Solution: Enhanced Option Solution Design.  
April 1995.
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Control Rod Block Instrumentation 
B 3.3.2.1

B 3.3 INSTRUMENTATION

B 3.3.2.1 Control Rod Block Instrumentation

BASES

BACKGROUND Control rods provide the primary means for control of 
reactivity changes. Control rod block instrumentation 
includes channel sensors, logic circuitry, switches, and 
relays that are designed to ensure that specified fuel 
design limits are not exceeded for postulated transients and 
accidents. During high power operation, the rod block 
monitor (RBM) provides protection for control rod withdrawal 
error events. During low power operations, control rod 
blocks from the rod worth minimizer (RWM) enforce specific 
control rod sequences designed to mitigate the consequences 
of the control rod drop accident (CRDA). During shutdown 
conditions, control rod blocks from the Reactor Mode 
Switch-Shutdown Position Function ensure that all control 
rods remain inserted to prevent inadvertent criticalities.  

The purpose of the RBM is to limit control rod withdrawal if 
localized neutron flux exceeds a predetermined setpoint 
during control rod manipulations. It is assumed to function 
to block further control rod withdrawal to preclude a MCPR 
Safety Limit (SL) violation. The RBM supplies a trip signal 
to the Reactor Manual Control System (RMCS) to appropriately 
inhibit control rod withdrawal during power operation above 
the low power range setpoint specified in the COLR. The RBM 
has two channels, either of which can initiate a control rod 
block when the channel output exceeds the control rod block 
setpoint. One RBM channel inputs into one RMCS rod block 
circuit and the other RBM channel inputs into the second 
RMCS rod block circuit. The RBM channel signal is generated 
by averaging a set of local power range monitor (LPRM) 
signals at various core heights surroundin the control rod 

b~n ith rawn. A-• a from onoe av ge power r-ange/7" 
lmonit (APRM) ch el assigned to eh Reactor Prot e~ion.  
S Ss'em (RPS) trip'system supplies reererae ig• for theJ 

M channel i he sam e trip sy am. his reference signa 

intermediate, or high) is enabled. If the APRMtis 
indicating less than tne low power range setpoint, the RBM 
is automatically bypassed. The RBM is also automatically 
bypassed if a peripheral control rod is selected Ref. 1).  
A rod block signal is also generated if an RBM Cosc 6le! 

a inoperable trip occurs. since this could incl cate 
a pro em with the RBM channel. he owns e triwill 

(continued)
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Insert P1 

A simulated thermal power signal from one of the four redundant average power range monitor 
(APRM) channels supplies a reference signal for one of the RBM channels and a simulated 
thermal power signal from another of the APRM channels supplies the reference signal to the 
second RBM channel.
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BACKGROUND occur if th RBM channel ignal decreases belo he 
(continued) downscal ri e oin after the RBM chann has been CIF, \.ormal* Zed. The inoperable trip w'.] occur lurin 

r nul ing (normalization) sequence,(<•_ the RB c ane. I fa.i 

to null, oo few LPRM in uts are available, if a odul is 
e w or the f con switch is moved o any 

posi on o er than "Operate.  

se/f-t-esf f LA H The purpose of the RWM is to control rod patterns during 

Xa-s 6eet'n defe'e/ese startup and shutdown, such that only specified control rod 
sequences and relative positions are allowed over the 
operating range from all control rods inserted to 10% RTP.  
The sequences effectively limit the potential amount and 
rate of reactivity increase during a CRDA. Prescribed 
control rod sequences are stored in the RWM, which will 
initiate control rod withdrawal and insert blocks when the 
actual sequence deviates beyond allowances from the stored 
sequence. The RWM determines the actual sequence based 
position indication for each control rod. The RWM also uses 
steam flow signals to determine when the reactor power is 
above the preset power level at which the RWM is 
automatically bypassed. The RWM is a single channel system 
that provides input into the RMCS rod withdraw permissive 
circuit.  

With the reactor mode switch in the shutdown position, a 
control rod withdrawal block is applied to all control rods 
to ensure that the shutdown condition is maintained. This 
Function prevents inadvertent criticality as the result of a 
control rod withdrawal during MODE 3 or 4, or during MODE 5 
when the reactor mode switch is required to be in the 
shutdown position. The reactor mode switch has two 
channels, each inputting into a separate RMCS rod block 
circuit. A rod block in either RMCS circuit will provide a 
control rod block to all control rods.

APPLICABLE 1. Rod Block Monitor 
SAFETY ANALYSES, 
LCO, and The RBM is designed to prevent violation of the MCPR 
APPLICABILITY SL and the cladding 1% plastic strain fuel design limit that 

may result from a single control rod withdrawal error (RWE) 
event. The analytical methods and assumptions used in 
evaluating the RWE event are summarized in Reference 2. A 
statistical analysis of RWE events was performed to 
determine the RBM response for both channels for each event.  

(continued)
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APPLICABLE 1. Rod Block Monitor (continued) 
SAFETY ANALYSES, 
LCO, and From these responses, the fuel thermal performance as a 

APPLICABILITY function of RBM Allowable Value was determined. The 
Allowable Values are chosen as a function of power level.  
Based on the specified Allowable Values, operating limits 
are established.  

The RBM Function satisfies Criterion 3 of 
10 CFR 50.36(c)(2)(ii) (Ref. 3).  

Two channels of the RBM are required to be OPERABLE, with 
their setpoints within the appropriate Allowable Value for 
the associated power range, to ensure that no single 
instrument failure can preclude a rod block from this 
Function. The actual setpoints are calibrated consistent 
with applicable setpoint methodology.  

Trip setpoints are specified in the setpoint calculations.  
The setpoints are selected to ensure that the trip settings 
do not exceed the Allowable Values between successive 
CHANNEL CALIBRATIONS. Operation with a-trip setting less 
conservative than the trip setpoint, but within its 
Allowable Value, is acceptable. A channel is inoperable if 
its actu 1-tri setting is not within its required Allowable 

atrip tripcane setate.Teanltcniisaegeie 

flrom Terip setpoiy s are Those predeterminet valured 
output at which a action should take place. The sVloints •V ~are compared to/ he actual process parameter (e. q., reactor\ 

power), and en the measured outptput value ofe process 
parameter fceeds the setpoint, the associar device (e.g., 

dtripunischanges state. The analytic linitstare derived 
erfrom talimiting values of the process erameters obtained 

bfromhe safety analysis. Thf o rip semoints are determined Ofro the analytic limits correced f•defined process, 

ct ibraton, and instrument errorsA/ Te e Allowable Values 
pre then determined, based on thbeasrip setpoint value, by 
accountintion basr s errors. These calibrationt a 
based instrument errorstanev rmited to instrument drifts 
errors associated with funtei i nt and test equipment, a nd 

(cntidridt 

calibration tolerance of3 oop components. The trip 
setpoints and Allowabl eValues determined in this mann• 
provide adequate pro, tction because instrumentation/ 
uncertainties, pro dss effects, calibration tolera!)es, 
instrument drift,/and severe environment errors. 'r ...  
channels that mst function in harsh environmen/t as defined 

Sby 10 CFýR 50•) are accounted for and approp Iately applied 
forh n umentation.  

(continued) 
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Insert P2 

Trip setpoints are those predetermined values of output at which an action should take place.  
The setpoints are compared to the actual process parameter, the calculated RBM flux (RBM 
channel signal). When the RBM flux value exceeds the applicable setpoint, the RBM provides a 

trip output. The analytic limits are derived from the limiting values of the process parameters 
obtained from the safety analysis. The trip setpoints are determined from the analytic limits 

corrected for defined process, calibration, and instrument errors. The Allowable Values are then 

determined, based on the trip setpoint value, by accounting for calibration based errors. These 

calibration based instrument errors are limited to instrument drift, errors associated with 
measurement and test equipment, and calibration tolerance of LPRM input processing in the 

average power range monitor (APRM) equipment. The RBM performs only digital calculations 
on digitized LPRM signals received from the APRM equipment. The trip setpoints and 

Allowable Values determined in this manner provide adequate protection because 
instrumentation uncertainties, process effects, calibration tolerances, instrument drift, and 

environment errors are accounted for and appropriately applied for the instrumentation.
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APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

6 ZzVs&, Ck7-P-?

1. Rod Block Monitor (continued) 

The RBM is assumed to mitigate the consequences of an RWE 
event when operating z 29% RTP. Below this power level, the 
consequences of an RWE event will not exceed the MCPR SL 
and, therefore, the RBM is not required to be OPERABLE 
(Ref. 2). When operating < 90% RTP, analyses (Ref. 2) have 
shown that with an initial MCPR • 1.70, no RWE event will 
result in exceeding the MCPR SL. Also, the analyses 
demonstrate that when operating at ý 90% RTP with 
MCPR • 1.40, no RWE event will result in exceeding the MCPR 
SL (Ref. 2). Therefore, under these conditions, the RBM is 
also not required to be OPERABLE.  

2. Rod Worth Minimizer

The RWM enforces the banked position withdrawal sequence 
(BPWS) to ensure that the initial conditions of the CRDA 
analysis are not violated. The analytical methods and 
assumptions used in evaluating the CRDA are summarized in 
References 4, 5, and 6. The BPWS requires that control rods 
be moved in groups, with all control rods assigned to a 
specific group required to be within specified banked 
positions. Requirements that the control rod sequence is in 
compliance with the BPWS are specified in LCO 3.1.6, "Rod 
Pattern Control." 

The RWM Function satisfies Criterion 3 of 
10 CFR 50.36(c)(2)(ii) (Ref. 3).  

The RWM is a microprocessor-based system with the principle 
task to reinforce procedural control to limit the reactivity 
worth of control rods under lower power conditions. Only 
one channel of the RWM is available and required to be 
OPERABLE. Special circumstances provided for in the 
Required Action of LCO 3.1.3, "Control Rod OPERABILITY," and 
LCO 3.1.6 may necessitate bypassing the RWM to allow 
continued operation with inoperable control rods, or to 
allow correction of a control rod pattern not in compliance 
with the BPWS. As required by these conditions, one or more 
control rods may be bypassed in the RWM or the RWM may be 
bypassed. However, the RWM must be considered inoperable 
and the Required Actions of this LCO followed since the RWM 
can no longer enforce compliance with the BPWS.  

(continued)
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Insert P3 

The RBM selects one of three different RBM flux trip setpoints to be applied based on the 

current value of THERMAL POWER. THERMAL POWER is indicated to each RBM channel 

by a simulated thermal power (STP) reference signal input from an associated reference APRM 

channel. The OPERABLE range is divided into three "power ranges," a "low power range," an 

"intermediate power range," and a "high power range." The RBM flux trip setpoint applied 

within each of these three power ranges is, respectively, the "low trip setpoint," the "intermediate 

trip setpoint," and the "high trip setpoint" (Allowable Values for which are defined in the 

COLR). To determine the current power range, each RBM channel compares its current STP 

input value to three power setpoints, the "low power setpoint" (29%), the "intermediate power 

setpoint" (current value defined in the COLR), and the "high power setpoint" (current value 

defined in the COLR), which define, respectively, the lower limit of the low power range, the 

lower limit of the intermediate power range, and the lower limit of the high power range. The 

trip setpoint applicable for each power range is more restrictive than the corresponding setpoint 

for the lower power range(s). When STP is below the low power setpoint, the RBM flux trip 

outputs are automatically bypassed but the low trip setpoint continues to be applied to indicate 

the RBM flux setpoint on the NUMAC RBM displays.  

The calculated (required) setpoints and applicable power ranges are bounding values. In the 

equipment implementation, it is necessary to apply a "deadband" to each setpoint. The deadband 

is applied to the RBM trip setpoint selection logic and the RBM trip automatic bypass logic such 

that the setpoint being applied is always equal to or more conservative than the required setpoint.  

Since the RBM flux trip setpoint applicable to the higher power ranges are more conservative 

than the corresponding trip setpoints for lower power ranges, the trip setpoint applicable to the 

higher power range (high power range or intermediate power range) continues to be applied 

when STP decreases below the lower limit of that range until STP is below the power range 

setpoint by a value exceeding the deadband. Similarly, when STP decreases below the low 

power setpoint, the automatic bypass of RBM flux trip outputs will not be applied until STP 

decreases below the trip setpoint a value exceeding the deadband.  

The RBM channel uses THERMAL POWER, as represented by the STP input value from its 

reference APRM channel, to automatically enable RBM flux trip outputs (remove the automatic 

bypass) and to select the RBM flux trip setpoint to be applied. However, the RBM Upscale 

function is only required to be OPERABLE when the MCPR values are less than either 1.40 or 

1.70, depending on the THERMAL POWER level. Therefore, even though the RBM Upscale 

Function is implemented in each RBM channel as a single trip function with a selected trip 

setpoint, it is characterized in Table 3.3.2.1-1 as three Functions, the Low Power Range 

Upscale Function, the Intermediate Power Range - Upscale Function, and the High Power 

Range - Upscale Function, to facilitate correct definition of the OPERABILITY requirements for 

the functions. Each Function corresponds to one of the RBM power ranges. Due to the 

deadband effects on the determination of the current power range, the transition between these 

three Functions will occur at slightly different THERMAL POWER levels for increasing power 

versus decreasing power. Since the RBM flux trip setpoints applied for the higher power ranges 

are more conservative, the OPERABILITY requirement for the Low Power Range - Upscale 

Function is satisfied if the Intermediate Power Range - Upscale Function or the High Power
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Range - Upscale Function is OPERABLE. Similarly, the OPERABILITY requirement for the 
Intermediate Power Range - Upscale Function is satisfied if the High Power Range - Upscale 
Function is OPERABLE.
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E.1 and E.2 (continued)

consistent with the normal action of an 
Mode Switch-Shutdown Position Function 
all control rods inserted), there is no 
having one or two channels inoperable.

OPERABLE Reactor 
(i.e., maintaining 
distinction between

In both cases (one or both channels inoperable), susi 
all control rod withdrawal and initiating action to 
insert all insertable control rods in core cells conl 
one or more fuel assemblies will ensure that the cor 
subcritical with adequate SDM ensured by LCO 3.1.1.  
rods in core cells containing no fuel assemblies do 
affect the reactivity of the core and are therefore 
required to be inserted. Action must continue until 
insertable control rods in core cells containing one 
fuel assemblies are fully inserted.

pending fully 
taining 
e is 
Control 

not 
not 
all 
or more

SURVEILLANCE 
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each 
Control Rod Block instrumentation Function are found in the 
SRs column of Table 3.3.2.1-1.  

The Surveillances are modified by a Note to indicate that 
when an RBM 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 
control rod block 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 Actio e 
This Note is based on the reliability analysis (R f.  
assumption of the average time required to perform nnel 
Surveillance. That analysis demonstrated that the 6 hour 
testing allowance does not significantly reduce the 
probability that a control rod block initiated when 

necessary.  

SR 3.3.2.1.1

A CHANNEL 
to ensure 
function.

FUNCTIONAL TEST is performed for each RBM channel 
that the channel will perform the intended 

It includes the Reactor Manual Control System 

(continued)
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SURVEILLANCE 
RFnIITRFMFNT5

SR 3.3.2.1.1 (continued)

input. Any setpoint adjustment shall be consistent with the 
assumptions of the currentt lant specific setpoint 
methodology. - I 
The uency of2days is based on reliability analyses 

A'~s.~,9aid/c) R _3.3.2.1.2 and SR 3.3.2.1.3 

A CHANNEL FUNCTIONAL TEST is performed for the RWM to ensure 
that the system will perform the intended function. The 
CHANNEL FUNCTIONAL TEST for the RWM is performed by 
selecting a control rod not in compliance with the 
prescribed sequence and verifying proper annunciation of the 
selection error, and by attempting to withdraw a control rod 
not in compliance with the prescribed sequence and verifying 
a control rod block occurs. As noted in the SRs, 
SR 3.3.2.1.2 is not required to be performed until 1 hour 
after any control rod is withdrawn in MODE 2. As noted, 
SR 3.3.2.1.3 is not required to be performed until 1 hour 
after THERMAL POWER is • 10% RTP in MODE 1. This allows 
entry into MODE 2 for SR 3.3.2.1.2, and entry into MODE 1 
when THERMAL POWER is -< 10% RTP for SR 3.3.2.1.3, to perform 
the required Surveillance if the 92 day Frequency is not met 
per SR 3.0.2. The 1 hour allowance is based on operating 
experience and in consideration of providing a reasonable 
time in which to complete the SRs. Operating experience has 
demonstrated these components will usually pass the 
Surveillances when performed at the 92 day Frequency.  
Therefore, the Frequency is acceptable from a reliability 
standpoint.  

SR 3.3.2.1.4 

The RBM setpoi s are automatically vari as a function of 
power. Thre Allowable Values are spe fified in 
Table 3.3 .1-1, each within a speci c power range. The 
power a which the control rod blo Allowable Values 
auto ically change are based o the APRM signal's inpu o 
eaqKRBM channel. Below the m iimum power range setp pnt, 
tle RBM is automatically byp sed. These power ran J 
setpoints (low power rang setpoint, intermediat ower 
range setpoint, and hig power range setpoint) ust be 

(continued) 
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The RBM setpoints are automatically varied as a function of power. Three Allowable Values are 

specified in Table 3.3.2.1-1, one corresponding to each specific power range. The purpose of 

this SR is to assure that for each RBM power range, the RBM flux trip rod block outputs are 

enabled (not bypassed) and that the RBM flux trip setpoint being applied is equal to or more 

conservative than the specified Allowable Values in the COLR. If any power range setpoint is 

non-conservative, then the affected RBM channel is considered inoperable.  

The Low Power Range - Upscale Function is enabled when the RBM flux trip setpoint being 

applied is equal to or less than the Allowable Value for low trip setpoint defined in the COLR, 

and the RBM flux trip rod block outputs are enabled (not bypassed). The Intermediate Power 

Range - Upscale Function is enabled when the RBM flux trip setpoint being applied is equal to 

or less than the Allowable Value for intermediate trip setpoint defined in the COLR, and the 

RBM flux trip rod block outputs are enabled (not bypassed). The High Power Range - Upscale 

Function is enabled when the RBM flux trip setpoint being applied is equal to or less than the 

Allowable Value for high trip setpoint defined in the COLR, and the RBM flux trip rod block 

outputs are enabled (not bypassed).  

The SR is performed by varying the APRM Simulated Thermal Power input to the RBM from 

the reference APRM channel, and confirming that the criteria in the SR is met for both 

increasing and decreasing values of Simulated Thermal Power.  

SR 3.3.2.1.4.a is satisfied if, for an APRM Simulated Thermal Power level _ 29%, the RBM flux 

trip rod block outputs are not bypassed and the RBM flux trip setpoint being applied is less than 

or equal to the low trip setpoint Allowable Value defined in the COLR. (Note that the 

intermediate trip setpoint and the high trip setpoint Allowable Values are less than the low trip 

setpoint Allowable Value.) 

SR 3.3.2.1.4.b is satisfied if, for an APRM Simulated Thermal Power level _> the intermediate 

power level setpoint Allowable Value defined in the COLR, the RBM flux trip rod block outputs 

are not bypassed and the RBM flux trip setpoint being applied is less than or equal to the 

intermediate trip setpoint Allowable Value defined in the COLR. (Note that the high trip 

setpoint Allowable Value is less than the intermediate trip setpoint Allowable Value.) 

SR 3.3.2.1.4.c is satisfied if, for an APRM Simulated Thermal Power level _> the high power 

level setpoint Allowable Value defined in the COLR, the RBM flux trip rod block outputs are 

not bypassed and the RBM flux trip setpoint being applied is less than or equal to the high trip 

setpoint Allowable Value defined in the COLR.
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SURVEILLANCE 
REQUIREMENTS

SR 3.3.2.1.4 (continued) 
veiie odically to be less an or equal to the\ 

(specifie Allowable Values in e• COLR. If any power range\ 
setpo' is nonconservative, lhen the affected RBM channel 
is cnsidered inoperravble!. lternatively, the RBM power / 
r ige channel can be pla e in the conservative cond ition"-"*" 

i.e., enabling the pr er RBM setpoint). If placed i his 
condition, the SR is et and the RBM channel is nota 
considered inopera e. As noted, neutron detect s are 
excluded from the, urveillance because they a •!passive 
devices, with miimal drift, and because o he difficulty 
of simulatino maigflsgal etndetectors are 
adequatel, e nS 3.3.1.1.3 andS_3.3.1.1.8. .The 
24 month-euec i bsdnthe ual trip setpoint/ 

SR 3.3.2.1.5 

The RWM is automatically bypassed when power is above a 
specified value. The power level is determined from steam 
flow signals. The automatic bypass setpoint must be 
verified periodically to be > 10% RTP. If the RWM low power 
setpoint is nonconservative, then the RWM is considered 
inoperable. Alternately, the low power setpoint channel can 
be placed in the conservative condition (nonbypass). If 
placed in the nonbypassed condition, the SR.is met and the 
RWM is not considered inoperable. The Frequency is based on 
the trip setpoint methodology utilized for the low power 
setpoint channel.  

SR 3.3.2.1.6 

A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode 
Switch-Shutdown Position Function to ensure that the 
channel will perform the intended function. The CHANNEL 
FUNCTIONAL TEST for the Reactor Mode Switch-Shutdown 
Position Function is performed by attempting to withdraw any 
control rod with the reactor mode switch in the shutdown 
position and verifying a control rod block occurs.  

As noted in the SR, the Surveillance is not required to be 
performed until I hour after the reactor mode switch is in 
the shutdown position, since testing of this interlock with 
the reactor mode switch in any other position cannot be 

(continued)
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REFERENCES 1. UFSAR, Section 7.6.1.1.5.  

2. NEDC-31654P, Maximum Extended Operating Domain 
Analysis For Brunswick Steam Electric Plant, 
February 1989.  

3. 10 CFR 50.36(c)(2)(ii).  

4. NEDC-32466P, Power Uprate Safety Analysis Report for 
Brunswick Steam Electric Plant Unit 1 and 2, 
September 1995.  

5. UFSAR Section 15.4.

6. NRC SER, Acceptance for Referencing of 
Topical Report NEDE-24011-P-A; General 
Standard Application for Reactor Fuel, 
Amendment 17, December 27, 1987.

Licensing Electric 
Revision 8,

7. GENE-770-06-1-A, Bases for Changes to Surveillance 
Test Intervals and Allowed Out-of-Service Times for 
Selected Instrumentation Technical- Specifications, 
December 1992.  

8. NEDC-30851P-A, Supplement 1, Technical Specification 
Improvement Analysis for BWR Control Rod Block 

.L Instrumentation, October 1988.
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9. NEDC-32410P-A, Nuclear Measurement Analysis and Control Power Range Neutron 
Monitor (NUMAC PRNM) Retrofit Plus Option III Stability Trip Function, October 
1995.  

10. NEDC-3241OP-A Supplement 1, Nuclear Measurement Analysis and Control Power 

Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option III Stability Trip 

Function, November 1997.
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BASES 

APPLICABLE A plant specific LOCA analysis has been performed assuming 
SAFETY ANALYSES only one operating recirculation loop. This analysis has 

(continued) demonstrated 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, without the requirement to modify the APLHGR 
requirements (Ref. 3). However, the COLR may require APLHGR 
limits to restrict the peak clad temperature for a LOCA with 
a single recirculation loop operating below the 
corresponding temperature for both loops operating.  

The transient analyses of Chapter 15 of the UFSAR have also 
been performed for single recirculation loop operation 
(Ref. 3) and demonstrate sufficient flow coastdown 
characteristics to maintain fuel thermal margins during the 
abnormal operational transients analyzed without the 
requirement to modify the MCPR requirements. During single 
recirculation loop operation, modification to the Reactor 
Protection System (RPS) averae ower range monitor (APRM) 

Linstrumeiclsetpoints may be rm•iare q to acbou or ie 
diferft relationships beten recirculation drive flomac andh 
rwac "- tore flow by depreif sing a switch on the flowaontrol 
trin reference cards of e APRM Flow Biased Simuln o ed 
rermal Power-High inssrumentation. This manualaction 

/will adjust the flowi ontrol trip reference c•' to the 

setpoint map for sn gle recirculation loop eration. l 
Howevert in accoance with Reference 3,,o modifications totA 
the APRM Flow ased Simulated Thermal ower-High setpoint 

•.are currentl y/required.  

Recirculation loops operating satisfies Criterion 2 of 
10 CFR 50.36(c)(2)(ii) (Ref. 4).  

LCO Two recirculation loops are normally required to be in 
operation with their recirculation pump speeds 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 assumptions of the LOCA analysis are 
satisfied. Alternately, with only one recirculation loop in 
operation, modifications to the required APLHGR limits 
(LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

~(APLHGR)"), MCPR limits (LCO 3.2.2 "MINIMUM CRITICAL POWER 

AmRATIO (MCPR)"), and APRM~floq ýBi•__e dSimulated Thermal 
Power--Hqi) i_•_nt }(LCO 3.3.1.1), as applicable, must be 

A/aeapplied'to allow continued operation. owe r, bed on he 
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Simulated Thermal Power - High Allowable Value is required to account for the different 
relationships between recirculation drive flow and reactor core flow. The APRM channel 

subtracts the AW value from the measured recirculation drive flow and uses the adjusted 

recirculation drive flow value to determine the APRM Simulated Thermal Power - High 

Function trip setpoint.  

Insert S 

The COLR defines adjustments or modifications required for the APLHGR and MCPR limits for 

the current operating cycle.
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BASES

LCO analyses n Reference 3, no odifications to the MC 
(continued) limits r APRM Flow Biase imulated Thermal Power High 

setpoint are required fo the current operating ycle. For 
the current cycle, APL R power- and flow-depe dent 
m tipliers are requi ed to be applied as de ribed in the 

OLR.  

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.  

ACTIONS A.1 

With the requirements of the LCO not met, the recirculation 
loops must be restored to operation with matched 
recirculation pump speeds within 6 hours. A recirculation 
loop is considered not in operation when the pump in that 
loop is idle or when the difference in pump speeds of the 
two recirculation pumps is greater than the match criteria.  
The loop with the lower recirculation pump speed 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, as 
applicable, operation with only one recirculation loop would 
satisfy the requirements of the LCO and the initial 
conditions of the accident sequence.  

The 6 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 (i.e., reset 
the applicable limits or setpoints for single recirculation 
loop operation), and on frequent core monitoring by 
operators allowing abrupt changes in core flow conditions to 
be quickly detected.  

(continued)
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SURVEILLANCE 
REQUIREMENTS

SR 3.4.1.1 (continued) 

20% match criterion in terms of recirculation pump speed 
conservatively equates to the 10% match criterion in terms 
of recirculation loop flow. The generator speed associated 
with the recirculation pump motor-generator set may be used 
to measure recirculation pump speed.

The match criteria are measured in terms of the percent 
difference between recirculation pump speeds. If the 
difference between the recirculation pump speeds exceeds the 
match criteria, .the loop with the lower recirculation pump 
speed is considered not in operation. The SR is not 
required when both loops are not in operation since the 
match criteria 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 recirculation pump speeds in a timely manner.  

REFERENCES 1. UFSAR, Section 5.4.1.3.  

2. UFSAR, Chapter 15.  

eh-7-•' 3. NEDC-317PP, Brunswick Steam Electric Plant Units 1 
and 2 Single Loop Operation, February 1990.  

4. 10 CFR 50.36(c)(2)(ii).
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APPLICABLE 
SAFETY ANALYSES 

(continued)

CRDA analyses assume that the reactor operator follows 
prescribed withdrawal sequences. For SDM tests performed 

within these defined sequences, the analyses of Reference 1 

are applicable. However, for some sequences developed for 

the SDM testing, the control rod patterns assumed in the 

safety analysis of Reference 1 may not be met. Therefore, 

special CRDA analyses, performed in accordance with an NRC 

approved methodology, are required to demonstrate the SDM 

test sequence will not result in unacceptable consequences 

should a CRDA occur during the testing. For the purpose of 

this test, the protection provided by the normally required 

MODE 5 applicable LCOs, in addition to the requirements of 

this LCO, will maintain normal test operations as well as 

postulated accidents within the bounds of the appropriate 
safety analyses (Ref. 1). In addition to the added 

requirements for the RWM, APRM, and control rod coupling, 

the notch out mode is specified for out of sequence 

withdrawals. Requiring the notch out mode limits withdrawal 

steps to a single notch, which limits inserted reactivity, 

and allows adequate monitoring of changes in neutron flux, 
which may occur during the test.  

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 

10 CFR 50.36(c)(2)(ii) (Ref. 2) apply. Special Operations 

LCOs provide flexibility to perform certain operations by 

appropriately modifying requirements of other LCOs. A 

discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases.

LCO As described in LCO 3.0.7, compliance with this Special 

Operations LCO is optional. SDM tests may be performed 

while in MODE 2, in accordance with Table 1.1-1, without 

meeting this Special Operations LCO or its ACTIONS. For SDM 

tests performed while in MODE 5, additional requirements 

must be met to ensure that adequate protection against 

potential reactivity excursions is available. To provide 

additional scram protection, beyond the normally required 

IRMs, the APRMs are also repuired to be OPERABLE (LCO 

3.3.1.1. Functions 22. and_ .e)as though the reactor were 

in MODE 2. Because multiple control rods will be withdrawn 

and the reactor will potentially become critical, the 

approved control rod withdrawal sequence must be enforced by 

the RWM (LCO 3.3.2.1, Function 2, MODE 2), or must be 

verified by a second licensed operator or other qualified 

member of the technical staff. To provide additional 

(continued)
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ACTIONS A.1 (continued) 

not adversely affected. The control rod is disarmed to 

prevent inadvertent withdrawal during subsequent operations.  

The control rods can be hydraulically disarmed by closing 

the drive water and exhaust water isolation valves.  

Electrically the control rods can be disarmed by 
disconnecting power from all four directional control valve 

solenoids. Required Action A.1 is modified by a Note that 

allows the inoperable control rods to be bypassed or the RWM 

to be bypassed if required to allow insertion of the 

inoperable control rods and continued operation.  
LCO 3.3.2.1, "Control Rod Block Instrumentation," Actions 

provide additional requirements when the RWM is bypassed to 

ensure compliance with the CRDA analysis.;

The allowed Completion Times are reasonable, considering the 

small number of allowed inoperable control rods, and provide 

time to insert and disarm the control rods in an orderly 

manner and without challenging plant systems.  

Condition A is modified by a Note allowing separate 
Condition entry for each uncoupled control rod. This is 

acceptable since the Required Actions for this Condition 
provide appropriate compensatory action's for each uncoupled 

control rod. Complying with the Required Actions may allow 

for continued operation. Subsequent uncoupled control rods 

are governed by subsequent entry- into, the Con~dition and 

applicationof the Required.Actions.  

B.1 

With one or more of the requirements of this LCO not met for 

reasons other than an uncoupled control rod, the testing 

should be immediately stopped by placing the reactor mode 

switch in the shutdown or refuel position. This results in 

a condition that is consistent with the requirements for 

MODE 5 where the provisions of this Special Operations LCO 
are no longer required.  

SURVEILLANCE SR 3.10.8.1. SR 3.10.8.2. and SR 3.10.8.3 
REQUIREMENTS 

LCO 3.3.1.1, Functions 2.a and 2.e, made applicable in this 

Special Operations LCO, are required to have applicable 

Surveillances met to establish that this Special Operations 

(continued) 
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