
Tennessee Valley Authority, Post Office Box 2000, Decatur, Alabama 35609-2000 

February 20, 2018 

A TIN: Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555-0001 

Browns Ferry Nuclear Plant, Units 1, 2, and 3 

10 CFR 50.4 
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Subject: Summary Report for 10 CFR 50.59 Evaluations, Technical Specifications 
Bases Changes, Technical Requirements Manual Changes, and NRC 
Commitment Revisions - Updated 

Reference: TVA letter to NRC, "Summary Report for 10 CFR 50.59 Evaluations, Technical 
Specifications Bases Changes, Technical Requirements Manual Changes, and 
NRC Commitment Revisions," dated November 27, 2017 (ML 17362A016) 

The purpose of this letter is to provide the Nuclear Regulatory Commission (NRC) with an 
update to the referenced, required periodic submittal. · 

Enclosures 1, 2, and 3 of the referenced letter remain unchanged. Enclosure 4 of the 
referenced letter contains summaries of revised NRC commitments. The Tennessee Valley 
Authority (TVA) revised these commitments in accordance with the Nuclear Energy lnstitute's, 
"Guidelines for Managing NRC Commitment Changes," as endorsed in the NRC Regulatory 
Issue Summary 2000-17. An update to the referenced lett~r is necessary to correct mislabeled 
pages in Enclosure 4, which will permit the NRC to make the entire submittal available to the 
public. This submittal replaces the referenced submittal in its entirety. The mislabeling issue 
was entered into TVA's corrective action program. 

There are no new regulatory commitments contained in this letter. If you have any questions 
regarding this report, please contact J. L Paul, Nuclear Site Licensing Manager, at (256) 729-2636. 
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I declare under penalty of perjury that the foregoing is true and correct. · Executed on this 20th 
day of February 2018. 

D. L. Hughes 
Vice President 

Enclosures: 

Enclosure 1 - 10 CFR 50.59 Summary Report 
Enclosure 2 - Technical Specifications (TS) Bases Chang~s and Additions 
Enclosure 3 -Technical Requirements Manual (TRM) Changes and Additions 
Enclosure 4 - Summary of Revised Commitments 

cc (w/Enclosure): 

NRG Regional Administrator - Region II 
NRG Senior Resident Inspector - Browns Ferry Nuclear Plant 
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1. DCN 72226A, Adjust Setpoints for 1/2/3-PS-32-70, Revision 0 

2. DCN 51138 BFNP U1 Recovery Turb Bldg. I & C Lead DCN - SYS 003, Revision 1 

3. DCN 51688A, Upgrade U3 HP Turbine And Auxiliaries for EPU; Revision 1 

4. DCN 51689A, Upgrade U2 HP Turbine and Auxiliaries for EPU, Revision 1 

5. DCN 67325A, Modify U2 FWCS Software for EPU Impact, Revision 1 

6. DCN 71436A, Replace Existing U123 Liquid Radwaste Processing System With New Dual Train 
System, Revision O 

7. DCN 71988A, Replace U2 HPCI Vacuum BreakerValves, Revision 1 

8. DCN 71389A, Modify Hardened Containment Vent System to Comply with NRC Order EA-13-
109, U1, Revision 0 

9. DCN 67324A, Modify U3 FWCS Software for EPU Impact, Revision 2 

10. DCN 71220A, Replace Existing Obsolete U1 50KVA SOLA Type l&C Bus Voltage Regulators, 
Revision o 

11. DCN 71731A, Tritium Mitigation for U123 Condensate Storage & Supply Steam, Revision O 

12. DCN 51216A, U1 Recovery- Electrical Lead DCN - System 57-4 (Reactor Bldg) Revision O 

13. DCN 51052A, Replace U3 Condensate Booster Pumps & Motors A, B, and C, Revision 1 

14. DCN 718658, Replace U3 HPCI Vacuum Breaker Valves, Revision O 

15. DCN 51057A, Replace U3 Reactor Feedwater Pumps A, B, and C, Revision O 

16. SNUBBERS U1/2/3 TRM and BASES, Revision 0 

17. O-AOl-57-1A R71 TN75 & FSAR 8.10.2, Revision 0 

18. DCN 71212A, Replace Existing Obsolete U2 50KV SOLA Type l&C Bus Voltage Regulators, 
Revision 0 

19. ECP 71666A, U2 Refuel Bridge Upgrades, Revision O 

20. DCN 71634A, Replace U3 Time Delay Relays for Loops 3-P-3-204& 3-L-3-208, Revision A 

21. EOI Program Manual 0-TOC R85, Revision 0 

22. DCN 51079A, U1 Recovery Control Bay-l&C Lead OCN-System 092, Revision 2 

23. DCN 71390A, Modify Hardened Containment Vent System to ·Comply with NRC ORDER EA-13-
. 109 U2, Revision O 

24. TVA-COLR-BF2C19, Revision 5 

25. TVA-COLR-BF3C18, Revision 1 (BFE-4020, Revision 0) 

26. TVA-COLR-BF1C12, Revision 0 

27. TVA-COLR-BF2C20,' Revision O · 

28. TVA-COLR-BF3C17, Revision 2 (BFE-3731, Revision 1) 

29. BFE-4076-RO UFSAR Update, Revision 0 
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DCN 72226A, Adjust Setpoints for 1/2/3-PS-32-70. Revision O 

Design Change Notice (DCN) 72226 evaluates the ability of the inboard main steam line 
isolation valves (MSIVs) (1/2/3-FCV-1-14, 1/2/3-FCV-1-26, 1/2/3-FCV-1-37, and 1/2/3-FCV-1-
51) to perform their design basis closure function during a loss of coolant accident (LOCA) 
inside containment. This evaluation is contained in MSIV design basis review calculation 
MDQ0000012016000566, "Main Steam Isolation Valve (MSIV) Component Level Review." 
Calculation MDQ0000012016000566 determines that the MSIVs can perform their design basis 
closure function within 2 minutes following a LOCA inside primary containment. Closure times 
for scenarios other than a LOCA inside primary containment are not impacted by this activity, 
and closure times for the outboard MSIVs are also not impacted. Core and containment 
pressures corresponding to 2 minutes following a LOCA are credited rather than peak core and 
containment pressures. DCN 72226 also changes the low pressure alarm setpoint 
(1/2/3-PS-32-70) of each unit's set of drywell control air receiver tanks to ensure adequate 
drywell control air pressure to close the inboard MSIVs. 

Summary of Evaluation: 

Changing the required MSIV closure time for a LOCA from the FSAR-described 1 O seconds to 
2 minutes and changing the MSIV closure method from air or springs to air and springs does not 
result in an increase in consequences, and is therefore acceptable. The credible failure mode 
of this activity is failure of the inboard MSIV to close. As discussed below, failure of an ivlSIV to 
close is already postulated and not impacted by this activity. Utilizing the extended power 
uprate containment pressure analysis results from 001 N8894-RO rather than the stretch power 
uprate results in GE-NE-813-01866-4 as inputs into calculation MDQ0000012016000566 is 
acceptable because the methods used in 001 N8894-R4 have been previously accepted by the 
NRC per the Peach Bottom extended power uprate license amendment (ML 14133A046). 
Therefore, this activity does not require prior NRC approval. 

DCN 51138 BFNP U1 Recovery Turb Bldg. I & C Lead DCN -SYS 003, Revision 1 

The proposed modification upgrades the Unit 1 Reactor Feedwater Control System (RFWCS) 
from the existing obsolete discrete analog components to a fault tolerant distributed control 
system. Additionally, this modification upgrades the Unit 1 Reactor Feedpump Turbine (RFPT) 
control system and vibration monitoring equipment. 

The Unit 1 Extended Power Uprate (EPU) modifications have a direct impact on various 
parameters utilized by the Unit 1 RFWCS such as steam flow, feed flow and RFPT speed. This 
DCN spans the Unit 1 RFWCS and RFPT control system software setpoints and scaling 
parameters to support operation at Extended Power Uprate conditions (120% of original 
licensed thermal power - OL TP); however, Unit 1 will operate at 105% OL TP and changed to 
support 120% operation after the approval of EPU. 

The Reactor Vessel Water Level 2 setpoint could be reached for various reactor SCRAM events 
at EPU conditions with the End of Cycle Recirculation Pump Trip (EOC-RPT) disabled. 
Recirculation pump trip, initiation of the alternate rod injection logic, and the initiation of HPCI 
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and RCIC initiation occur at the Reactor Vessel Water Level 2 setpoint. This DCN adds a 75% 
Recirculation Runback on a reactor SCRAM signal to mitigate the magnitude of the reactor 
water level transients and minimize the probability of the level transients reaching the level 2 
setpoint. The corrective action for PER 106204 to enable the EOC-RTP is being performed 
outside the scope of this DCN and is not addressed by this 10 CFR 50.59 evaluation. 

The scope of this 10 CFR 50.59 evaluation is limited to the implementation of the SCRAM signal 
initiation of the 75% Recirculation Runback. The remaining changes in this DCN did not screen 
in for further review, and are addressed in the screening review associated with this 
10 CFR 50.59 evaluation. 

Summary of Evaluation: 

Plant transient data indicates that if a SCRAM were to occur during operation at current licensed 
conditions (105% of original licensed thermal power or 3458 MWt) the existing recirculation 75% 
runback would be initiated on a Low Feed Pump Flow signal with a coincident Low Vessel Level 
signal. 

Therefore, the modification to initiate a recirculation 75% runback directly from a SCRAM signal 
only initiates the runback a few seconds sooner to attempt to mitigate the magnitude of the level 
transients. There is no impact on the consequences of an accident, malfunction of equipment, 
or fission product barriers. Therefore, this DCN may be implemented per plant procedures 
without obtaining a License Amendment. 

DCN 51688A, Upgrade U3 HP Turbine And Auxiliaries for EPU, Revision 1 

This activity upgrades the High Pressure Turbine (HPT) and Auxiliaries to accommodate the 
higher steam flow requirements of EPU. This will involve the incorporation of GE's Advanced 
Design Steam Path (ADSP), which is designed for the increased flow associated with the EPU. 
The modified High Pressure Turbine has buckets and stationary steam path diaphragms 
designed to maximize efficiency at EPU operating conditions. The remaining changes in this 
DCN (CARV setpoint changes, Steam Seal changes and Instrumentation changes) did riot 
screen in for further review, and are addressed in the screening review associated with this 
1 OCFR50.59 evaluation. 

Summary of Evaluation: 

The modified High Pressure Turbine has buckets and stationary steam path diaphragms designed 
to maximize efficiency at EPU operating conditions. Correspondingly, the steam pressure and 
temperature conditions will change and are documented in the change package. The system 
piping has been analyzed and found to meet the new design conditions. The turbine-generator 
controls will continue to work in conjunction with the Nuclear Steam Supply System controls to 
maintain essentially constant reactor pressure and to limit transients during load variations. The 
entrapped energy increases slightly with EPU conditions. GE FTR T0700 demonstrates that even 
at EPU conditions, the probability of an external missile remains below the value of 1 E-4 as 
described in the UFSAR. Implementation of the proposed HPT modifications will not affect 
frequency or consequences of an accident or malfunction of an SSC important to safety. 
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The components replaced by this activity operate in the same manner as the existing 
components and meet all the design requirements of the system, so no new failure modes are 
introduced. The HPT modifications will not create the possibility of a new accident or 
malfunction with a different result. The HPT modifications do not create a departure from a 
method of evaluation. 

The TCV nominal position and characteristic curve are inputs to Generator Load Reject (TCV 
Fast Closure) with Turbine Bypass Valve Failure (LRNBP) and Turbine Bypass Valve Failure 
Following Turbine Trip, High Power (TTNBP) which are limiting transients for core-wide rapid 
pressurization. The nominal TCV position and the TCV characteristic curve (i.e. valve position 
versus steam flow) are affected by the HPT modification. However, the plant transient inputs 
are re-validated for each operating cycle with respect to the upcoming cycle and planned plant 
configuration. The limiting AOTs are re-analyzed for each fuel load and subsequent operating 
cycle to determine which is the most limiting and to demonstrate that the Design Basis Limit for 
a Fission Product Barrier (DBLFPB) affected by the AOTs are not exceeded. Thus, this process 
ensures the HPT modifications will not result in a design basis limit for a fission product barrier 
being exceeded or altered. Therefore, this activity can be implemented without obtaining a 
License Amendment. 

DCN 51689A. Upgrade U2 HP Turbine and Auxiliaries for EPU, Revision 1 

This activity upgrades the High Pressure Turbine (HPT) and Auxiliaries to accommodate the 
higher steam flow requirements of EPU. This will involve the incorporation of GE's Advanced 
Design Steam Path (ADSP), which is designed for the increased flow associated with the EPU. 
The modified High Pressure Turbine has buckets and stationary steam path diaphragms 
designed to maximize efficiency at EPU operating conditions. The remaining changes in this 
DCN (GARV setpoint changes, Steam Seal changes and Instrumentation changes) did not 
screen in for further review, and are addressed in the screening review associated with this 
1 O CFR 50.59 evaluation. 

Summary of Evaluation 

The modified High Pressure Turbine has buckets and stationary steam path diaphragms 
designed to maximize efficiency at EPU operating conditions. Correspondingly, the steam 
pressure and temperature conditions will change and are documented in the change package. 
The system piping has been analyzed and found to meet the new design conditions. The 
turbine-generator controls will continue to work in conjunction with the Nuclear Steam Supply 
System controls to maintain essentially constant reactor pressure and to limit transients during 
load variations. The entrapped energy increases slightly with EPU conditions. ·GE FTR T0700 
demonstrates that even at EPU conditions, the probability of an external missile remains below 
the value of 1 E-4 as described in the UFSAR. Implementation of the proposed HPT 
modifications will not affect frequency or consequences of an accident or malfunction of an SSC 
important to safety. 

The components replaced by this activity operate in the same manner as the existing 
components and meet all the design requirements of the system, so no new failure modes are 
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introduced. The HPT modifications will not create the possibility of a new accident or 
malfunction with a different result. The HPT modifications do not create a departure from a 
method of evaluation. 

The TCV nominal position and characteristic curve are inputs to.Generator Load Reject (TCV 
Fast Closure) with Turbine Bypass Valve Failure (LRNBP) and Turbine Bypass Valve Failure 
Following Turbine Trip, High Power (TTNBP) which are limiting transients for core wide rapid 
pressurization. The nominal TCV position and the TCV characteristic curve (i.e. valve position 
versus steam flow) are affected by the HPT modification. However, the plant transient inputs 
are re-validated for each operating cycle with respect to the upcoming cycle and planned plant 
configuration. The limiting AOTs are re-analyzed for each fuel load and subsequent operating 
cycle to determine which is the most limiting and to demonstrate that the Design Basis Limit for 
a Fission Product Barrier (DBLFPB) affected by the AOTs are not exceeded. Thus, this process 
ensures the HPT modifications will not result in a design basis limit for a fission product barrier 
being exceeded or altered. Therefore, this activity can be implemented without obtaining a 
License Amendment. 

DCN 67325A, Modify U2 FWCS Software for EPU Impact. Revision 1 

The Reactor Feedwater Control System (RFWCS) automatically controls the flow of feedwater 
into the reactor vessel to maintain vessel water level within predetermined levels during all 
modes of plant operation and provides monitoring and alarming. Vessel water level control is 
accomplished by controlling feedwater flow into the vessel through the adjustment of the speed 
of the Reactor Feed Pump Turbines (RFPT). Each RFPT is controlled by its associated 
Woodward Governor that is automatically controlled by the Foxboro I/A RFWCS. 

Unit 2 Extended Power Uprate (EPU) modifications have a direct impact on various parameters 
utilized by the Unit 2 RFWCS such as steam flow, feed flow and RFPT speed. This DCN 
updates the Unit 2 Foxboro I/A RFWCS software setpoint and scaling parameters and the 
Woodward Governor parameters required to support the Unit 2 EPU effort modifications. 
DCN 51056 installed higher capacity feedwater pumps to support operation at EPU rated flows. 
The increased flow capacity for the Condensate Feedwater System results in a higher runout 
flow rate for the feedwater controller failure maximum demand transient. The feedwater 
controller failure maximum demand is a bounding transient that is re-analyzed for each fuel 
reload and subsequent operating cycle. The higher runout is a revised input for the reload 
analysis. Results of the reload analyses are used to establish the Technical 
Specifications/COLR limits and ensure design and licensing criteria are met for each operating 
cycle. Therefore, the increase in the runout flow rate does not adversely affect the UFSAR 
transient and accident results. This modification does not involve a change to an SSC that 
adversely affects an UFSAR described design function. In addition, this DCN updates the 
Human Machine Interface (HMI) displays on the workstation on Panel 2-9-18. These displays 
provide graphical display data, system health monitoring, and communications functions for the 
Foxboro I/A system. 
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The RFWCS provides an input to automatically enable the rod worth minimizer (RWM) at low 
power operations. During low power operations, control rod blocks from the RWM enforce 
specific control rod sequences designed to mitigate the consequences of the control rod drop 
accident. PER 111293 was initiated to document that the current Unit 2/3 RWM bypass 
setpoints of 16% rated flow are based on a non-conservative accuracy calculation methodology. 
This DCN corrects the RWM setpoint calculation methodology for the Unit 2 RWM setpoints and 
updates the RWM setpoints to support 105% power operation with the flow instruments 
spanned for 120% EPU flow rates. 

The steam and feedwater flow transmitters currently output a square rooted signal (which is 
proportional to flow) to the RFWCS. These instruments do not provide an accurate square 
rooted output signal at low flow rates. This inaccurate output signal is insignificant at the current 
flow ranges required for operation at 105% of original licensed power (3458 MWt). However, 
operation at EPU conditions (120% of original licensed power 3952 MWt) will require an 
expanded flow range which magnifies the impact of this inaccurate output signal at low flow 
conditions. DCN 67325 configures the flow transmitters to output a more accurate linear Signal, 
modifies the RFWCS to accept the linear Signal and to perform the square root function for use 
in the reactor vessel level control and re-spans the steam flow and feedwater flow parameters. 
The steam and feedwater flow transmitters will be re-spanned by other DCNs as EPU 
modifications are implemented. 

The Reactor Vessel Pressure logic performs validation checks utilizing various parameters for 
the pressure loop inputs so that an invalid input would be bypassed and not adversely impact 
the logic control functions. With the existing pressure validation logic, if one channel was 
already bypassed the deviation between the average and median wide range pressure signal 
alarm validation logic would be inhibited for all three pressure channels. This DCN modifies the 
pressure validation logic so that only the required loops .deviation logic is inhibited when 
pressure loop are bypassed. The remaining valid input channels would remain active in the 
control logic. This change makes the pressure validation logic function as currently described in 
the existing RFWCS software description. 

PER 106204 was written to document that a reactor scram from EPU conditions with the End of 
Cycle Recirculation Pump Trip (EOC-RPT) disabled, could cause reactor water level transients 
that could reach the Level 2 setpoint resulting in a recirculation pump trip, initiation of the 
alternate rod injection logic, and the initiation of HPCI and RCIC. This DCN adds a 75% of 
rated flow Recirculation Runback on a reactor SCRAM signal (Full SCRAM) in an attempt to 
mitigate the magnitude of the reactor water level transients and minimize the probability of the 
level transients reaching the level 2 setpoint. However, simulator testing indicates that for more 
severe Reactor SCRAM events such as turbine trip or load reject at EPU power levels with the 
EOC-RPT disabled, the Reactor Level 2 setpoint could still be reached. 

The scope of this 10 CFR 50.59 evaluation is limited to the implementation of the SCRAM signal 
initiation of the 75% Recirculation Runback. The remaining changes in this DCN did not screen 
in for further review, and are addressed in the screening review associated with this 
1 O CFR 50.59 evaluation. 
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Actual plant transient data indicates that if a SCRAM were to occur during operation at current 
licensed conditions (105% of original licensed power or 3458 MWt) the existing recirculation 
75% runback would be initiated on a Low Feed Pump Flow signal with a coincident Low Vessel 
Level signal. Therefore, the modification to initiate a recirculation 75% runback directly from a 
SCRAM signal only initiates the runback a few seconds sooner in an attempt to mitigate the 
magnitude of the level transients. There is no. impact on the consequences of an accident, 
malfunction of equipment, or fission product barriers. 

Therefore, this DCN may be implemented per plant procedures without obtaining a License 
Amendment. 

DCN 71436A. Replace Existing U123 Liquid Radwaste Processing System with New Dual 
Train System, Revision 0 

The Liquid Radwaste System (LRW) includes a single train "Thermex" processing skid, which is 
obsolete and has experienced continued operational challenges. 

The existing, single train "Thermex" processing skid will be replaced by two (2) 100% 
redundant, higher capacity processing skids from AVANTech, lnc."Ultrex" LRW skids with a 
flowrate of 100 gpm per train. 

The DCN scope of work in.eludes installation of the vendor supplied LRW system and making 
necessary mechanical, electrical, and instrumentation interface connections to the existing plant 
systems. The Floor Drain Sample Tank (FDST) A-2 will be demolished to create space for 
installation of the new LRW skids and will allow continued ''Thermex" processing during design 
installation. 

The existing "Thermex" LRW skids have process connections from the Floor Drain Filter / 
Waste Filter, from the Backwash Condensate, and from the Laundry Drain Filter. The new 
"Ultrex" system will also receive waste flow from the same plant equipment and from the same 
locations, except for the Laundry Drain Filter. Since the "Ultrex" system has a minimum 
required inlet flow rate of 90 gpm, the Laundry Drain Filter water will need to be sent to the floor 
drain sump in order to be processed by "Ultrex". The existing hose connection from the 
Laundry Drain Pumps to "Thermex" will be spared and capped. 

The new "Ultrex" skids include air compressors and a dryer to furnish all service/control air 
requirements. The existing ancillary connections that are not required for the "Ultrex" system 
will be cut back to the nearest available pipe/tube support, spared, and abandoned/spared in 
place. Isolation and abandonment of the existing ancillary system connections is also included 
in the design. 

The process connections on the discharge of the new LRW skids will include a connection line 
to the remaining Floor Drain Sample Tank A-1 and a connection line to each o( the two Waste 
Sample Tanks. Routing of the Reverse Osmosis (RO) waste water, filter backwash, and 
Granular Activated Carbon (GAC) backwash to the RW Building floor drains is provided. The 
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system design includes sluicing of solid waste from the GAC filters to High Integrity Containers 
(HICs) or their equivalent. 

Floor Drain Sample Tank A-2 will be demolished to create space for installation of the new LRW 
skids and their control and power panels. An engineering evaluation has been prepared that 
provided justification for removing FDST A-2 and not replacing the lost capacity. 

Removal of FDST A-2 requires that FDST A-1 and FDST A-2 are isolated from each other. 
Isolation will be accomplished by cutting and capping the equalizing, vent, recycle, overflow and 
pump suction lines for FDST A-2. Panel 925-190 will be removed from FDST A-2 and relocated 
to FDST A-1. 

The new "Ultrex" LRW processing system supplied by AVANTech will have variety of non-safety 
related instruments and controls; this addition of instrument will not impact the existing 
instrument loop of the existing LRW circuit. Instrument sense lines will be field routed, which is 
acceptable per N1 E-003 Section 3.2.1 for sense lines routed within a local panel. Additionally, 
the existing sense lines to which the new instruments will connect are also field routed. 

Additionally, the level transmitter and sensing lines from FDST A-2 will be moved to FDST A-1. 
Isolation will be accomplished by draining both FDST A-1 and FDST A-2, removing the flanged 
equalization line and installing a blind flange in place of that line on FDST A-1. Isolation will also 
include cutting and capping the vent, recycle, overflow and pump suction lines for FDST A-2. 

Level transmitter LT-77-55, located on panel 925-190 will be relocated from FDST A-2 to FDST 
A-1. Panel 925-74 will be removed entirely to provide a pathway for the new "Ultrex" 
equipment, and the existing pressure indicating instruments from panel 925-74 will be relocated 
onto Panel 925-207. 

Hand switches for the floor drain sample pumps will also be relocated on a new Junction Box 
12666 on Panel 925-207. 

AVANTech scope of supply and installation includes new power panels, two control panels and 
all power between their skids, power panels and control panels. The design includes providing 
power to the two AVANTech power panels, installing a new breaker for the "Ultrex" Train 'A' on 
the 480V Service Building Main Board and providing power to the backup battery for the new 
CPU in the Radwaste Control Room. The existing "Thermex" breaker on the 480V Service 
Building Main Board will be re-used for the "Ultrex" Train 'B' system. New loads will be added to 
480V Service Building Main Board by the addition of the new LRW processing system. 
Calculations have been performed to support the added load. 

Replacement of the existing "Thermex" system with the new "Ultrex" system will increase the 
heat load in the RW Building EL 578' and 580'. The RW Building Ventilation System (System 
030) cooling capability has not been modified by this change. 

Contact(s) from the new "Ultrex" system will interface with an existing annunciator circuit to 
provide an alarm for trouble conditions of the "Ultrex" system. This modification will impact 
operators and the simulator due to the replacement of the LRW skids. A full Human Factors 
Evaluation (HFE) review has been completed for tis design. 
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Some of the non-safety related instruments and controls are digital devices which are being 
added via the new "Ultrex" system, therefore, a new SQAP Calculation for LRW Software will be 
provided per NPG-SPP-12. 7 and SS-E.18.15.01. A new non-safety related cable will connect 
the vendor provided LRW Networking Equipment with the vendor provided new CPU in the 
Radwaste Control Room Operator Desk. 

This design also installs 3 cameras that will be used to remotely view "Ultrex" local instrumentation. 

Screening Review Items that Screened in for further evaluation: 

The impacts to the Radwaste System do not change the design functions of liquid radwaste. It 
does however impact the systems design functions because of the following and requires 
additional evaluations: 

• Reduction in Floor Drain Sample Tank Capacity 
• Digital Upgrades to the Liquid Radwaste System 
• System conversion from a vendor skid to a plant configured new system 
• Reduction in design margin due to ASME Section VIII revision used in design of vessel 

Summary of Evaluation: 

The proposed activity replaces an existing system with a new system for the processing of liquid 
radwaste. There are modernization and digital controls added as part of the new system, but 
these improvements are limited to the processing of liquid radwaste and do not create an 
accident scenario or interfacing system scenario that has not been previously evaluated. It 
does not create new malfunctions beyond those previously evaluated for the system. 

The reduction in floor drain sample tank capacity has been evaluated and the reduced capacity 
is acceptable to meet the requirements for the system. 

The digital upgrade to the system has been evaluated and has no impact on the design 
functions for the system. New failures of components have been reviewed and do not impact 
the systems previously evaluated failures. The new system adds additional redundancy in the 
design. 

System conversion from a vendor skid to a permanent plant configured system provides the 
plant with a configuration controlled and plant operated permanent system. It does not impact 
the design functions of the system. 

Reductions in design margin due to ASME Section VIII revision used in design of vessel was 
evaluate and determined that although the requirement in the TVA Specification allowed for a 
reduced safety factor, the actual calculations completed proved the safety factor to exceed the 
older requirements. Thus the design safety factors were not reduced by this modification. 

Based on this evaluation, the proposed activity may be implemented without a License 
Amendment being obtained from the NRC. 
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DCN 71988A, Replace U2 HPCI Vacuum Breaker Valves, Revision 1 

Browns Ferry Nuclear (BFN) has requested a Design Change Notice (DCN) to replace the 
High Pressure Coolant Injection (HPCI) turbine exhaust vacuum breaker 2 inch lift check 
valves 2- CKV-073-0633, 2-CKV-073-0634, 2-CKV-073-0635, and 2-CKV-073-0636 with 
3 inch, vertically mounted, downward flow nozzle check valves. The existing 2 inch shutoff 
valve (2-SHV-073- 0534) and a short portion of the existing 2 inch pipe run will be retained. 
The majority of the existing 2 inch piping in the HPCI vacuum breaker system will be 
increased from 2 inch nominal pipe size to 3 inch nominal pipe size. Stop check valve 
2-ISV-073-0023 and lift check valve 2-CKV-073-0603 and the associated HPCI turbine 
exhaust piping will be elevated to maximize the elevation difference between the highest 
point in the HPCI turbine exhaust header and the maximum suppression pool level. A 
3/4 inch test line, with two 3/4 inch test valves, will be installed between the vacuum breaker 
valve assembly and manual shutoff valve 2-SHV-073- 0534 to provide real time pressure 
versus time data during HPCI surveillance testing. 

Summary of Evaluation: 

The proposed modification does not require NRG approval prior to implementation. The primary 
containment system is adversely affected by the addition of the new HPCI 3/4" instrument line 
and test valves 2-TV-073-1745 and 2-TV-073-1746 which introduce a new flow path outside of 
Primary Containment. However, the new instrument line and test valves 2-TV-073-1745 and 
2-TV-073-1746 do not result in a more than minimal increase in: 

• The frequency of occurrence of an accident; 
• Likelihood of an SSC failure; 
• The consequences of an accident; or, 
• The consequences of a malfunction. 

Nor does the addition of the new instrument line and test valves 2-TV-073-1745 and 
2-TV-073-1746 create or affect: 

• A possibility of a different type of accident not previously evaluated; 
• A possibility of a malfunction of an SSC important to safety with a different result; 
• A design basis limit for a fission product barrier being exceeded or altered; or, 
• A method of evaluation described in the UFSAR used to establish the design bases or 

safety analysis. 

The new test valves 2-TV-073-1745 and 2-TV-073-1746 and associated piping are not the 
initiator of any postulated design basis accidents, are passive components that will have 
standard post-modification testing in accordance with industry standards and codes to ensure 
pressure boundary integrity, and will be normally closed valves that are not required to function 
during or following a design basis event. Additionally, the consequences offailure of the new 
test valves 2-TV-073-1745 and 2-TV-073-1746 and associated piping are bounded by those 
previously evaluated for a Category D accident. A Category D accident results in radioactive 
release directly to secondary containment with primary containment not intact. The Category D 
design basis accident is a refueling accident (fuel assembly drops on spent fuel during refueling) 
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(Ref. UFSAR, Section 14.6.1). Based upon the results of this evaluation: Implement the activity 
per plant procedures without obtaining a License Amendment. 

DCN 71389A, Modify Hardened Containment Vent System To Comply with NRC ORDER 
EA-13-109, U1, Revision O 

Following the March 11, 2011. Fukushima Dai-ichi accident in Japan, which resulted from a 
beyond design basis tsunami, producing severe damage to three (3) of the site's six (6) boiling 
water reactors (BWRs), NRC Order EA-12-050 was issued on March 12, 2012 to U.S. licensed 
BWRs requiring licensees to implement requirements for reliable hardened containment vents at 
their facilities. NRC Order EA-12-050 notes that hardened containment vents have been in 
place in the U.S. Mark I and Mark II BWR containments for many years as the result of previous 
NRC regulatory action contained in Generic Letter 89-16, while recognizing that variances exist 
among U.S. BWRs regarding the capability to vent containment during a broad spectrum of 
events. The conclusion of NRC Order EA-12-050 is that on the basis of the need to enhance 
the health and safety of the public, a reliable Hardened Containment Venting System (HCVS) 
for Mark I and Mark II containments is mandated for all BWR license holders. Specifically, NRC 
Order EA-12-050 directed BWR licensees to add qualification features to the hardened vent 
installations that were originally performed in response to NRC Generic Letter 89-16. For 
Browns Ferry (BFN) Units 1, 2, and 3, a system similar to the HCVS described in NRC Order 
EA-12-050, termed the Hardened Wetwell Vent (HWWV), was installed in response to NRC 
Generic Letter 89-16. 

On June 6, 2013, the NRC issued Order EA-13-109 to rescind and replace the previous NRC 
Order EA-12-050. Phase I of NRC Order EA-13-109 implementation requires installation of an 
HCVS that will remain functional during severe accident conditions (i.e., when core damage has 
occurred). The primary design objective of the HCVS is to provide sufficient venting capacity to 
prevent a long-term overpressure failure of the containment by restoration and maintenance of 
containment pressure below the Primary Containment design pressure and the Primary 
Containment Pressure Limit. On June 30, 2014, the Licensee (TVA) communicated its planned 
commitment for installing the HCVS at BFN by submitting an Overall Integrated Plan (OIP) in its 
response to NRC Order EA-13-109 utilizing nuclear industry guidance provided by NEI 13-02 
that is acceptable to the NRC for licensees to use in meeting the requirements of NRC Order 
EA-13-109. TVA submitted to the NRC a 6-month update to the OIP on December 19, 2014, 
and on February 11, 2015, the NRC issued an Interim Staff Evaluation relating to the design 
and ongoing implementation of Order EA-13-109 at BFN. The second, third, and fourth 6-month 
updates to the OIP were submitted on June 29, 2015, December 29, 2015, and June 30, 2016, 
respectively. 

Using the TVA commitments in the OIP and subsequent communications as a basis, 
DCN 71389 documents the design to implement a reliable, severe accident capable, HCVS for 
Unit 1 at BFN. Separate DCNs will be prepared to implement the similar HCVS for BFN Units 2 
and 3. When implemented the Unit 1 HCVS will comply with Phase I requirements of NRC 
Order EA-13-109 along with the appropriate site guidance. 
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Portions of the existing HWWVthat were installed in response to NRC Generic Letter 89-16 will 
be used in.the overall HCVS that is implemented by DCN 71389. The HWWV provides a direct 
vent path from the wetwell (also referred to as the torus) to an exhaust point inside the concrete 
portion of the existing plant stack above elevation 666.5'. The original flow path utilized a 14 
inch line tapping off of the 20 inch torus vacuum breaker piping at Reactor Building elevation 
565'. Two 14 inch pneumatically operated Primary Containment Isolation Valves (PCIVs) 
(1-FCV-064-0221 and 1-FCV-064-0222) are located within the section of HWWV piping inside 
the Reactor Building. The existing HWWV penetrates the Reactor Building wall along column 
line U at a location west of column line R4. After exiting the Reactor Building, the current pipe 
enters a valve pit where 1-SHV-064-0737 is located and then exits the valve pit tying into a 
common header for all three Units which routes to the existing plant stack. The existing HWWV 
in its original configuration is not adequate for meeting the newest regulatory guidance due to 
new requirements for Unit separation, effluent release point, the need to address flammable 
gasses, and requirements to function during a severe accident when core damage has 
occurred. To meet the latest regulatory requirements a new vent path will be established 
specifically for each unit, however, DCN 71389 only addresses Unit 1. Portions of the Unit 1 
HWWV interior to the Reactor Building are adequate for reuse. 

The existing HWWV piping will be rerouted underground, in a valve pit, just south of Reactor 
Building column line U. Following permanent removal of 1-SHV-064-0737, new HCVS piping 
will elbow up at the flange location previously upstream of 1-SHV-064-0737 traveling vertically 
up the exterior wall of the Reactor Building.· The piping will continue up the wall of the Reactor 
Building until it reaches the approximate elevation of 665', where it will turn and penetrate the 
siding of the Reactor Building superstructure. Once inside the superstructure the piping will be 
routed vertically adjacent to an existing steel column until it penetrates the roof of the 
superstructure, ultimately terminating at the approximate elevation of 741'-6". The portion of 
piping previously downstream of 1-SHV-064-0737 (which ties to the common HWWV header) 
will be cut and capped as close as possible to the South wall of the valve pit penetration such 
that remaining HWWV common header piping will remain functional for Units 2 and 3. 

Altering the existing HWWV piping configuration as described for implementation of HCVS 
changes the original release point from inside the 600' tall plant stack (at approximate elevation 
666.5') to a location above the Unit 1 Reactor Building at approximate elevation 741'-6". The 
change in release point not only impacts beyond design basis venting scenarios which utilize 
HCVS but also alters the release point for a design basis Loss of Coolant Accident (LOCA) as 
described in Section 14.6.3.5 of the UFSAR. As described in 14.6.3.5.e of the UFSAR, releases 
occur as a result of leakage past existing HWWV PCIVs (1- FCV-064-0221 and 
1-FCV-064-0222). By altering the original HWVVV release point for HCVS to a location near 
the Unit 1 Reactor Building Exhaust Fans the UFSAR described design function of the Primary 
Containment System is adversely impacted. Specifically the Primary Containment System is 
required to limit leakage during and following a postulated LOCA to values which are 
substantially less than leakage rates that would result in offsite doses approaching 
· 1 O CFR 50.67 limits. This change has the potential to increase the consequences of a design 
basis LOCA. 
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After evaluation, the changes required to implement HCVS do not: 

• increase in the frequency of occurrence of an accident previously evaluated in the UFSAR, 
• increase in the likelihood of occurrence of a malfunction of an SSC important to safety 

previously evaluated in the UFSAR, 
• result in more than a minimal increase in the consequences of a malfunction of an SSC 

important to safety previously evaluated in the UFSAR, 
• create a possibility for an accident of a different type than any previously evaluated in the 

UFSAR, 
• create a possibility for a malfunction of an SSC important to safety with a different result 

than any previously evaluated in UFSAR, 
• result in a design basis limit for a fission product barrier as described in the UFSAR being 

exceeded or altered, · 
• result in a departure from a method of evaluation described in the UFSAR used in 

establishing the design bases or in the safety analyses. 

Implementation of HCVS does increase the consequences of an accident previously evaluated 
in the UFSAR, however, when evaluated against the criteria established by Section 4.3.3 of 
NEI 96-07 the increase is not more than minimal. Based upon the results of this evaluation: 
Implement the activity per plant procedures without obtai.ning a License Amendment. 

DCN 67324A, Modify U3 FWCS Software for EPU Impact, Revision 2 

The Reactor Feedwater Control System (RFWCS) automatically controls the flow of feedwater 
into the reactor vessel to maintain vessel water level within predetermined levels during all 
modes of plant operation and provides monitoring and alarming. Vessel water level control is 
accomplished by controlling feedwater flow into the vessel through the adjustment of the speed 
of the Reactor Feed Pump Turbines (RFPT). Each RFPT is controlled by its associated 
Woodward Governor that is automatically controlled by the Foxboro I/A RFWCS. 

Unit 3 Extended Power Uprate (EPU) modifications performed by other DCNs have a direct 
impact on various parameters utilized by the Unit 3 RFWCS such as steam flow, feed flow and 
RFPTspeed. 

This DCN updates the Unit 3 Foxboro I/A RFWCS software setpoint and scaling parameters 
and the Woodward Governor parameters required to s~pport the Unit 3 EPU effort · 
modifications. · 

Co-requisite DCN 51057 will install higher capacity feedwater pumps to support operation at 
EPU rated flows. The feedwater controller failure maximum demand transient results in a 
higher flow rate due to the increased flow capacity of the Condensate Feedwater System. The 
feedwater controller failure maximum demand is a bounding transient that is re-analyzed for 
each fuel reload and subsequent operating cycle. The higher runout is a revised input for the 
reload analysis. Results of the reload analyses are used to establish the Technical 
Specifications/COLR limits and ensure design and licensing criteria are met for each operating 
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cycle. Therefore, the increase in the runout flow rate does not adversely affect the UFSAR 
transient and accident results. 

Additionally a UFSAR change request is issued to remove the runout flow for the Feedwater 
Controller Failure (FWCF) - maximum demand - abnormal operational transient. The 
percentage documented in section 14.5.8.1.2 was correct for the old feedwater pumps but is 
incorrect for the new pumps. Since section 14.5.8.1.2 already states that the value used in the 
core re-load analysis may be adjusted to account for updated equipment performance, the 
specific historical percentages previously used should account for updated equipment 
performance, the specific historical percentages previously used should be removed from the 
FSAR to prevent misinterpretation. 

PER 106204 was written to document that from simulator testing, it is anticipated that the 
Reactor Level 2 setpoint could be reached for some Reactor SCRAM events at EPU power 
levels with the End of Cycle-Recirculation Pump Trip (EOC-RPT) disabled. This would result in 
a recirculation pump trip, initiation of the alternate rod injection logic, and the initiation of HPCI 
and RCIC. This DCN adds a 75% of rated flow Recirculation Runback on a reactor SCRAM 
signal (Full SCRAM) in an attempt to mitigate the magnitude of the reactor water level transients 
and minimize the probability of the level transients reaching the level 2 setpoint. However, 
simulator testing indicates that for more severe Reactor SCRAM events such as turbine trip or 
load reject at EPU power levels with the EOC-RPT disabled, the Reactor Level 2 setpoint could 
still be reached. 

A UFSAR Change Request issued in DCN 67324 documents the new SCRAM signal initiation 
of the 75% Recirculation Runback. A second UFSAR Change Request removes the actual 
feedwater low flow setpoint value from the UFSAR description and generically discusses that 
the 28% Recirculation Runback is initiated at the low flow setpoint. 

The scope of this 1 O CFR 50.59 evaluation is limited to the implementation of the SCRAM signal 
initiation of the 75% Recirculation Runback at EPU operation. The remaining changes in this 
DCN did not screen in for further review, and are addressed in the screening review associated 
with this 1 O CFR 50.59 evaluation. 

Summary of Evaluation 

Actual plant transient data indicates that if a SCRAM were to occur during operation at current 
licensed conditions (105% of original licensed power or 3458 MWt) the existing recirculation 
75% runback would be initiated on a Low Feed Pump Flow signal with a coincident Low Vessel 
Level signal. Therefore, the modification to initiate a recirculation 75% runback directly from a 
SCRAM signal only initiates the runback a few seconds sooner in an attempt to mitigate the 
magnitude of the level transients. There is no impact on the consequences of an accident, 
malfunction of equipment, or fission product barriers. --

Based upon the results of this evaluation: Implement the activity per plant procedures without 
obtaining a License Amendment. 
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DCN 71220A, Replace Existing Obsolete U1 SOKV A SOLA Type l&C Bus Voltage 
Regulators, Revision O 

The purpose of this DCN is to replace existing obsolete I & C Bus Regulating Transformers for 
Unit 1 (1-XFA-253- 0001A2 and 1-XFA-253-0001B2). The I & C Bus Regulating Transformers 
are safety related components that provide power to 120/208V AC Instrument and Control 
Power System, System 253. The function of this system is to provide regulated power to vital 
instruments and controls during normal and design basis events. 

As discussed in the Screening Review, the only aspect of this change which is considered 
"adverse" is the additional time needed for the new transformers to supply regulated output 
voltage after being energized. There is a short delay before the transformer output is fully 
regulated (about 22 seconds). The time for the existing transformers to achieve regulated 
output voltage upon being energized is not known; however, the time is believed to be closer to 
a few seconds. 

This activity is necessary due to BFN U2 experiencing difficulties adjusting the voltage on one of 
the existing transformers. The transformers are obsolete and spare parts are not readily 
available. Replacement of the transformers would reduce operational risk due to failure of the 
transformers. Also, the new transformers would allow for having a spare parts inventory in the 
event that unforeseen repairs are needed. 

Summary of Evaluation: 

DCN 71220 does not require prior NRC approval as the design functions of the I & C Bus 
Regulating Transformers remain the same. The change replaces obsolete equipment with 
equipment performing the same design function. The replacement transformers do take 
additional time to provide a regulated output voltage upon being energized. However, the 
UFSAR does not discuss any specific time requirements with respect to availability of the 
120/208V AC Instrument and Control Power System. The events applicable to this change are 
those associated with a loss of normal auxiliary power. With respect to this change, the 
bounding malfunction for a loss of normal auxiliary power would be an initial loss of the 
120/208V AC Instrument and Control Power System. This would be true for the existing 
transformers as well. The delay to provide regulated output voltage does not prevent any 
downstream load from performing its design function. This has been evaluated in calculation 
EDQ125320020060. Additionally, no other equipment is affected by this change. Therefore, 
the additional time required to achieve regulated output voltage does not impact the likelihood of 
malfunctions of the 120/208V AC Instrument and Control Power System or malfunctions of the 
transformers themselves. 

The 120/208V AC Instrument and Control Power System is designed as an interruptible power 
source. The system is designed to account for momentary outages or voltage transients. 
Therefore, the additional time required to achieve regulated output voltage does not alter the 
system performance requirements of the 120/208V AC Instrument and Control Power System. 
The new regulating transformers will allow the 120/208V AC Instrument and Control Power 
System to perform its design function to support mitigating design basis events, particularly 
those associated with a loss of normal auxiliary power ("Loss of Coolant Accident", "Events 
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Resulting in a Reactor Vessel Coolant Inventory Decrease" and "Station Blackout Event"). No 
new failure modes are created by this modification. This modification replaces obsolete 
equipment with a qualified reliable alternative. 

Therefore, a UFSAR described design function is not impacted by this change and the change 
does not require NRC approval. 

DCN 71731A. Tritium Mitigation for U123 Condensate Storage & Supply ·steam, Revision O 

This proposed activity implements two design changes to support tritium mitigation strategies 
developed for the condensate storage and supp.ly system at Browns Ferry Nuclear Plant (BFN): 

1. Installing a new level control system for the condensate head tank and removing the current 
system; and · 

2. Locking the condensate head tank drain valve O-DRV-002-0753 closed and adding a 
radioactive liquids caution tag. 

Historic monitoring of groundwater wells at BFN has indicated plumes of tritium exist in the 
vicinity of the condensate storage tanks (CSTs) and condensate transfer tunnel. Inadvertent 
releases from the condensate storage and supply system over time may have been the cause 
of this elevated tritium concentration. A report produced by Bartlett Nuclear, Inc. in 2011 
identified the CSTs and supply lines at BFN as being high-risk channels for contaminating the 
groundwater with licensed radioactive materials. 

This 2-stage DCN evaluates and documents the modifications described above. The stage 
groupings and their scopes are: 

Stage 1: Condensate Head Tank Level Control System Replacement and Drain Valve Lock 

This stage installs a new level transmitter in the existing level control cabinet for the condensate 
head tank, located on the Unit 1 reactor building roof. The existing level switches will be 
removed. A new PLC-based control system will be installed for the condensate transfer pump 
automatic level controls. The four analog level switches are being replaced by a transmitter­
and-PLC combination. This stage also installs a field-determined locking device to the 
condensate head tank drain valve O-DRV-002-0753. For additional controls, a radioactive 
liquids caution tag will be hung from the drain valve. 

Stage 2: Main Control Room Work to Support New Level Indication for Condensate Head Tank 

This stage installs a new indicator in the control room and consolidates two existing alarms 
(HIGH/LOW) for the condensate head tank into a single trouble alarm. 

Summary of Evaluation 

Based on Question 1 of the 1 O CFR 50.59 Screen, the proposed activity was found to 
potentially adversely affect an UFSAR-described design function because previously separate 
functions (mechanical, analog level switch control) will be combined into a ·combination 
transmitter-and-PLC digital device. NRC approval is not required to implement the proposed 
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activity because the documented evaluation demonstrates that none of the eight criteria in 10 
CFR 50.59(c)(2) are met. 

NRC Information Notice (IN) 2010-10 discusses a digital modification to the LaSalle non-safety 
related control rod drive system. The NRC criticized LaSalle's application of 1 OCFR50.59 for 
not answering all the questions in Appendix A of NEI 01.01 in the associated 50.59 Evaluation. 
In the criteria evaluation below, the questions in Appendix A of NEI 01.01 are provided in italics 
and answered for this modification. 

Following the NEI 01.01 questions the criterion question is answered for the analyzed activity. 

Based upon the results of this evaluation: Implement the activity per plant procedures without 
obtaining a License Amendment. 

DCN 51216A, U1 Recovery - Electrical Lead DCN -System 57-4 (Reactor Bldg) Revision 0 

This Evaluation is prepared for portions of modification issued in DCN 51216. Specifically the 
Removal of the Unit 1, LPCI M-G Sets that feed 480V RMOV Boards 1 D and 1 E. 

The change deletes the automatic bus transfer scheme between 480V Bus 1 D and 1 E which 
power valves required tor LPCI injection mode of RHR. Technical Specifications SR 3.5.1.12, 
LCO 3.7.8 and technical requirements manual (TRM) Section 3.8.7.C.1 are removed/revised by 
a separate technical specification submittal number 427. 

The MG Sets were installed to be used as electrical isolators between the 480V Shutdown 
Boards and the 480V RMOV Boards 1 D / 1 E (Reference ECN L 1845 installed in 1977). The 
MG sets were required to be used as Isolators to assure the Integrity of the redundant divisional 
power supplies, since an automatic transfer scheme is used. This configuration provides 
automatic access to both divisions of power for each 480V RMOV Board. The automatic 
transfer scheme thus limits the significance of postulated DG or 480V Shutdown board failures 
upon the RHR-LPCI injection valves. However, postulated failures which render the 480V 
RMOV board itself inoperable can not be limited by the transfer scheme. 

The equipment directly affected by this DCN includes: 

MG Sets 1 DN, 1 DA, 1 EN, 1 EA 
480V RMOV Boards: 1 D / 1 E 

Summary of Evaluation: 

480V RMOV Board 1 D and 1 E provide power to the respective Division I and II RHR valves 
which provide RHR-LPCI injection to the core. The board's power supply is designed to 
automatically transfer to the Emergency source, which is supplied from the opposite division 
480V Shutdown Board. The original design basis of the automate transfer capability between 
the RMOV Boards was to provide a design feature to ensure that LPCI Injection occurred from 
both divisions with at least one pump in each loop. If one Loop's injection valve lost power it 
would automaticity transfer to the opposite division's power supply to ensure operation of the 
valve. It was recognized that this would not provide LPCI injection when a single failure was 
taken on a RMOV board or the valve Itself, however, adequate redundant equipment would be 
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available with the loss of the RMOV Board as the single failure. Subsequently, it was 
determined that the automatic transfer feature presented a potential concern for propagating a 
fault to both divisions of power supply. As a result, MG sets were added (Reference 
ECN L 1845) to both the normal and emergency supplied to provide isolation between the 
associated 480V Shutdown Board and the RMOV Boards 1 D/1 E. 

In 1996, Brown Ferry adopted the General Electric SAFER/GESTR model for evaluation of its 
LOCA analysis (Reference Calculation ND-Q0-000-970008). Based on the minimum ECCS 
requirement documented in the new analysis and UFSAR Table 6.5-3, the RHR system is no 
longer required to have at least one RHR pump running in each loop for a design basis 
recirculation line break, or one pump in one loop for a discharge line break. The RHR system is 
now only required to have two pumps running in one loop for a suction line break and no RHR 
pumps are required for a discharge line break with a concurrent loss of a diesel generator. 
Thus it is no longer necessary to have both loops provide LPCI Injection and the automatic 
transfer capability between the RMOV Boards is not required .. 

With the deletion of the automatic transfer capability between the RMOV Boards, the MG sets 
are no longer required to provide an isolation function and are deleted. Deletion of the 
automatic transfer components and the MG sets will removes potential failure modes and 
improves the reliability of the power supply to the downstream valves. This has been 
documented in a FME analysis (Reference Calculation ED-01999-2003-0051). 

Removal of the automatic transfer feature will render 480V RMOV Boards 1 D and 1 E to preform 
the same safety related function as any RMOV Board located in Browns Ferry. These boards 
are physically located in the Unit 1 Reactor Building which is a harsh environment. The loads 
are relocated to a mild environment. Furthe·rmore, Appendix R fire zone analyses conclude that 
the boards must be relocated to satisfy Appendix R physical location requirements or the power 
supplies must be relocated to another source. There are only 3 loads on each board. 
Therefore, the loads from Division I board 1 D will be relocated to Division I Board 1A. Division II 
loads from board 1 E will be relocated to Division II board 1 B. The 480V RMOV Boards 1A and 
1 B are physically located in a mild environment and satisfy Appendix R safe shutdown 
requirements. 

The feeder breaker on the 480V Shutdown Board and the supply breaker on the 480V RMOV 
Boards 1A and 1 B in series provides sufficient protection to ensure the integrity of the redundant 
division of power should transfer lo the emergency source be desired. System Voltage Drop 
and Loading are evaluated in electrical calculation ED-Q0-057-2002-0022 and are determined 
to be adequate to move an of the loads to RMOV Boards 1A and 1 B. · 

DCN 51216 abandons the existing 480V RMOV Boards 1 D and 1 E. The loads are relocated in 
DCN 51218 for system 68 loads; DCN 51222 for System 074 Loads. The specific elements of 
the load relocation are discussed in the 50.59 reviews for those packages. 

However, te.chnical specifications SR 3.5.1.12 and LCO 3.7.8 and technical requirements 
manual (TRM) Section 3.8.7.C.1 are required to be revised as a result of this DCN. In 
accordance with SPP 9.4, a license amendment is required. 
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DCN 51052A, Replace U3 Condensate Booster Pumps & Motors A. 8 1 and C, Revision 1 

The activity evaluated is the procedure changes required to implement Operational load 
limitations. In order to ensure the Normal Auxiliary Power System is not adversely impacted 
when fed from the 161 kV offsite source. Specifically, auto transfer of the 4kV Unit Board 3C to 
the 161kV System will be blocked whenever 480V Shutdown Board 38 is fed from its alternate 
supply. This limitation applies when Unit 3 is In Modes. 1, 2, or 3. This change is made to 
alleviate any adverse voltage drop Impacts when 4kV Unit Boards are fed from the 161kV 
System. The effect of this load lim.itation would be that non-safety related 4kV Unit Board 3C 
would be de-energized upon a loss of the normal 500kV offsite circuit. The activity does not 
Impact plant operations with normal electrical plant alignments and does not adv~rsely impact 
any electrical power feed to safety related Emergency Core Colling System (ECCS) loads. The · 
activity does not introduce any new failure modes; 

Summary of Evaluation 

Operational load limitations will be implemented as part of the DCN to ensure the Normal· 
Auxiliary Power System is not adversely impacted when fed from the 161kV offsite source. 
Specifically, auto transfer of 4kV Unit Board 3C to the 161kV System will be blocked whenever 
480V Shutdown Board 38 is fed from its alternate supply. Blocking the auto transfer of 4KV 
Unit Board 3C protects the alternate off-site power source for safety related loads by temporarily 
defeating the auto transfer of the alternat.e power source for some non-safety related loads 

. during the off normal alignment of the 480V Shutdown Board 38. This limitation applies when 
Unit 3 is In Mode 1, 2, or 3. 4KV Unit Board 3C provides power to non-safety.related 
equipment. Loss of power to 4KV Unit Board 3C due to blocking of the automatic transfer will 
not affect the frequency or consequences of an accident or malfunction of an SSC, or create the 
possibility of a new accident or malfunction with a different result. This activity will not affect the 
design basis limits for fission product barriers. Therefore, this activity can be implemented 
without obtaining a Licensing Amendment. 

DCN 718658. Replace U3 HPCI Vacuum Breaker Valves, Revision O 

BFN has experienced backflow of suppression.pool water into the Unit 3 HPCI exhaust line 
following a HPCI turbine trip as described in multiple Condition Reports (CRs) including a Level 
2 Evaluation from June 2015 (CR 1038747). This condition is non-conforming with respect to 
Design Criteria BFN-50-7073, High Pressure Coolant Injection System (Ref. Section 3.7.2, Item 
29); however, there is no UFSAR licensing commitment associated with this condition. 
TVAEBFN042-REPT-001, HPCI Turbine Exhaust Study (Ref. RIMS#: R06 151208 194), was 
issued in November 2015 to evaluate the.cause of the backflow. The cause of the backflow 
was determined to be a vacuum created from the .condensing steam after the HPCI turbine is 
secured or tripped. The amount of backflow is amplified by the minimal elevation difference 
between the suppression pool water level and the centerline of the exhaust line, as well as the 
differential pressure needed to open the existing HPCI exhaust line vacuum breaker check 
valves (3-CKV-073-0633, -0634, -0635, and -0636). 
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The proposed modification implements the following changes to the HPCI turbine exhaust line 
and HPCI vacuum breaker subsystem: 

• Replace the existing vacuum breaker lift check valves (3-CKV-073-0633, -0634, -0635, and 
-0636) with faster acting nozzle check valves. The new nozzle check vacuum breaker 
valves will be 3 inch nominal diameter, whereas the current lift check valves are 2 inch 
nominal diameter. 

• Increase the vacuum breaker line size from 2 inch nominal diameter piping to 3 inch nominal 
diameter piping. 

• Increase the elevation difference between the torus penetration and the centerline of the 
HPCI turbine exhaust piping to be consistent with the recommendations provided by the 
BWR (Boiling Water Reactor) Owners' Group Technical Report of 5 feet 
(Ref. GEH 0000-0095-9231-RO, BWR Owners' Group Technical Report, Water Hammer 
Concerns in HPCI / RCIC Turbine Exhaust Lines Due to Vacuum Breaker Design). 

• Install a new test line for temporary instrumentation between the vacuum breaker assembly 
and the existing stop check valve (3-ISV-073-0023) to provide real time pressure versus 
time data during HPCI surveillance testing. Two new shutoff valves will be installed on the 
instrumentation line (3-TV-073-0745 and 3-TV-073- 0746). The instrumentation line test 
valves will be normally closed and the instrument line will only be in service during HPCI 
surveillance testing. 

Due to lead times associated with the new nozzle check valves, DCN 71865 has two stages to 
allow implementation and return to operations (RTO) of as much work as possible during the 
Unit 3 outage. Flanged connections are designed on each side of the new and existing vacuum 
breaker assemblies to support· installation of these components at a future date. 

Stage 1 modifications will include: 

• Increase the HPCI turbine exhaust piping elevation to the maximum extent possible. Move 
the existing containment isolation valves, 3-ISV-073-0023 and 3-CKV-073-0603, closer to 
the HPCI turbine to allow the valves to be the high points in the exhaust line to ensure 
proper drainage. Install a 20 inch diameter pipe spool piece where existing valves are 
currently located. Optimize the piping design to minimize impact to existing structures, 
piping, and components to the maximum extent possible. 

• Install new vacuum breaker piping with larger piping diameter to increase vacuum relieving 
capacity. The existing 2 inch vacuum breaker piping penetration (X-220) will not be 
affected. All piping downstream of 3- FCV-073-0064, near the 2x3 inch reducer, will be 
replaced. The piping upstream of 3-FCV-073-0064 until approximately 6 inches from X-220 
will also be replaced with 3 inch pipe. 

The new vacuum breaker piping will be provided with flanges on each side of the existing 
vacuum breaker assembly to support future removal and replacement of the existing vacuum 
breaker assembly with a pipe spool (Stage 2). Flanged connections for the new nozzle check 
valve vacuum breaker assembly will be installed to support installation in Stage 2. The new 
vacuum breaker assembly will have a new vertical-downward flow configuration and will be 
located as close as possible to the torus penetration to reduce system full flow pressure. 
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• Replace the existing 2 inch isolation valve 3-SHV-073-0534 with a new, larger diameter 
valve (3 inch). 

• Install the new 3/4 inch instrumentation piping that will contain two ASME Section Ill, Cod~ 
Class 2 equivalent test valves. A threaded cap will be installed at the end of the 
instrumentation piping to support future connection of a temporary pressure gauge. 

Stage 2 modifications will include: 

• The existing vacuum breaker assembly will be removed and replaced with a flanged piping 
spool piece. The new 3 inch vacuum breaker assembly utilizing nozzle check valves will be 
installed between the flanged connections previously installed in Stage 1. Stage 2 is 
expected to be implemented during a 14-day HPCI system outage (Limiting Condition for 
Operation (LCO) 3.5.1.C.2), but will not require a Unit outage. 

This modification does not substitute the current manual action of test valves and check valves 
with automatic actions. This modification also does not add or modify existing operator actions· 
associated with the HPCI system that are credited in the safety analysis. 

This modification does not install any permanent plant digital assets; therefore, the requirements 
of NEI 01-01 are not applicable. 

The HPCI System (System 073), Primary Containment Isolation System (System 064), 
Secondary Containment System (Reactor Building) (System 064C), and Fire Protection & Raw 
Service Water System (System 026) are SSCs affected by the proposed modification. Impacts 
to these systems as a result of this proposed modification are evaluated in the 50.59 Screening 
Review and determined to not be adverse to their UFSAR described design functions. 

The Primary Containment (System 064A) is also affected by the proposed modification. 
Impacts to the primary containment system were determined to be adverse in the 50.59 
Screening Review. The proposed modification will install a new HPCI test instrument line and 
associated test valves 3-TV-073-0745 and 3-TV- 073-0746 (Ref. DCA-71865-101). Test valves 
3-TV-073-0745 and 3-TV-073-0746 will not be containment isolation valves, but will be included 
in the Appendix J Primary Reactor Containment Leakage boundary. The addition of a new flow 
path from primary containment is adverse to the design function of primary containment which is 
to retain integrity as a radioactive material barrier during and following accidents that release 
radioactive material into the primary containment volume (Ref. UFSAR, Section 1.5.1.6). 

Therefore, this 50.59 evaluation addresses the adverse change to the design function of the 
primary containment system. 

The proposed modification is necessary to mitigate backflow of suppression pool water into the 
Unit 3 HPCI exhaust line following a HPCI turbine trip. Specifically, installation of the new HPCI 
3/4" instrument line and test valves 3-TV-073-0745 and 3-TV-073-0746 which introduce a new 
flow path outside of Primary Containment is necessary to support future surveillance monitoring 
of the HPCI exhaust system. 

Summary of Evaluation: 

The proposed modification does not require NRC approval prior to implementation. The primary 
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containment system is adversely affected by the addition of the new HPCI 3/4" instrument line 
and test valves 3-TV-073- 0745 and 3-TV-073-0746 which introduce a new flow path outside of 
Primary Containment. However, the new instrument line and test valves 3-TV-073-0745 and 
3-TV-073-0746 do not result in a more than minimal increase in: 

• The frequency of occurrence of an accident: 
• Likelihood of an SSC failure; 
• The consequences of an accident; or, 
• The consequences 'of a malfunction. 

Nor does the addition of the new instrument line and test valves 3-TV-073-0745 and 
3-TV-073-07 46 create or affect: 

• A possibility of a different type of accident not previously evaluated; 
• A possibility of a malfunction of an SSC important to safety with a different result; 
• A design basis limit for a fission product barrier being exceeded or altered; or, 
• A method of evaluation described in the UFSAR used to establish the design bases or 

safety analysis. 

The new test valves 3-TV-073-0745 and 3-TV-073-0746 and associated piping are not the 
initiator of any postulated design basis accidents; are passive components that will have 
standard post-modification testing in accordance with industry standards and codes to ensure 
pressure boundary integrity; and, will be normally closed valves that are not required to function 
during or following a design basis event. Additionally, the consequences of failure of the new 
test valves 3-TV-073-0745 and 3-TV-073-0746 and associated piping are bounded by those 
previously evaluated for a Category D accident. A Category D accident results in radioactive 
release directly to secondary containment with primary containment not intact. The Category D 
design basis accident is a refueling accident (fuel assembly drops on spent fuel during refueling) 
(Ref. UFSAR. Section 14.6.1). Based upon the results of this evaluation: Implement the activity 
per plant procedures without obtaining a License Amendment. 

DCN 51057A, Replace U3 Reactor Feedwater Pumps A, B, and C, Revision 0 

The activity is the replacement of the feedwater (FW) pumps with pumps of a larger capacity 
and the upgrade of support systems for the FW pumps. These changes are made to support 
the higher feedwater flows required to implement Extended Power Uprate (EPU). Although this 
activity will result in the capacity to produce the higher FW flow rates, the FW flow required 
during normal operation depends on the power level, which is not changed by this activity. 

The upgraded support systems consist of the FW pump instrumentation and the lube oil and 
seal injection systems. Instrument changes include replacement of thermocouples and vibration 
monitors, and instrument recalibration, or replacement where necessary, to accommodate the 
new flow, pressure and temperature conditions. Upgrade to the seal injection system includes 
two new seal injection pumps and motors to accommodate higher injection flow rates required 
by the new pumps, and the replacement of piping, valves and the seal water differential 
pressure controller. Only minor piping changes are made to the lube oil system. The support 
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systems are not adversely affected by this activity so the evaluation is limited to the effect of the 
increase in FW pump capacity. 

The hydraulic model for the pump and the capability to provide the required bypass flow are 
documented in calculations. Additional calculations assess the piping associated with the new 
FW and seal injection pumps and the loads on the foundation of the FW pump. 

Summary of Evaluation: 

This activity will not affect the frequency or consequences of an accident or malfunction of an 
SSC, or create the possibility of a new accident or malfunction with a different result. This 
activity affects the design basis limits for fission product barriers. The analysis of the Feedwater 
Controller Failure - Maximum Demand (FWCF) abnormal operational transient (AOT) is 
impacted by this activity because the activity increases the feedwater runout flow. The FWCF is 
one of the bounding AOTs that are re-evaluated for each core reload and operating cycle to 
demonstrate that the reactor pressure safety limit and the minimum critical power ratio safety 
limit (SLMCPR) will not be exceeded. The MCPR operating limits (OLMCPRs) for each reload 
are obtained from the Supplemental Reload Licensing. Report (SRLR) and assure that the 
SLMCPR will not be exceeded. The feedwater runout flow is adjusted as needed in each SRLR 
to reflect updated equipment performance information. Therefore, the process that is required 
by the UFSAR to be used to establish the operating limits for each reload will assure that this 
activity will not cause a design basis limit for a fission product barrier to be exceeded. 

Therefore, this activity can be implemented without obtaining a license amendment. 

SNUBBERS U1/2/3 TRM and BASES, Revision 0 

Revise section 3.7.4 of the Browns Ferry Nuclear (BFN) Unit 1, 2, and 3 Technical 
Requirements Manual (TRM) Requirements and Bases to communicate BFN Snubber Program 
governance changes from Nuclear Regulatory Commission (NRC) approved relief request from 
American Society of Mechanical Engineers (ASME) Section XI to the ASME Operating and 
Maintenance Code, Subsection ISTA and ISTD (lnservice Testing). The surveillance 
requirements of the TRM that discuss functional testing and visual examinations are therefore 
updated to align with and reference the new code requirements for snubbers. The majority of 
other snubber program documents are being revised as well to reflect this change. 

Currently, BFN snubber program has an approved relief request from the NRC to perform In­
service Inspection and Testing of snubbers in accordance with the station Technical 
Requirements Manual (TRM) in lieu of Section XI of the ASME B&PV Code. 

However, 1 O CFR 50.55a rulemaking now states that nuclear station ASME Code updates for 
In-service examination and testing programs include snubber programs under the ASME 
Operation and Maintenance Code 2004 edition, with 2005 and 2006 Addenda for all snubber 
examination and testing, not ASME Section XI. 

The current BFN Technical Requirements Manual has two primary functions with respect to 
snubbers and is intended for use by the BFN Operations organization to: 1.) Provide controlled 
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information and guidance on snubber operability based on various plant conditions, including 
actions and limiting condition of operation (LCO) tracking and 2.) Describe Snubber visual 
examination and functional testing requirements and frequency needed in order to demonstrate 
snubber operability. The changes to the TRM will only reflect updates to the visual examination 
/ functional testing / surveillance requirements. The ASME OM Code does not contain 
requirements for snubber or plant system operability or Limiting Condition for Operation (LCO) 
tracking. 

Other than adding definitions, nomenclature, and providing verbiage clarifications of existing 
passages, which all result in better alignment with the ISTA and ISTD code, some of the more 
significant changes between the currently NRC approved ASME Section XI relief request and 
the requirements documented in the ASME OM Code Subsection ISTA and ISTD are related to 
the following: 

Additional Functional Test Sampling: ASME OM Code Subsection ISTD requires that additional 
functional test samples, those as a result of a functional test failure, shall be at least half of the 
initial sample of the Design Test Plan Group (DTPG, i.e. Subgroup). TRM 3.7.4 currently 
requires subsequent test samples to be 10% of the remaining subgroup population. The ASME 
OM Code Subsection ISTD requirement of a functional test scope expansion sample being at 
least half of the initial sample of the DTPG will be adopted in the TRM. 

Visual Examination Interval F.requency: Table ISTD-4252-1 "Visual Examination Table" content 
replaces content for TRM Table 3.7:4-1 "Snubber Visual Inspection Interval". The data in the 
table are equal, however there are some differences in the verbiage of the notes section of the 
table. 

Visual Examination: Visual Inspection criteria attributes will now specifically include the 
verification of the condition of the overfill vent on certain hydraulic snubbers. 

lnservice Examination Failure Evaluations: Snubbers that do not meet visual examination 
acceptance criteria are required to be classified as unacceptable. This is not a change between 
requirements of ISTA/ISTD code and the approved relief requests. However, the current TRM 
requirements state that a snubber reclassified as acceptable, after meeting certain conditions, 
doesn't get counted for establishing the next visual examination interval. The ISTD code 
requires initially classified unacceptable snubbers be counted in visual exam interval evaluation, 
regardless if it was reclassified as acceptable. 

The plant transients and design basis accidents previously analyzed that are applicable and 
potentially affected by this activity are: 

Main Steam Isolation Valve (MSIV) Closure, Main Steam Relief Valve (MSRV) inadvertent 
opening, Shutdown Cooling Malfunction, Loss of Feedwater, Recirculation Pump Trip, Design 
Basis Earthquake, and Loss of Coolant Accident (LOCA). 

Snubber credible failure modes: 

Mechanical snubber - Locked in place, high drag, does not activate, damage to snubber 
hardware 
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Hydraulic snubber - No lockup, high lockup, low lockup, high bleed, no bleed, miscellaneous 

Summary of Evaluation: 

The 50.59 screening review indicated the need for this evaluation based on a reduced control of 
the reliable performance of snubber design functions. Specifically, the transition from ASME 
Section XI NRC approved relief request to the ASME OM Code, subsection ISTA and ISTD, 
whereby the BFN Units 1, 2, 3 Technical Requirements and Bases section 3.7.4 for Snubbers is 
being revised, as well as other BFN Snubber Program procedures and documents, includes 
adoption of the ASME OM Code provision for selecting 5% of the snubbers in the subject 
Design Test Plan Group (DTPG) for additional samples as a result of a functional failure, as 
opposed to the current requirement' of selecting 10% of the remaining subgroup population, 
where it appears that less snubbers would be tested when selecting the 5% for scope 
expansion. However, it is discussed herein that the method of selecting 1 /2 of the initial sample 
size has been a provision/requirement in the applicable codes and standards since regulation 
for snubbers was initiated. Based upon the results of this evaluation: Implement the activity per 
plant procedures without obtaining a License Amendment. 

O-AOl-57-1A R71 TN75 & FSAR 8.10.21 Revision 0 

This evaluation examines the manual use of MSRVs for controlled depressurization cited by 
FSAR Section 8.10.2 and the following changes to Revision 71 of O-AOl-57-1 A: 

1. Revising the cooldown method ofHPCI in pressure control at a rate of <100 deg F/hr 
starting at 16 minutes to a cooldown with MSRV's at a rate of <90 deg F/hr starting at 1 
hour. 

2. Modification of the PSP and HCTL Curves for Station Blackout 

As discussed in Question 1 of the screening review, the predicted drywell and wetwell pressures 
and drywell air temperature following an SBO are less than the allowable values, but are lower 
than previously analyzed. Per NEI 96-07, these increases of margin to the design limits are 
viewed as un-conservative and thus adversely affect the FSAR described function of Primary 
Containment. 

As discussed in Question 2 of the screening review, this change results in the following adverse 
effects: 

• decease the reliability of an SSC design function with regards to MSRVs 
• increase operator burden by substituting th~ manua(ly initiated operation of HPCI for 

pressure control mode (essentially auto afterwards) to the manual only operation of SRVs 
• increases attention required by the Operator for RPV level and pressure control when using 

MSRVs 
• increases operator burden to manually align CAD to replace depleting compressed gas 

supply for MS RVs. . 
• involved a procedure not described in the UFSAR which potentially changed how actions 

related to system operation are to be performed and controls over the performance of 
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design functions are maintained 

Per NEI 96-07, these effects are considered to be an adverse change to how a described 
function is procedurally controlled. · 

Summary of Evaluation: 

This evaluation concludes that this change does not have more than a minimal adverse impact 
on the probability or consequences of an accident or malfunction of equipment important to 
safety. In addition, this activity does not create a new accident or new malfunction of equipment 
important to safety. Finally, this activity does not result in a design basis limit for a fission 
product barrier being exceeded or altered and therefore may be performed without prior NRG 
approval. 

DCN 71212A, Replace Existing Obsolete U2 50KV SOLA Type l&C Bus Voltage 
Regulators. Revision 0 

The purpose of this DCN Is to replace existing obsolete I & C Bus Regulating Transformers for 
Unit 2 (2-XFA-253-0002A2 and 2-XFA-253-0002B2). The I & C Bus Regulating Transformers 
are safety related components that provide power to 120/208V AC Instrument and Control 
Power System, System 253. The function of this system is to provide regulated power to vital 
instruments and controls during normal and design basis events. 

As discussed in the Screening Review, the only aspect of this change which is considered 
"adverse" is the additional time needed for the new transformers to supply regulated output 
voltage after being energized. There is a short delay before the transformer output is fully 
regulated (about 22 seconds). The time for the existing transformers to achieve regulated 
output voltage upon being energized is not known; however, the time is believed to be closer to 
a few seconds. 

This activity is necessary due to BFN U2 experiencing difficulties adjusting the voltage on one of 
the existing transformers. The transformers are obsolete and spare parts are not readily 
available. Replacement of the transformers would reduce operational risk due to failure of the 
transformers. Also, the new transformers would allow for having a spare parts inventory in the 
event that unforeseen repairs are needed. 

Summary of Evaluation: 

DCN 71212 does not require prior NRG approval as the design functions of the I &C Bus 
Regulating Transformers remain the same. The change replaces obsolete equipment with 
equipment performing the same design function. The replacement transformers do take 
additional time to provide a regulated output voltage upon being energized. However, the 
UFSAR does not discuss any specific time requirements with respect to availability of the 
120/208V AC Instrument and Control Power System. The events applicable to this change are 
those associated with a loss of normal auxiliary power. With respect to this change, the 
bounding malfunction for a loss of normal auxiliary power would be an Initial loss of the 
120/208V AC Instrument and Control Power System. This would be true for the existing 
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transformers as well. The delay to provide regulated output voltage does not prevent any 
downstream load from performing its design function. This has been evaluated in Appendix 1 of 
calculation EDQ2000870028. Therefore, the additional time required to achieve regulated 
output voltage does not impact the likelihood of malfunctions of the 120/208V AC Instrument 
and Control Power System or malfunctions of the transformers themselves. · 

The 120/208V AC Instrument and Control Power System is designed as an interruptible power 
source. The system is designed to account for momentary outages or voltage transients. 
Therefore, the additional time required to achieve regulated output voltage does not alter the 
system performance requirements of the 120/208V AC Instrument and Control Power System. 
The new regulating transformers will allow the 120/208V AC Instrument and Control Power 
System to perform its design function to support mitigating design basis events, particularly 
those associated with a loss of normal auxiliary power ("Loss of Coolant Accident", "Events 
Resulting in a Reactor Vessel Coolant Inventory Decrease" and "Station Blackout Event"). No 
new failure modes are created by this modification. This modification replaces obsolete 
equipment with a qualified reliable alternative. Therefore, a UFSAR described design function is 
not impacted by this change and the change does not require NRC approval. 

ECP (DCN) 71666A, U2 Refuel Bridge Upgrades, Revision O 

Engineering Change Package (ECP) or DCN 71666A Refueling Platform Upgrades includes the 
replacement of two auxiliary hoists on the Refueling Platform. The auxiliary hoists are primarily 
used to service reactor vessel internals; however, they are also capable of moving new and 
spent fuel. The two auxiliary hoists consist of a "Monorail Hoist" and a "Frame Mounted Hoist." 
The existing auxiliary hoist control systems are analog systems that are being replaced with a 
control system that utilizes digital controls in the form of Variable Frequency Drives (VFDs) due 
to reliability and obsolescence issues with the current hoists. The use of VFDs in this 
application increases complexity and potentially creates new malfunctions (NEI 01-01 
(Reference G), Section 4.3.3); therefore, the use of VFDs to control the auxiliary hoists is 
potentially adverse and is the subject of this evaluation. Other changes accomplished by ECP 
71666A are the subject of the associated 10 CFR 50.59 screening review. 

Summary of Evaluation: 

This modification resolves reliability and obsolescence problems with the Refueling Platform 
Main Hoist VFD and the Refueling Platform auxiliary hoists which consist of the Monorail Hoist 
and the Frame Mounted Hoist. The auxiliary hoist upgrades included the use of VFDs which 
constituted analog-to-digital controls system upgrades. Refueling Platform operation, as 
described in the UFSAR, remains unchanged. The design functions, interlocks and other safety 
features of the Refueling Platform are retained and are not adversely impacted by the proposed 
activity. The modification incorporates improvements in the man-machine interface of the 
auxiliary hoist operating pendants which result in a reduction in human errors and consequently 
an improvement in safety. 

In order to ensure that the 50.59 evaluation sufficiently addresses issues related to digital 
upgrades, the questions in Appendix A of NEI 01.01 (Reference G) were listed and answered 
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with the corresponding 50.59 evaluation question. 

Digital device quality assurance measures included the performance of a critical digital review 
and a failure modes and effects analysis (FMEA) for the replacement controls (i.e., VFDs) and 
concluded that the use of digital controls in the auxiliary hoist VFD upgrades does not increase 
the probability or the consequences of any Refueling Accident described in the UFSAR, nor will 
it introduce the possibility of a new type of accident not previously considered. The 
assumptions and conclusions of the existing Refueling Accident analyses remain valid. No 
reductions in the existing margins of safety are created by implementing this modification. The 
existing shutdown margins during refueling operations are maintained. The existing 
submergence limits and radiation shielding margins are retained. No changes to the Technical 
Specifications or their Bases are required. Based upon the results of this evaluation: 
Implement the activity per plant procedures without obtaining a License Amendment. 

DCN 71634A, Replace U3 Time Delay Relays for Loops 3-P-3-204 & 3-L-3-208, Revision A 

CR 881051 identified that during a functional test of Unit 3 level instrumentation, the Anticipated 
Transient Without a Scram Reactor Protection Trip (ATWS-RPT) unexpectedly actuated 
resulting in a dual Reactor Recirculation Pump trip from 100% power and insertion of all control 
rods, challenging nuclear safety and safety systems. The initiation occurred as 3-LS-3-58A 1 
(REACTOR WATER LEVEL A INTERLOK) was being calibrated by simulating a lowering of 
reactor water level. Contrary to the test design, once the setpoint was reached A TWS initiation 
occurred. As a result, the scram air header was depressurized through the A TWS/ARI valves, 
causing all rods to insert into the core. The A TWS/ARI signal also' simultaneously opened the 
Recirculation Pump Trip (RPT) breakers, tripping both pumps. The loss of both Recirculation 
pumps along with reduced core flow caused a reactor water level transient that lowered level 
below the RPS trip setpoint (+ 2 inches), resulting in a full reactor scram signal. 

Corrective actions were developed as a result of Root Cause Analysis 881051 to install time 
delay relays for loops P-3~204 and L-3-208 on Units 1, 2, and 3 to prevent recurrence of a 
spurious, actuation of the A TWS initiation relay and allow short-lived transients to bypass 
without A TWS initiation. DCN 71634 will replace the instantaneous relays on Units 1, 2, and 3 
loop P-3-204 (REACTOR PRESSURE ATWS) with time delay relays to prevent unexpected 
A TWS initiation due to a spurious voltage transient from any source during testing or under 
normal conditions. 

Summary of Evaluation: 

The proposed modification provides for a time delay of 0.20 sec for Units 1/2/3 loop P-3-204. 

The specified duration of this time delay will differ due to Unit differences in sense lines. A 
comparative analysis of the loop response times for the specific units are listed below: 

Unit 1: (P-3-204) 

Maximum loop response time = 0. 75 sec 
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Existing loop response time (Unit 1) = Transmitter (200ms) + Pressure switch (10ms) + Sensing 
lines (29ms) + Instrument relay response (30ms) 

Existing loop response time (U1) = 0.269 sec 

New Loop response time (Unit 1) = Transmitter (200ms) + Pressure switch (10ms) + Sensing 
lines (29ms) + Maximum relay uncertainty (34ms)+ time delay relay setting (200ms) 

New loop response time (U1) = 0.473 sec 

New Margin (based on new loop response time)= 0.750 sec- 0.473 sec= 0.277 sec· 

Unit 2 and Unit 3: (P-3-204) 

Maximum loop response time= 0.75 sec 

Existing loop response time (Unit 2 and 3) = Transmitter (200ms) + Pressure switch (10ms) + 
Sensing lines (60ms) + Instrument relay response (30ms) 

Existing loop response time = 0.300 sec 

New Loop response time (Unit 2 and 3) = Transmitter (200ms) + Pressure switch (10ms) + 
Sensing lines (60ms) + Maximum relay uncertainty (34ms) + time delay relay setting (200ms). 

New loop response time (Unit 2 and 3) = 0.504sec 

New Margin (based on new loop response time)= 0.750 sec - 0.504 sec= 0.246 sec 

Currently, GE's OPL-3 Design Guide, provides for a maximum loop response time of 
0.5 seconds as a typical value for the pressure sensor response time for the A TWS-RPT (high 
pressure). However, Reactor Engineering and Fuels have updated the transient analysis inputs 
for the upcoming Unit 3 Cycle 18 to reflect a maximum of 0. 75 second delay for 

loop (P-3-204) response time. The transient analysis for Units 1 and 2 will be performed during 
the next reload cycles. The proposed new configuration (time delays), based on the above 
evaluation, is safe in BFN's Power Uprate configuration. The only limitation is that this 
modification can only be implemented during a refueling outage. 

Likewise, in regards to Extended Power Uprate (EPU), Task Report T0902 was revised and the 
EPU LAR was submitted to the NRC to reflect a maximum 0. 75 second delay for loop P-3-204. 
In addition, AREVA has provided an analysis which demonstrates that the new configuration is 
safe in an Extended Rower Uprate configuration and the 0. 75 second delay will not exceed 
vessel overpressure of 1500 psig. 

NEI 96-07 was reviewed and used as guidance for this evaluation. Additionally, NEI 01-01 was 
reviewed; however, the proposed modification does not involve any digital components; · 
therefore, questions from NEI 01-01 are not applicable in this review. 

Based upon the results of this evaluation: Implement the activity per plant procedures without 
obtaining a License Amendment. 
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EOI Program Manual 0-TOC R85. Revision O 

This 50.59 evaluation addresses changes being made to BFN Emergency Operating 
Instructions (EOls) developed from BWROG EPG/SAG Rev. 3. The changes are as follows: 

Change 14 authorizes disablement of the RCIC EG-M during an extended SBO (ELAP) event. 
In accordance with BWROG RCIC Operation in Prolonged Station Blackout-Feasibility Study, 
DRF 0000-0143-0389, the RCIC EG-M is subject to failure at temperatures above 150 deg. F. 
This change removes the fuses to the EG-M, preventing an unexpected low output failure of the 
device, and allows RCIC turbine speed to be controlled by the operator manually by throttling of 
the TripfThrottle valve. UFSAR section 4.7.5 states ''The turbine control system is positioned by 
the demand signal from a flow controller, and satisfies a twofold purpose: a) Limit the turbine 
pump speed to its maximum value, and b) Position the turbine governor valve as required to 
maintain a constant pump discharge flow over the pressure range of operation." The change 
permits disabling of this control. However, during an extended SBO when RCIC may be the 
only injection source, it is desirable to keep RCIC in service and not challenge it by potential 
EG-M failure. This disablement would not be needed during a design basis SBO event. 

Change 15 authorizes operation of HPCI without use of the Steam Packing Exhauster and in 
"batch" mode of operation where HPCI is manually tripped on high RPV water level, and then 
locked out until level lowers to -45 in. where it is then manually started. These actions are only 
performed during an extended SBO with RCIC unavailable, and are intended to extend the life 
of the batteries. UFSAR s_ection 6.4.1 states "The HPCI starts when the water level reaches a 
pre-selected height above the core, or if high pressure exists in the primary containment 
(drywall). The HPCI automatically stops when a high water level in the reactor vessel is 
signaled. The HPCI automatically resets and will restart if vessel water level again reaches a 
pre-selected height above the core." Also, it further states "Noncondensable gases from the 
gland seal condenser are pumped to the Standby Gas Treatment System." During an extended 
SBO event, the Standby Gas Treatment System is unavailable, and operation of the Steam 
Packing Exhauster serves no purpose. During an extended SBO event, when RCIC is 
unavailable and HPCI is the only injection source, it is desirable to keep the batteries available 
in order to maintain HPCI in service. These steps would not be needed during a design basis 
SBO event, nor in a beyond design basis event if RCIC were available. 

Summary of Evaluation: 

The changes above to the EOls are evaluated against design basis accidents and events and 
against UFSAR and specific SERs (EPG Rev. 4 SER) and demonstrate that the proposed 
changes are within the bases. The changes are shown to be appropriate for the beyond design 
basis conditions which they are addressing (extended loss of AC power and loss of ultimate 
heat sink). Finally it is shown that they do not require prior approval by NRC to implement since 
the changes are for beyond design basis events and, as applicable, meet the requirements of 
the Rev 4 SER. Based upon the results of this evaluation: Implement the activity per plant 
procedures without obtaining a License Amendment. · 
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DCN 51079A, U1 Recovery Control Bay-l&C Lead DCN-System 092, Revision 2 

DCN 51079 will replace the Average Power Range Monitor (APRM), Rod Block Monitor (RBM) 
and Local Power Range Monitor (LPRM) electronic components in panel 9-14 in the Unit 1 
control room with digital Nuclear Measurement, Analysis, and Control (NUMAC) PRNM 
modules. The new system adds the capability for an oscillation power range monitor (OPRM) 
automatic trip function to detect and suppress possible thermal hydraulic instabilities. DCN 
51079 is staged so that the PRNM setpoints are initially established to support operation at 
105% of original licensed power (3458 MWt). Upon approval of the Unit 1 EPU Technical 
Specifications change, the PRNM setpoints will be changed to their EPU values to support 
operation at 120% of original licensed power (3952 MWt). This DCN also implements the 
APRM and RBM Technical Specification (ARTS) improvements and operation in an expanded 
core power/flow domain, the Maximum Extended Load Line Limit (MELLL) region. RBM 
modifications and APRM setpoint changes required to implement ARTS/MELLL, and 24 month 
cycle are included in the NUMAC PRNM design. The Browns Ferry Unit 1Technical 
Requirements Manual and Bases are revised by DCN 51079 to incorporate these changes to 
the RBM instrumentation. 

The scope of this 1 O CFR 50.59 Evaluation is limited to the aspects of the modification that has 
the potential to adversely affect an UFSAR described design function as identified in the 
preceding 1 OCFR50.59 Screening Review. Specifically the scope of this 10 CFR 50.59 
Evaluation is the PRNM system function changes along with the incorporation of digital software 
and the addition of the PCIS seal-in relay and reset hand switch which adds new components in 
the TIP PCIS logic and adds a new operator action to reset the TIP isolation signal. 

Summary of Evaluation 

The changes do not impact the initiation of any accidents. The effects have been analyzed and 
determined not to exceed PCT limits and therefore dose consequences of a LOCA are not 
affected. No new failure modes are created and therefore, no possibility of a new accident or 
malfunction with a different result is created. No new or changed analysis methods were used 
in determining the acceptability of the modifications. Following the NRC approval of the 
technical specification changed requested by References 18, 19, 20, and 21 this change may 
be implemented without additional NRC approval. 

DCN 71390A, Modify Hardened Containment Vent System To Comply with NRC ORDER 
EA-13-109 U2, Revision O 

Following the March 11, 2011, Fukushima Dai-ichi accident in Japan, which resulted from a 
beyond design ·basis tsunami, producing severe damage to three (3) of the site's six (6) boiling 
water reactors (BWRs), NRC Order EA-12-050 was issued on March 12, 2012, to U.S. licensed 
BWRs requiring licensees to implement requirements for reliable hardened containment vents at 
their facilities. NRC Order EA-12-050 notes that hardened containment vents have been in 
place in the U.S. Mark I and Mark II BWR containments for many years as the result of previous 
NRC regulatory action contained in Generic Letter 89-16, while recognizing that variances exist 
among U.S. BWRs regarding the capability to vent containment during a broad spectrum of 

E30 of E40 



ENCLOSURE 1 

Tennessee Valley Authority 
Browns Ferry Nuclear Plant 

Units 1, 2, and 3 

10 CFR 60.69(d)(2) Summary Report 

events. The conclusion of NRC Order EA-12-050 is that on the basis of the need to enhance 
the health and safety of the public, a reliable Hardened Containment Venting System (HCVS) 
for Mark I and Mark II containments is mandated for all BWR license holders. Specifically, NRC 
Order EA-12-050 directed BWR licensees to add qualification features to the hardened vent 
installations that were originally performed in response to NRC Generic Letter 89-16. For 
Browns Ferry (BFN) Units 1, 2, and 3, a system similar to the HCVS described in NRC Order 
EA-12-050, termed the Hardened Wetwell Vent (HWWV), was installed in response to NRC 
Generic Letter 89-16. 

On June 6, 2013, the NRC issued Order EA-13-109 to rescind and replace the previous NRC 
Order EA-12-050. Phase I of NRC Order EA-13-109 implementation requires installation of an 
HCVS that will remain' functional during severe accident conditions (i.e., when core damage has 
occurred). The primary design objective of the HCVS is to provide sufficient venting capacity to 
prevent a long-term overpressure failure of the containment by restoration and maintenance of 
containment pressure below the Primary Containment design pressure and the Primary 
Containment Pressure Limit. On June 30, 2014, the Licensee (TVA) communicated its planned 
commitment for installing the HCVS at BFN by submitting an Overall Integrated Plan (OIP) in its 
response to NRC Order EA-13-109 utilizing nuclear industry guidance provided by NEI 13-02 
that is acceptable to the NRC for licensees to use in meeting the requirements of NRC Order 
EA-13-109. TVA submitted to the NRC a 6-month update to the OIP on December 19, 2014, 
and on February 11, 2015, the NRC issued an Interim Staff Evaluation relating to the design 
and ongoing implementation of Order EA-13-109 at BFN. The second, third, and fourth 6-month 
updates to the OIP were submitted on June 29, 2015, December 29, 2015, and June 30, 2016, 
respectively. 

Using the TVA commitments in the OIP and subsequent communications as a, basis, DCN 
' 71390 documents the design to implement a reliable, severe accident capable, HCVS for Unit 2 

at BFN. Separate DCNs will be prepared to implement the similar HCVS for BFN Units 1 and 3. 
When implemented, the Unit 2 HCVS will comply with Phase I requirements of NRC Order EA-
13-109 along with the appropriate site guidance. 

Portions of the existing HWWV that were installed in response to NRC Generic Letter 89-16 will 
be used in the overall HCVS that is implemented by DCN 71390. The HWWV provides a direct 
vent path from the wetwell (also referred to as the torus) to an exhaust point inside the concrete 
portion of the existing plant stack above elevation 666.5'. The original flow path utilized a 
14 inch line tapping off of the 20 inch torus vacuum breaker piping at Reactor Building 
elevation 565'. Two 14 inch pneumatically operated PCIVs (2- FCV-064-0221 and 
2-FCV-064-0222) are located within the section of HWWV piping inside the Reactor Building. 
The existing HWWV penetrates the Reactor Building wall along column line U at a location 
approximately 6' east of column line R10. After exiting the Reactor Building, the current pipe 
enters a valve pit where 2-SHV-064-0737 is located and then exits the valve pit tying into a 
common header for all three Units which routes to the existing plant stack. The existing HWWV 
in its original configuration is not adequate for meeting the newest regulatory guidance due to 
new requirements for Unit separation, effluent release point, the need to address flammable 
gasses, and requirements to function during a severe accident when core damage has 
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occurred. To meet the latest regulatory requirements a new vent path will be established 
specifically for each unit, however, DCN 71390 only addresses Unit 2. Portions of the Unit 2 
HWWV interior to the Reactor Building are adequate for reuse. 

The existing HWWV piping will be rerouted underground, in a valve pit, just south of Reactor 
Building column line U. Following permanent removal of 2-SHV-064-0737, new HCVS piping 
will elbow up at the flange location previously upstream of 2-SHV-064-0737 traveling vertically 
up the exterior wall of the Reactor Building. The piping will continue up the wall of the Reactor 
Building until it reaches the approximate elevation of 665', where it will turn and penetrate the 
siding of the Reactor Building superstructure. Once inside the superstructure the piping will be 
routed vertically adjacent to an existing steel column until it penetrates the roof of the 
superstructure, ultimately terminating at the approximate elevation of 741'-6". The portion of 
piping previously downstream of 2-SHV-064-0737 (which ties to the common HWWV header) 
will be cut and capped as close as possible to the South wall of the valve pit penetration such 
that remaining HWWV common header piping will remain functional for Unit 3. 

Altering the existing HWWV piping configuration as described for implementation of HCVS 
changes the original release point from inside the 600' tall plant stack (at approximate elevation 
666.5') to a location above the Unit 2 Reactor Building at approximate elevation 741'-6". The 
change in release point not only impacts beyond design basis venting scenarios which utilize 
HCVS but also alters the release point for a design basis Loss of Coolant Accident (LOCA) as 
described in Section 14.6.3.5 of the UFSAR. As described in 14.6.3.5.e of the UFSAR, releases 
occur as a result of leakage past existing HWWV Primary Containment Isolation Valves (PCIVs) 
(2-FCV-064-0221 and 2-FCV-064-0222). By altering the original HWWV release point for 
HCVS to a location near the Unit 2 Reactor Building Exhaust Fans the UFSAR described design 
function of the Primary Containment System is adversely impacted. Specifically the Primary 
Containment System is required to limit leakage during and following a postulated LOCA to 
values which are substantially less than leakage rates that would result in offsite doses 
approaching 10 CFR 50.67 limits. This change has the potential to increase the consequences 
of a design basis LOCA. · 

Summary of Evaluation: 

After evaluation, the changes required to implement HCVS do not: 

• increase in the frequency of occurrence of an accident previously evaluated in the UFSAR, 

• increase in the likelihood of occurrence of a malfunction of an SSC important to safety 
previously evaluated in the UFSAR, 

• result in more than a minimal increase in the consequences of a malfunction of an SSC 
important to safety previously evaluated in the UFSAR, 

• create a possibility for an accident of a different type than any previously evaluated in the 
UFSAR, 

• create a possibility for a malfunction of an SSC important to safety with a different result 
than any previously evaluated in UFSAR, 
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• result in a design basis limit for a fission product barrier as described in the UFSAR being 
.exceeded or altered, · 

• result iri a departure from a method of evaluation described in the UFSAR used in 
establishing the design bases or in the safety analyses. 

Implementation of HCVS does increase the consequences of an accident previously evaluated 
in the UFSAR, however, when evaluated against the criteria established by Section 4.3.3 of 
NEI 96-07 the increase is not more than minimal. Based upon the results of this evaluation: 
Implement the activity per plant procedures without obtaining· a License Amendment. 

TV A-COLR-BF2C191 Revision 6 

A core operating limits report is generated each cycle as a result of updated safety analyses. 
Cycle specific reload licensing safety analyses results are summarized in Reference 13; the 
report is added to FSAR, Appendix N. Cycle specific operating limits for the core design are 
identified in the new COLR, per Reference 1. 

The new core is similar to the previous cycle: it is designed for approximately 24 months of 
calendar duration, at 105% OLTP (3458 MWt). The core is licensed for operation over the 
MELLLA flow range of 81 % to 105% (ICF) at rated power conditions. Lower flows, at reduced 
powers, are available along the MELLLA rod·line. Core flow above 105% rated flow is 
analytically allowed by following the constant pump speed line during coastdown from the 
100%P/105%F point. 

The Unit 2 Cycle 19 will consist of ATRIUM-10XM, 8 lead use ATRIUM-11, and legacy 
ATRIUM-10 fu~I assemblies. The ATRIUM-10 was generically evaluated per References 3 & 4, 
ATRIUM-10XM per Reference 6, and ATRIUM-11 per Reference 7. Fresh ATRIUM-10XM fuel 
will utilize BLEU material; however, ATRIUM-11 will only utilize CGU material. BLEU material 
was evaluated per References 3, 5, & 6. 

The core is licensed for RPTOOS, TBVOOS, FHOOS, PLUOOS, and Dual or Single 
Recirculation Loop operation, with appropriate thermal limits provided. Out-Of-Service options 
may be combined, as long as appropriate limit sets are implemented. FFTR and ICF may be 
used in any order for cycle extension. ICF and FHOOS are available at any point in the cycle. 

CPR limits are provided for NEOC, EOC, and FFTR/Coastdown exposure windows. NEOC 
limits may be used until a core average exposure of 30,910.3 MWd/MTU is reached. EOC limits 
may be used at any point in the cycle up to a maximum core average exposure of 
33,210.3 MWd/MTU. FFTR/Coastdown limits may be used at any point in the cycle up to a 
maximum core average exposure of 34,624.4 MWd/MTU. 

Pressurization transients use a minimum power for operability for the Power Load Unbalance 
(PLU) feature of the Digital EHC system. The PLU will generate a TCV fast closure for a load 
rejection at or above 40% generator power. Reload analyses assume PLU operation above 
50% core thermal power to conservatively account for efficiency loss when operating at low 
power conditions with FHOOS. 
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The OPRM system will be armed with cycle specific setpoints provided in Reference 13. 
Setpoints are based upon cycle specific DIVOM analyses. Backup stability protection regions 
have been provided for periods when the primary OPRM system is determined to be inoperable. 
The regions have been confirmed to be bounding for the cycle, or expanded as necessary. 

The Westinghouse CR82M-1 blade design will be used for any replacements. The blade type is 
currently in use at all three BFN units. The NA-300 LPRM design will be used for any planned 
replacements. The LPRM type is currently in use at all three BFN units. 

Summary of Evaluation: 

The core design uses ATRIUM-10XM, 8 lead use ATRIUM-11, and legacy ATRIUM-10 fuel. 
This is the first reload of ATRIUM-10XM and ATRIUM-11 LUAs for Unit 2. ATRIUM-10XM and 
legacy ATRIUM-10 fuel will utilize BLEU material. BLEU material is currently used in 
Units 1, 2, & 3. ATRIUM-11 lead use assemblies will. utilize CGU only. Control Blade 
replacements use the previously approved Westinghouse CR82M-1 design. LPRM 
replacements will be made using the previously approved NA-300 design. All potential changes 
to the core and core components used in this reload have been evaluated and approved for 
use. 

Cycle specific reload evaluations have been performed as required to establish the cycle 
specific core operating limits supplied in the COLR. Operation of the core within required limits 
will ensure the fuel performs without fuel failures expected for normal operation and releases 
within 1 O CFR 20 guidelines for AOTs, and within 10 CFR 50.67 guidelines for DBAs. All reload 
analyses were determined to have been performed in accordance with approved 
methodologies. The use of ATRIUM-11 LUAs requires meeting the Technical Specification 
limits of section 4.2.1. Lead use assemblies are allowed in limited number and in non-limiting 
locations. The use of eight ATRIUM-11 LUAs is approximately 1% of the total core load which 
meets the intent of limited number of assemblies. The U2C19 core design shows that all of the 
ATRIUM-11 LUAs are loaded into non limiting locations. Based upon the results of this 
evaluation: Implement the activity per plant procedures without obtaining a License 
Amendment. 

TVA-COLR-BF3C18, -Revision 1 (BFE-4020. Revision Ol 
A core operating limits report is generated each cycle as a result of updated safety analyses. 
Cycle specific reload licensing safety analyses results are summarized in Reference 11; the 
report is added to FSAR, Appendix N. Cycle specific operating limits for the core design are 
identified in the new COLR, per Reference 1. 

The new core is similar to the previous cycle: it is designed for approximately 24 months of. 
calendar duration, at 105% OLTP (3458 MWt). The core is licensed for operation over the 
MELLLA flow range of 81 % to 105% (ICF) at rated power conditions. Lower flows, at reduced 
powers, are available along the MELLLA rod line. Core flow above 105% rated flow is 
analytically allowed by following the constant pump speed line during coastdown from the 
100%P/105%F point. 
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The Unit 3 Cycle 18 will consist of ATRIUM-10XM and legacy ATRIUM-10 fuel assemblies. The 
ATRIUM-10 was generically evaluated per References 3 & 4, ATRIUM-10XM per Reference 6. 
Fresh ATRIUM-10XM fuel will utilize BLEU material. BLEU material was evaluated per· 
References 3, 5, & 6. 

The core is licensed for RPTOOS, TBVOOS, FHOOS, PLUOOS, and Dual or Single 
Recirculation Loop operation, with appropriate thermal limits provided in Reference 1. Out-Of­
Service options may be combined, as long as appropriate limit sets are implemented. FFTR 
and ICF may be used in any order for cycle extension. ICF and FHOOS are available at any 
point in the cycle. 

CPR limits are provided to the NEOC exposure window. NEOC limits may be used until a core 
average exposure of 28,825.7 MWd/MTU is reached. (Limits in the subject COLR are only valid 
for cycle operation to NEOC. A future revision to the COLR will be necessary to take advantage 
of the full energy capability of the core design). 

Pressurization transients use a minimum power for operability for the Power Load Unbalance 
(PLU) feature of the Digital EHC system. The PLU will generate a TCV fast closure for a load 
rejection at or above 40% generator power. Reload analyses assume PLU operation above 
50% core thermal power to conservatively account for efficiency loss when operating at low 
power conditions with FHOOS. 

The OPRM system will be armed with cycle specific setpoints provided in Reference 11. 
Setpoints are based upon cycle specific DIVOM analyses. Backup stability protection regions 
have been provided for periods when the primary OPRM system is determined to be inoperable. 
The regions have been confirmed to be bounding for the cycle, or expanded as necessary. 

Control Blade replacements, if any, use the previously approved Westinghouse CR82M-1 and 
GEH Ultra designs. This is the first application of the new GEH Ultra blade types under the 
latest procurement contract. The NA-300 LPRM design will be used for any planned 
replacements. The LPRM type is currently in use at all three BFN units. 

Summary of Evaluation: 

The core design uses ATRIUM-10XM and legacy ATRIUM-10 fuel. This is the first reload of 
ATRIUM-10XM for Unit 3. ATRIUM-10XM and legacy ATRIUM-10 fuel will utilize BLEU 
material. BLEU material is currently used in Units 1, 2, & 3. Control Blade replacements use 
the previously approved Westinghouse CR82M-1 and GEH Ultra designs. LPRM replacements 
will be made using the previously approved NA-300 design. All potential changes to the core 
and core components used in this reload have been evaluated and approved for use. 

Cycle specific reload evaluations have been performed as required to establish the cycle 
specific core operating limits supplied in the COLR. Operation of the core within required limits 
will ensure the fuel performs without fuel failures expected for normal operation and releases 
within 10 CFR 20 guidelines for AOTs, and within 1 O CFR 50.67 guidelines for DBAs. All reload 
analyses were determined to have been performed in accordance with approved 
methodologies. Based upon the results of this evaluation: Implement the activity per plant 
procedures without obtaining a License Amendment. 
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TVA-COLR-BF1C12, Revision 0 

A core operating limits report is generated each cycle as a result of updated safety 
analyses. Cycle specific reload licensing safety analyses results are summarized in 
Reference 11; the report is added to FSAR, Appendix N. Cycle specific operating limits for 
the core design are identified in the new COLR, per Reference 1. 

The new core is similar to the previous cycle: it is designed for approximately 24 months of 
calendar duration, at 105% OL TP (3458 MWt). The core is licensed for operation over the 
MELLLA flow range of 81% to 105% (ICF) at rated power conditions. Lower flows, at 
reduced powers, are available along the MELLLA rod line. Core flow above 105% rated 
flow is analytically allowed by following the constant pump speed line during coastdown 
from the 1OOo/oP/105%F point. 

The Unit 1 Cycle 12 will consist of ATRIUM-10XM and legacy ATRIUM-10 fuel assemblies. 
The ATRIUM-10 was generically evaluated per References 3 & 4, ATRIUM-10XM per 
Reference 6. Fresh ATRIUM-10XM fuel will utilize mix of BLEU & CGU material. BLEU 
material was evaluated per References 3, 5, & 6. 

The core is licensed for RPTOOS, TBVOOS, FHOOS, PLUOOS, and Dual or Single 
Recirculation Loop operation, with appropriate thermal limits provided in Reference 1. 
Out-Of-Service options may be combined, as long as appropriate limit sets are implemented. 
FFTR and ICF may be used in any order for cycle extension. ICF and FHOOS are available at 
any point in the cycle. 

CPR limits are provided for NEOC, EOC, and FFTR/Coastdown exposure windows. 
NEOC limits may be used until a core average exposure of 29,949.1 MWd/MTU is reached. 
EOC limits may be used at any point in the cycle up to a maximum core average exposure of 
33,699.9 MWd/MTU. FFTR/Coastdown limits may be used at any point in the cycle up to a 
maximum core average exposure of 35,231.8 MWd/MTU. 

Pressurization transients use a minimum power for operability for the Power Load Unbalance 
(PLU) feature of the Digital EHC system. The PLU will generate a TCV fast closure for a load 
rejection at or above 40% generator power. Reload analyses assume PLU operation above 
50% core thermal power to conservatively account for efficiency loss when operating at low 
power conditions with FHOOS. 

The OPRM system will be armed with cycle specific setpoints provided in Reference 11. 
Setpoints are based upon cycle specific DIVOM analyses. Backup stability protection regions 
have been provided for periods when the primary OPRM system is determined to be inoperable. 
The regions have been confirmed to be bounding for the cycle, or expanded as necessary. 

Control Blade replacements, if any, use the previously approved Westinghouse CR82M-1 and 
GEH Ultra designs. This is the first application of the new GEH Ultra blade types, for Unit 1, 
under the latest procurement contract. The NA-300 LPRM design will be used for any planned. 
replacements. The LPRM type is currently in use at all three BFN units. 
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The core design uses ATRIUM-10XM and legacy ATRIUM-10 fuel. This is the first reload of 
ATRIUM-10XM for Unit 1. ATRIUM-10XM and legacy ATRIUM-10 fuel will utilize a mix of BLEU 
& CGU material. BLEU material is currently used in Units 1, 2, & 3. Control Blade replacements 
use the previously approved Westinghouse CR82M-1 and GEH Ultra designs. LPRM 
replacements will be made using the previously approved NA-300 design. All potential changes 
to the core and core components used in this reload have been evaluated and approved for use. 

Cycle specific reload evaluations have been performed as required to establish the cycle 
specific core operating limits supplied in the COLR. Operation of the core within required limits 
will ensure the fuel performs without fuel failures expected for normal operation and releases 
within 10 CFR 20 guidelines for AOTs, and within 10 CFR 50.67 guidelines for DBAs. All reload 
analyses were determined to have been performed in accordance with approved 
methodologies .. Based upon the results of this evaluation: Implement the activity per plant 
procedures without obtaining a License Amendment. 

TV A-COLR-BF2C201 Revision 0 

A core operating limits report is generated each cycle as a result of updated safety analyses. 
Cycle specific reload licensing safety analyses results are summarized in Reference 14; the 
report is added to FSAR, Appendix N. Cycle specific operating limits for the core design are 
identified in the new COLR, per Reference 1. 

The new core is similar to the previous cycle: it is designed for approximately 24 months of 
calendar duration, at 105% OL TP (3458 MWt). The core is licensed for operation over the 
MELLLA flow range of 81 % to 105% (ICF) at rated power conditions. Lower flows, at reduced 
powers, are available along the MELLLA rod line. Core flow above 105% rated flow is 
analytically allowed by following the constant pump speed line during coastdown from the 
100%P/105%F point. 

The Unit 2 Cycle 20 will consist of ATRIUM-10XM, lead use ATRIUM-11, and legacy 
ATRIUM-10 fuel assemblies. The ATRIUM-10 was generically evaluated per References 3 & 4, 
ATRIUM-10XM per Reference 6, and ATRIUM-11 per Reference 7. Fresh ATRIUM-10XM fuel 
will utilize BLEU & CGU material; legacy ATRIUM-10 fuel is BLEU; ATRIUM-11 only utilizes 
CGU material. BLEU material was evaluated per References 3, 5, & 6. 

The core is licensed for RPTOOS, TBVOOS, FHOOS, PLUOOS, and Dual or Single 
Recirculation Loop operation, with appropriate thermal limits provided in Reference 1. 
Out-Of-Service options may be combined, as long as appropriate limit sets are implemented. 
FFTR and ICF may be used in any order for cycle extension. ICF and FHOOS are available at 
any point in the cycle. 

CPR limits are provided for NEOC, EOC, and FFTR/Coastdown exposure windows. 
NEOC limits may be used until a core average exposure of 31,004.5 MWd/MTU is reached. 
EOC limits may be used at any point in the cycle up to a maximum core average exposure of 
34,274.5 MWd/MTU. FFTR/Coastdown limits may be used at any point in the cycle up to a 

E37 of E40 

------------ -1 



ENCLOSURE 1 

Tennessee Valley Authority 
Browns Ferry Nuclear Plant 

Units 1, 2, and 3 

10 CFR 50.59(d}(2} Summary Report 

maximum core average exposure of 35,793.3 MWd/MTU. 

Pressurization transients use a minimum power for operability for the Power Load Unbalance 
(PLU) feature of the Digital EHC system. The PLU will generate a TCV fast closure for a load 
rejection at or above 40% generator power. Reload analyses assume PLU operation above 
50% core thermal power to conservatively account for efficiency loss when operating at low 
power conditions with FHOOS. 

The OPRM system will be armed with cycle specific setpoints provided in Reference 14. 
Setpoints are based upon cycle specific DIVOM analyses. Backup stability protection regions 
have been provided for periods when the primary OPRM system is determined to be inoperable. 
The regions have been confirmed to be bounding for the cycle, or expanded as necessary. 

The GE ULTRA HD and ULTRA MD blade designs will be used for any replacements; CR82M-1 
is also acceptable. The blade types are currently in use at all three BFN units. The NA-300 
LPRM design will be used for any planned replacements. The LPRM type is currently in use at 
all three BFN units. 

Summary of Evaluation: 

The core design uses ATRIUM-10XM, ATRIUM-11 LUAs, and legacy ATRIUM-10 fuel. This is the 
second reload of ATRIUM-10XM for Unit 2. Legacy ATRIUM-10 and ATRIUM-10XM fuel utilizes 
BLEU material. Fresh ATRIUM-10XM bundles will be a mix of BLEU and CGU; ATRIUM-11 lead 
use assemblies utilize CGU only. Control Blade replacements use the previously approved GE 
ULTRA HD/MD or Westinghouse CR82M-1 designs. LPRM replacements will be made using the 
previously approved NA-300 design. All potential changes to the core and core components used 
in this reload have been evaluated and approved for use. 

Cycle specific reload evaluations have been performed as required to establish the cycle 
specific core operating limits supplied in the COLR. Operation of the core within required limits 
will ensure the fuel performs without fuel failures expected for normal operation and releases 
within 10 CFR 20 guidelines for AOTs, and within 10 CFR 50.67 guidelines for DBAs. All reload 
analyses were determined to have been performed in accordance with approved 
methodologies. The use of ATRIUM-11 LUAs requires meeting the Technical Specification 
limits of section 4.2.1. Lead use assemblies are allowed in limited number and in non-limiting 
locations. The use of six A TRI UM-11 LU As is less than 1 % of the total core load meeting the 
intent of limited number of assemblies. The U2C20 core design shows ATRIUM-11 LUAs are 
loaded into non limiting locations. Based upon the results of this evaluation: Implement the 
activity per plant procedures without obtaining a License Amendment. 

TVA-COLR-BF3C17, Revision 2 {BFE-3731, Revision 1) 

A core operating limits report (COLR) is generated each cycle as a result of updated safety 
analyses. In response to PER 833515, cycle specific safety evaluations have been 
performed for the SLO pump seizure event. The Screening Review (SR) / Safety 
Evaluation (SE) address revisions to the Browns Ferry Unit 2 and Unit 3 COLRs. 
Cycle specific reload licensing safety analyses results are summarized in Reference 3 & 6; 
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the reports are added to FSAR, Appendix N. Cycle specific operating limits are provided in 
the new COLRs, per References 1 & 4. · 

One of the anticipated operational occurrences for BFN is the seizure of a recirculation pump. 
The pump seizure event is evaluated in the UFSAR for two loop operation, where it is shown to 
be a benign event that does not set core operating limits; therefore it is not evaluated on a cycle 
specific basis. · 

The reload safety analyses have been revised to incorporate the recirculation pump seizure 
event in combination with one recirculation pump out ·of service (RCPOOS). All other safety 
analyses remain unchanged. The nature of the change is such that there are no differences in 
implementation between BFN Unit 2 and BFN Unit 3; as such, both Units will be addressed 
together. Unless otherwise noted, the following discussion applies to both Unit 2 and Unit 3. 

The Unit 3 Cycle 17 COLR is being revised to incorporate a power coastdown cycle 
exposure extension. The extension has been assessed by the fuel vendor and is 
discussed per Reference 31. 

Summary of Evaluation: 

The pump seizure event analyzed here assumes the reactor is operating with one recirculation 
pump inactive and an instantaneous seizure of the pump motor shaft of the active recirculation 
pump occurs. Analyses assumptions were constructed to achieve a balance between operating 
flexibility and margin to thermal limits. Maximum core power and flow are restricted to 50% of 
rated conditions and active recirculation drive flow is assumed to bes 17.73 Mlb/hr: 

Two loop operation transient results remain applicable. SLO MCRP operating limits are a 
combination of SLO pump seizure analysis results and a SLO MCPR adjustment adder applied 
to the corresponding two-loop operating limits. 

SLO LHGR and SLO MAPLHGR operating limits remain unaffected by the SLO pump seizure 
event. 

Cycle specific safety evaluations have been performed to revise the SLO operating limits 
supplied in the COLR to include SLO pump seizure. Operation of the core within required limits 
will ensure the fuel performs without fuel failures expected for normal operation and releases 
within 1 O CFR 20 guidelines for AOTs, and within 1 O CFR 50.67 guidelines for DBAs. 
All analyses and computer code updates were determined to have been performed in 
accordance with previously approved methodology. 

The fuel vendor has assessed the continuing applicability of Reference 6 for an increased 
CAVEX limit of 33,000 MWd/MTU; documenting the disposition per Reference 31. The value of 
32,724.6 MWd/MTU occurs under power coastdown conditions. The small increase to 
maximum CAVEX occurs during a time when core reactivity is decreasing. The decreased 
reactivity limits the magnitude of peak power during transients and accidents. In general, this 
situation means margins to thermal limits are increasing as CA VEX increases. Based upon the 
results of this evaluation: Implement the activity per plant procedures without obtaining a 
License Amendment. 

E39 of E40 



ENCLOSURE 1 

Tennessee Valley Authority 
Browns Ferry Nuclear Plant 

Units 1, 2, and 3 

10 CFR 50.59(d)(2) Summary Report 

BFE-4076-RO UFSAR Update, Revision 0 

The proposed activity is to decrease the assumed number of missing Boral plates in the normal 
storage condition from four (4) plates per rack to zero (0). In the accident condition the number 
of assumed missing Boral plates is changed from four (4) to one (1). The change is based on 
actual testing and manufacturing documentation showing there is a 95% probability at 95% 
confidence that all plates are present in the spent fuel storage pool. 

Summary of Evaluation 

The altered assumption was implemented in 2003 based on the TS 421 LAR approval. 
The Framatome ANP criticality analyses show the assumptions meet the 10 CFR 50.68, and 
Technical Specification requirements. Based upon the results of this evaluation: Implement the 
activity per plant procedures without obtaining a License Amendment. 
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Unit 1 Technical Specifications Bases Changes 
Bases Page No. Amendment I Revision No. Effective Date 
B 2.0-3 Revision 104 10-20-2016 
B 2.0-4 Revision 097 02-05-2016 
B 2.0-4 Revision 104 10-20-2016 
B 2.0-5 Revision 104 10-20-2016 
B 2.0-7 Revision 097 02-05-2016 
B 2.0-7 Revision 104 10-20-2016 
B 3.0-4 Revision 093 10-23-2015 
B 3.1-31 Revision 094 11-06-2015 
B 3.2-1 Revision 104 10-20-2016 
B 3.2-2 Revision 104 10-20-2016 
B 3.2-3 Revision 104 10-20-2016 
B 3.2-3a Revision 104 10-20-2016 
B 3.2-4 Revision 104 10-20-2016 
B 3.2-5 Revision 104 10-20-2016 
B 3.2-5a Revision 104 10-20-2016 
B 3.2-7 Revision 104 10-20-2016 
B 3.2-10 Revision 104 10-20-2016 
B 3.2-10a Revision 104 10-20-2016 
B 3.3-103 Revision 096 03-03-2016 
83.3-118 Revision 107 05-02-2017 
B 3.3-196 Revision 097 02-05-2016 
B 3.3-206 Revision 098 02-05-2016 
B 3.6-20 Revision 105 09-01-2016 
B 3.6-36 Revision 104 10-25-2016 
B 3.7-3 Revision 102 09-01-2016 
B 3.7-32 Revision 103 10-15-2016 
B 3.7-36 Revision 103 10-15-2016 
B 3.8-2 Revision 100 06-09-2016 
B 3.8-7 Revision 100 06-09-2016 
B 3.8-25 Revision 101 08-18-2016 
B 3.8-26 Revision 101 08-18-2016 
B 3.8-49 Revision 095 01-21-2016 
B 3.8-52 Revision 095 01-21-2016 
B 3.8-53 Revision 095 01-21-2016 
B 3.8-54 Revision 095 01-21-2016 
B 3.8-54a Revision 095 01-21-2016 
B 3.8-55 Revision 095 01-21-2016 
B 3.8-56 Revision 095 01-21-2016 
B 3.8-56a Revision 095 01-21-2016 
B 3.8-56b Revision 095 01-21-2016 
B 3.8-56c Revision 095 01-21-2016 
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B 2.0-4 Revision 097 
B 2.0-7 Revision 097 
B 3.0-4 Revision 093 
B 3.2-2 Revision 106 
B 3.2-3 Revision 106 
B 3.2-3a Revision 106 
B 3.2-3b Deleted by Revision 106 
B 3.2-5 Revision 106 
B 3.2-5a Revision 106 
B 3.2-6 Revision 106 
B 3.2-7 Revision 106 
B 3.2-8 Revision 106 
B 3.2-11 Revision 106 
B 3.2-13a Revision 106 
B 3.3-106 Revision 096 
B 3.3-121 Revision 107 
B 3.3-199 Revision 097 
B 3.3-209 Revision 098 
B 3.4-55 Revision 092 
B 3.4-55a Revision 092 
B 3.4-56 Revision 092 
B 3.4-63 Revision 092 
B 3.4-66a Revision 092 
B 3.6-20 Revision 105 
B 3.6-36 Revision 105 
B 3.7-3 Revision 102 
B 3.7-32 Revision 103 
B 3.7-36 Revision 103 
B 3.8-2 Revision 100 
B 3.8-7 Revision 100 
B 3.8-25 Revision 101 
B 3.8-26 Revision 101 
B 3.8-49 Revision 095 
B 3.8-52 Revision 095 
B 3.8-53 Revision 095 
B 3.8-54 Revision 095 
B 3.8-54a Revision 095 
B 3.8-55 Revision 095 
B 3.8-56 Revision 095 
B 3.8-56a Revision 095 
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05-02-2017 
02-05-2016 
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09-01-2016 
09-01-2016 
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Revision 100 
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Revision 095 
Revision 095 
Revision 095 
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Revision 095 
Revision 095 
Revision 095 
Revision 095 
Revision 095 

Effective Date 
02-05-2016 
02-05-2016 
02-05-2016 
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10-27-2016 
10-27-2016 
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10-27-2016 
10-27-2016 
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B 3.3-30 Revision 45 02-27-2007 
B 3.3-31 Revision 40 10-26-2006 
B 3.3-32 Revision 45 02-27-2007 
B 3.3-32a Revision 40 10-26-2006 
B 3.3-33 Revision 45 02-27-2007 
B 3.3-34 Revision 45 02-27-2007 
B 3.3-34a Revision 45 02-27-2007 
B 3.3-35 0 Initial 
B 3.3-36 Revision 40 10-26-2006 
B 3.3-37 Revision 40 10-26-2006 
B 3.3-38 Revision 52 05-11-2007 
B 3.3-39 Revision 40 10-26-2006 
B 3.3-40 Revision 43 01-17-2007 
B 3.3-41 Revision 45 02-27-2007 
B 3.3-42 Revision 45 02-27-2007 
B 3.3-43 Revision 43 01-17-2007 
B 3.3-43a Revision 45 02-27-2007 
B 3.3-44 Revision 45 02-27-2007 
B 3.3-44a Revision 45 02-27-2007 
B 3.3-45 0 Initial 

(continued) 

BFN-UNIT 1 EPL-5 Revision 108 
October 27, 2017 



EFFECTIVE PAGE LISTING 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Page No. Amendment I Revision No. Effective Date 

B 3.3-46 Revision 40 10-26-2006 
B 3.3-47 0 Initial 
B 3.3-48 0 Initial 
B 3.3-49 0 Initial 
B 3.3-50 0 Initial 
B 3.3-51 0 Initial 
B 3.3-52 0 Initial 
B 3.3-53 0 Initial 
B 3.3-54 0 Initial 
B 3.3-55 0 Initial 
B 3.3-56 0 Initial 
B 3.3-57 Revision 40 10-26-2006 
B 3.3-58 Revision 40 10-26-2006 
B 3.3-59 Revision 68 10-18-2012 
B 3.3-60 Revision 40 10-26-2006 
B 3.3-61 Revision 68 10-18-2012 
B 3.3-62 0 Initial 
B 3.3-63 0 Initial 
B 3.3-64 0 Initial 
B 3.3-65 0 Initial 
B 3.3-66 0 Initial 
B 3.3-67 Revision 40 10-26-2006 
B 3.3-68 Revision 43 01-17-2007 
B 3.3-69 Revision 43 01-17-2007 
B 3.3-70 Revision 43 01-17-2007 
B 3.3-70a Revision 43 01-17-2007 
B 3.3-71 Revision 68 10-18-2012 
B 3.3-71 a Revision 68 10-18-2012 
B 3.3-72 0 Initial 
B 3.3-73 0 Initial 
B 3.3-74 0 Initial 
B 3.3-75 0 Initial 
B 3.3-76 0 Initial 
B 3.3-77 0 Initial 
B 3.3-78 0 Initial 
B 3.3-79 Revision 43 01-17-2007 
B 3.3-80 Revision 43 01-17-2007 
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B 3.3-81 0 
B 3.3-82 0 
B 3.3-83 0 
B 3.3-84 0 
B 3.3-85 0 
B 3.3-86 Revision 53 
B 3.3-87 Revision 32 
B 3.3-88 0 
B 3.3-89 Amendment 249 
B 3.3-90 0 
B 3.3-91 Revision 32 
B 3.3-92 Revision 32 
B 3.3-93 0 
B 3.3-94 Revision 43 
B 3.3-95 0 
B 3.3-96 0 
B 3.3-97 0 
B 3.3-98 Revision 4 
B 3.3-99 Amendment 249 
B 3.3-100 Revision 43 
B 3.3-101 Revision 43 
B 3.3-102 Revision 82 
B 3.3-103 Revision 96 
B 3.3-104 Revision 54 
B 3.3-104a Revision 82 
B 3.3-105 Revision 68 
B 3.3-106 Revision 68 
B 3.3-107 0 
B 3.3-108 Revision 68 
B 3.3-109 Revision 68 
B3.3-110 Revision 68 
B3.3-111 0 
B3.3-112 Revision 68 
B 3.3-113 Revision 68 
B 3.3-114 0 
B 3.3-115 Revision 43 

BFN-UNIT 1 EPL-7 

Initial 
Initial 
Initial 
Initial 
Initial 

05-18-2007 
04-06-2005 

Initial 
12-01-2003 

Initial 
04-06-2005 
04-06-2005 

Initial 
01-17-2007 

Initial 
Initial 
Initial 

04-09-1999 
12-01-2003 
01-17-2007 
01-17-2007 
10-10-2013 
03-03-2016 
05-19-2007 
10-10-2013 
10-18-2012 
10-18-2012 

Initial 
10-18-2012 
10-18-2012 
10-18-2012 

Initial 
10-18-2012 
10-18-2012 

Initial 
01-17-2007 
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83.3-116 
B 3.3-117 
83.3-118 
B 3.3-119 
B 3.3-120 
83.3-121 
B 3.3-122 
B 3.3-123 
B 3.3-124 
B 3.3-125 
B 3.3-126 
B 3.3-127 
B 3.3-128 
B 3.3-129 
B 3.3-130 
B 3.3-131 
B 3.3-132 
B 3.3-133 
B 3.3-134 
B 3.3-135 
B 3.3-136 
B 3.3-137 
B 3.3-138 
B 3.3-139 
B 3.3-140 
B 3.3-141 
B 3.3-141a 
B 3.3-141b 
B 3.3-141c 
B 3.3-142 
B 3.3-143 
B 3.3,.144 
B 3.3-145 
B 3.3-145a 
B 3.3-145b 
B 3.3-146 
B 3.3-146a 
B 3.3-147 

BFN-UNIT 1 

Revision 53 
0 

Revision 107 
0 
0 
0 
0 
0 
0 
0 

Revision 43 
Revision 43 

0 
0 
0 
0 
0 
0 
0 
0 

Revision 41 
Revision 41 

0 
Revision 41 
Revision 41 
Revision 41 
Revision 41 
Revision 41 
Revision 41 

0 
Revision 47 
Revision 47 
Revision 85 
Revision 65 
Revision 47 
Revision 41 
Revision 41 

0 

EPL-8 

05-18-2007 
Initial 

05-02-2017 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

01-17-2007 
01-17-2007 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

11-09-2006 
11-09-2006 

Initial 
11-09-2006 
11-09-2006 
11-09-2006 
11-09-2006 
11-09-2006 
11-09-2006 

Initial 
03-22-2007 
03-22-2007 
09-30-2014 
05-29-2012 
03-22-2007 
11-09-2006 
11-09-2006 

Initial 
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B 3.3-148 Revision 41 11-09-2006 
B 3.3-148a Revision 41 11-09-2006 
B 3.3-149 Revision 41 11-09-2006 
B 3.3-149a Revision 41 11-09-2006 
B 3.3-150 0 Initial 
B 3.3-151 0 Initial 
B 3.3-152 0 Initial 
B 3.3-153 0 Initial 
83.3-154 Revision 41 11-09-2006 
B 3.3-154a Revision 41 11-09-2006 
B 3.3-155 Revision 41 11-09-2006 
B 3.3-155a Revision 41 11-09-2006 
B 3.3-156 0 Initial 
B 3.3-156a Revision 41 11-09-2006 
B 3.3-157 0 Initial 
B 3.3-158 0 Initial 
B 3.3-159 0 Initial 
B 3.3-160 0 Initial 
83.3-161 0 Initial 
B 3.3-162 0 Initial 
83.3-163 0 Initial 
83.3-164 0 Initial 
B 3.3-165 0 Initial 
B 3.3-166 0 ·initial 
B 3.3-167 0 Initial 
B 3.3-168 0 Initial 
B 3.3-169 0 Initial 
B 3.3-170 0 Initial 
B 3.3-171 0 Initial 
B 3.3-172 Revision 13 04-11-2001 
B 3.3-173 Revision 13 04-11-2001 
B 3.3-174 Revision 65 05-29-2012 
B 3.3-175 0 Initial 
B 3.3-176 0 Initial 
B 3.3-177 0 Initial 
B 3.3-178 Revision 41 11-09-2006 
B 3.3-179 Revision 41 11-09-2006 
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B 3.3-179a Revision 41 11-09-2006 
B 3.3-180 0 Initial 
B 3.3-181 0 Initial 
B 3.3-182 0 Initial 
B 3.3-183 0 Initial 
B 3.3-184 0 Initial 
B 3.3-185 Revision 43 ' 01-17-2007 
B 3.3-186 Revision 43 01-17-2007 
B 3.3-187 0 Initial 
B 3.3-188 0 Initial 
B 3.3-189 0 Initial 
B 3.3-190 0 Initial 
B 3.3-191 0 Initial 
B 3.3-192 0 Initial 
B 3.3-193 0 Initial 
B 3.3-194 0 Initial 
B 3.3-195 Revision 29 01-25-2005 
B 3.3-196 Revision 97 02-05-2016 
B 3.3-196a Revision 41 11-09-2006 
B 3.3-197 Revision 29 01-25-2005 
B 3.3-198 0 Initial 
B 3.3-199 Revision 29 01-25-2005 
B 3.3-200 Revision 29 01-25-2005 
B 3.3-201 0 Initial 
B 3.3-202 ·O Initial 
B 3.3-203 0 Initial 
B 3.3-204 0 Initial 
B 3.3-205 0 Initial 
B 3.3-206 Revision 98 02-05-2016 
B 3.3-207 0 Initial 
B 3.3-208 0 Initial 
B 3.3-209 0 Initial 
B 3.3-210 Revision 29 01-25-2005 
B 3.3-211 0 Initial 
B 3.3-212 0 Initial 
B 3.3-213 0 Initial 
B 3.3-214 0 Initial 
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B 3.3-215 0 Initial 
B 3.3-216 0 Initial 
B 3.3-217 0 Initial 
B 3.3-218 0 Initial 
B 3.3-219 0 Initial 
B 3.3-220 0 Initial 
B 3.3-221 Revision 43 01-17-2007 
B 3.3-222 0 Initial 
B 3.3-223 Revision 35 02-14-2006 
B 3.3-224 0 Initial 
B 3.3-225 0 Initial 
B 3.3-226 0 Initial 
B 3.3-227 0 Initial 
B 3.3-228 Revision 35 02-14-2006 
B 3.3-229 Revision 35 02-14-2006 
B 3.'3-230 0 Initial 
B 3.3-231 0 Initial 
B 3.3-232 0 Initial 
B 3.3-233 0 Initial 
B 3.3-234 0 Initial 
B 3.3-235 Revision 43 01-17-2007 
B 3.3-236 Revision 43 01-17-2007 
B 3.3-237 Revision 35 02-14-2006 
B 3.3-238 Revision 35 02-14-2006 
B 3.3-239 0 Initial 
B 3.3-240 0 Initial 
B 3.3-241 0 Initial 
B 3.3-242 Revision 35 02-14-2006 
B 3.3-243 Revision 29 01-25-2005 
B 3.3-244 0 Initial 
B 3.3-245 0 Initial 
B 3.3-246 0 Initial 
B 3.3-247 Revision 27 07-14-2004 

'B 3.3-248 0 Initial 
B 3.3-249 0 Initial 
B 3.3-250 0 Initial 
B 3.3-251 Revision 43 01-17-2007 
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B 3.3-252 Revision 43 01-17-2007 
B 3.3-253 0 Initial 
B 3.3-254 0 Initial 
B 3.3-255 0 Initial 
B 3.3-256 0 lpitial 
B 3.3-257 0 Initial 
B 3.3-258 0 Initial 
B 3.3-259 0 Initial 
B 3.3-260 0 Initial 
B 3.3-261 0 Initial 
B 3.3-262 0 Initial 
B 3.3-263 Amendment 235 11-30-1998 
B 3.3-264 0 Initial 
B 3.3-265 0 Initial 
B 3.3-266 0 Initial 
B 3.3-267 0 Initial 
B 3.3-268 0 Initial 
B 3.3-269 0 Initial 
B 3.3-270 0 Initial 
B 3.3-271 0 Initial 
B 3.3-272 0 Initial 
B 3.3-273 0 Initial 
B 3.3-274 Revision 43 01-17-2007 
B 3.4-1 Revision 49 04-30-2007 
B 3.4-2 Revision 49 04-30-2007 
B 3.4-3 Revision 85 10-29-2014 
B 3.4-4 Revision 50 05-03-2007 
B 3.4-5 Revision 45 02-27-2007 
B 3.4-6 Revision 45 02-27-2007 
B 3.4-7 Revision 45 02-27-2007 
B 3.4-8 Revision 45 02-27-2007 
B 3.4-9 Revision 45 02-27-2007 
B 3.4-10 Revision 85 10-29-2014 
B 3.4-11 0 Initial 
B 3.4-12 0 Initial 
B 3.4-13 0 Initial 
B 3.4-14 Amendment 236 12-23-1998 
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B 3.4-15 0 Initial 
B 3.4-16 0 Initial 
B 3.4-17 0 Initial 
B 3.4-18 0 Initial 
B 3.4-19 0 Initial 
B 3.4-20 0 Initial 
B 3.4-21 0 Initial 
B 3.4-22 Revision 81 10-16-2013 
B 3.4-23 0 Initial 
B 3.4-24 0 Initial 
B 3.4-25 0 Initial 
B 3.4-26 0 Initial 
B 3.4-27 0 Initial 
B 3.4-28 0 Initial 
B 3.4-29 0 Initial 
B 3.4-30 0 Initial 
B 3.4-31 0 Initial 
B 3.4-32 0 Initial 
B 3.4-33 0 Initial 
B 3.4-34 Amendment 249 12-01-2003 
B 3.4-35 0 Initial 
B 3.4-36 Revision 43 01-17-2007 
B 3.4-37 Revision 29 01-25-2005 
B 3.4-38 Revision 29 01-25-2005 
B 3.4-39 Amendment 249 12-01-2003 
B 3.4-40 Revision 29 01-25-2005 
B 3.4-41 Revision 29 01-25-2005 
B 3.4-42 0 Initial 
B 3.4-43 0 Initial 
B 3.4-44 0 Initial 
B 3.4-45 Amendment 249 12-01-2003 
B 3.4-46 0 Initial 
B 3.4-47 0 Initial 
B 3.4-48 0 Initial 
B 3.4-49 0 Initial 
B 3.4-50 Revision 91 06-17-2015 
B 3.4-51 0 Initial 
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B 3.4-52 0 Initial 
B 3.4-53 Revision 91 06-17-2015 
B 3.4-54 0 Initial 
B 3.4-55 Amendment 287 02-02-2015 
B 3.4-55a Amendment 287 02-02-2015 
B 3.4-56 Revision 15 01-24-2002 
B 3.4-56a Revision 38 09-21-2006 
B 3.4-56b Revision 38 09-21-2006 
B 3.4-57 Revision 38 09-21-2006 
B 3.4-58 Revision 38 09-21-2006 
B 3.4-59 0 Initial 
B 3.4-60 0 Initial 
B 3'.4-61 0 Initial 
B 3.4-62 0 Initial 
B 3.4-63 Revision 38 09-21-2006 
B 3.4-64 0 Initial 
B 3.4-65 Revision 38 09-21-2006 
B 3.4-66 Revision 38 09-21-2006 
B 3.4-67 Revision 50 05-03-2007 
B 3.4-68 Revision 50 05-03-2007 
B 3.4-69 Revision 50 05-03-2007 
B 3.4-70 0 Initial 
B 3.5-1 0 Initial 
B 3.5-2 0 Initial 
B 3.5-3 Revision 65 05-29-2012 
B 3.5-4 Revision 47 03-22-2007 
B 3.5-5 Revision 80 10-04-2013 
B 3.5-6 0 Initial 
B 3.5-7 0 Initial 
B 3.5-8 Amendment 249 12-01-2003 
B 3.5-8a Amendment 249 12-01-2003 
B 3.5-9 0 Initial 
B 3.5-10 Amendment 240 03-12-2001 
B 3.5-11 Amendment 240 03-12-2001 
B 3.5-12 0 Initial 
B 3.5-13 0 Initial 
B 3.5-14 Revision 46 03-14-2007 
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B3.5-15 0 Initial 
B3.5-16 Revision 81 10-16-2013 
B 3.5-17 Revision 43 01-17-2007 
B 3.5-18 Revision 43 01-17-2007 
B 3.5-19 Revision 43 01-17-2007 
B 3.5-20 0 Initial 
B 3.5-21 Revision 43 01-17-2007 
B 3.5-22 0 Initial 
B 3.5-23 0 Initial 
B 3.5-24 Revision 46 03-14-2007 
B 3.5-25 0 Initial 
B 3.5-26 0 Initial 
B 3.5-27 0 Initial 
B 3.5-28 0 Initial 
B 3.5-29 0 Initial 
B 3.5-30 Revision 6 08-17-1999 
B 3.5-31 Revision 50 05-03-2007 
B 3.5-32 Amendment 249 12-01-2003 
B 3.5-32a Amendment 249 12-01-2003 
B 3.5-33 0 Initial 
B 3.5-34 0 Initial 
B 3.5-35 Revision 53 05-18-2007 
B 3.5-36 Revision 43 01-17-2007 
B 3.5-37 Revision 43 01-17-2007 
B 3.5-38 0 Initial 
B 3.6-1 0 Initial 
B 3.6-2 0 Initial 
B 3.6-3 Revision 49 04-30-2007 
B 3.6-4 0 Initial 
B 3.6-5 0 Initial 
B 3.6-6 Revision 43 01-17-2007 
B 3.6-7 0 Initial 
B 3.6-8 Revision 49 04-30-2007 
B 3.6-9 0 Initial 
B3.6-10 0 Initial 
B 3.6-11 0 Initial 
B 3.6-12 0 Initial 
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B 3.6-13 0 
B 3.6-14 0 
B 3.6-15 0 
B3.6-16 0 
B 3.6-17 0 
B 3.6-18 0 
B 3.6-19 0 
B 3.6-20 Revision 105 
B 3.6-21 Revision 3 
B 3.6-22 0 
B 3.6-23 0 
B 3.6-24 0 
B 3.6-25 0 
B 3.6-26 0 
B 3.6-27 0 
B 3.6-28 0 
B 3.6-29 0 
B 3.6-30 0 
B 3.6-31 0 
B 3.6-32 0 
B 3.6-33 Revision 29 
B 3.6-34 Revision 84 
B 3.6-34a Revision 40 
B 3.6-35 Revision 62 
B 3.6-36 Revision 105 
B 3.6-37 Revision 50 
B 3.6-38 0 
B 3.6-39 0 
B 3.6-40 0 
B 3.6-41 0 
B 3.6-42 0 
B 3.6-43 0 
B 3.6-44 0 
B 3.6-45 0 
B 3.6-46 0 
B 3.6-47 0 
B 3.6-48 Revision 43 

BFN-UNIT 1 EPL-16 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

09-01-2016 
03-19-1999 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

01-25-2005 
08-29-2014 
10-26-2006 
01-12-2012 
09-01-2016 
05-03-2007 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

01-17-2007 
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B 3.6-49 
B 3.6-50 
B 3.6-51 
B 3.6-52 
B 3.6-53 
B 3.6-54 
B 3.6-55 
B 3.6-56 
B 3.6-57 
B 3.6-58 
B 3.6-59 
B 3.6-60 
B 3.6-61 
B 3.6-62 
B 3.6-63 
B 3.6-64 
B 3.6-65 
B 3.6-66 
B 3.6-67 
B 3.6-68 
B 3.6-69 
B 3.6-70 
B 3.6-71 
B 3.6-72 
B 3.6-73 
B 3.6-74 
B 3.6-75 
B 3.6-76 
B 3.6-77 
B 3.6-78 
B 3.6-79 
B 3.6-80 
B 3.6-81 
B 3.6-82 
B 3.6-83 
B 3.6-84 
B 3.6-85 
B 3.6-86 

Amendment I Revision No. Effective Date 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

BFN-UNIT 1 

0 
0 
0 
0 
0 
0 
0 

Revision 43 
0 

Revision 85 
0 
0 
0 
0 

Revision 85 
0 
0 
0 
0 
0 
0 
0 

Amendment 241 
Amendment 241 

Revision 81 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Revision 3 
0 

EPL-17 

01-17-2007 
Initial 

09-30-2014 
Initial 
Initial 
Initial 
Initial 

09-30-2014 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

06-08-2001 
06-08-2001 
10-16-2013 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

· 03-19-1999 
Initial 
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Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

B 3.6-87 
B 3.6-88 
B 3.6-89 
B 3.6-90 
B 3.6-91 
B 3.6-92 
B 3.6-93 
B 3.6-94 
B 3.6-95 
B 3.6-96 
B 3.6-97 
B 3.6-98 
B 3.6-99 
B 3.6-100 
B 3.6-101 
B 3.6-102 
B 3.6-103 
83.6-104 
B 3.6-105 
B 3.6-106 
B 3.6-107 
B 3.6-108 
B 3.6-109 
B 3.6-110 
83.6-111 
83.6-112 
B 3.6-113 
B 3.6-114 
B 3.6-115 
B 3.6-116 
B 3.6-117 
B 3.6-118 
83.6-119 
B 3.6-120 
B 3.6-121 
B 3.7-1 
B 3.7-2 
B 3.7-3 

BFN-UNIT 1 

0 
0 
0 
0 
0 
0 

Revision 34 
Revision 34 

0 
0 
0 
0 
0 
0 
0 

Revision 29 
Revision 29 
Revision 29 
Revision 29 
Revision 29 
Revision 29 
Revision 29 
Revision 29 

0 
0 

Revision 29 
Revision 29 

0 
Revision 29 
Revision 29 

0 
Revision 29 
Revision 29 

108 
235 

Revision 73 
Revision 73 

Revision 102 

EPL-18 

09-07-2005 
09-07-2005 

Initial 
Initial 

- Initial 
Initial 
Initial 
Initial 
Initial 

01-25-2005 
01-25-2005 
01-25-2005 
01-25-2005 
01-25-2005 
01-25-2005 
01-25-2005 
01-25-2005 

Initial 
Initial 

01-25-2005 
01-25-2005 

Initial 
01-25-2005 
01-25-2005 

Initial 
01-25-2005 
01-25-2005 
10-27-2017 

11-30-98 
01-03-2013 
01-03-2013 
09-01-2016 
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B 3.7-4 
B 3.7-4a 
B 3.7-5 
B 3.7-5a 
B 3.7-5b 
B 3.7-6 
B 3.7-6a 
B 3.7-7 
B 3.7-8 
B 3.7-9 
B 3.7-10 
B 3.7-11 
B 3.7-12 
B 3.7-13 
B 3.7-14 
B 3.7-15 
B 3.7-16 
B 3.7-17 
B 3.7-18 
B 3.7-18a 
B 3.7-19 
B 3.7-19a 
B 3.7-20 
B 3.7-21 
B 3.7-21a 
B 3.7-22 
B 3.7-23 
B 3.7-24 
B 3.7-25 
B 3.7-25a 
B 3.7-25b 
B 3.7-26 
B 3.7-27 
B 3.7-28 
B 3.7-29 
B 3.7-30 
B 3.7-31 
B 3.7-32 

BFN-UNIT 1 

Revision 73 
Revision 73 
Revision 73 
Revision 73 
Revision 73 
Revision 73 
Revision 73 
Revision 73 
Revision 73 
Revision 73 

0 
0 
0 
0 

Revision 69 
0 

Revision 69 
Revision 67 
Revision 67 
Revision 90 
Revision 67 
Revision 67 
Revision 67 

Amendment 275 
Revision 67 
Revision 67 
Revision 67 

Revision 108 
Amendment 275 
Amendment 275 

Revision 67 
0 
0 
0 
0 
0 

Amendment 235 
Revision 103 

EPL-19 

01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 

Initial 
Initial 
Initial 
Initial 

10-05-2012 
Initial 

10-05-2012 
08-10-2012 
08-10-2012 
02-26-2015 
08-10-2012 
08-10-2012 
08-,10-2012 
10-16-2009 
08-10-2012 
08-10-2012 
08-10-2012 
10-27-2017 
10-16-2009 
10-16-2009 
08-10-2012 

Initial 
Initial 
Initial 
Initial 
Initial 

11-30-1998 
10-15-2016 
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8 3.7-33 
8 3.7-34 
8 3.7-35 
8 3.7-36 
8 3.7-37 
8 3.7-38 
8 3.7-39 
8 3.8-1 
8 3.8-2 
8 3.8-3 
B 3.8-3a 
8 3.8-4 
B 3.8-4a 
8 3.8-5 
8 3.8-5a 
8 3.8-6 
8 3.8-7 
8 3.8-8 
8 3.8-9 
8 3.8-10 
8 3.8-11 
8 3.8-12 
8 3.8-13 
8 3.8-14 
83.8-15 
B 3.8-15a 
8 3.8-16 
83.8-17 
8 3.8-18 
B 3.8-18a 
8 3.8-19 
8 3.8-20 
8 3.8-21 
8 3.8-22 
8 3.8-23 
8 3.8-24 
8 3.8-25 
8 3.8-26 

BFN-UNIT 1 

Revision 68 
Revision 68 
Revision 43 

Revision 103 
Revision 29 

0 
Revision 29 
Revision 52 

Revision 100 
Revision 42 
Revision 42 
Revision 47 
Revision 47 

Amendment 280 
Amendment 280 

Revision 52 
Revision 100 
Revision 52 
Revision 52 

0 
Amendment 249 

0 
0 

Amendment 280 
Amendment 280 
Amendment 280 
Amendment 280 
Amendment 280 
Amendment 280 
Amendment 280 

Revision 47 
0 
0 
0 
0 
0 

Revision 101 
Revision 101 

EPL-20 

10-18-2012 
10-18-2012 
01-17-2007 
10-15-2016 
01-25-2005 

Initial 
01-25-2005 
05-11-2007 
06-09-2016 
11-16-2006 
11-16-2006 
03-22-2007 
03-22-2007 
10-05-2011 
10-05-2011 
05-11-2007 
06-09-2016 
05-11-2007 
05-11-2007 

Initial 
12-01-2003 

Initial 
Initial 

10-05-2011 
10-05-2011 
10-05-2011 
10-05-2011 
10-05-2011 
10-05-2011 
10-05-2011 
03-22-2007 

Initial 
Initial 
Initial 
Initial 
Initial 

08-18-2016 
08-18-2016 
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B 3.8-27 
B 3.8-28 
B 3.8-29 
B 3.8-30 
B 3.8-31 
B 3.8-32 
B 3.8-33 
B 3.8-34 
B 3.8-35 
B 3.8-36 
B 3.8-37 
B 3.8-38 
B 3.8-39 
B 3.8-40 
B 3.8-41 
B 3.8-42 
B 3.8-43 . 
B 3.8-44 
B 3.8-45 
B 3.8-46 
B 3.8-47 
B 3.8-48 
B 3.8-49 
B 3.8-50 
B 3.8-51 
B 3.8-52 
B 3.8-53 
B 3.8-54 
B 3.8-54a 
B 3.8-55 
B 3.8-56 
B 3.8-56a 
B 3.8-56b 
B 3.8-56c 
B 3.8-57 
B 3.8-58 
B 3.8-59 
B 3.8-60 
B 3.8-61 

BFN-UNIT 1 

Revision 28 
Revision 28 

0 
0 
0 
0 

Amendment 235 
Amendment 235 
Amendment 235 

Revision 42 
Revision 42 

0 
0 
0 

Revision 52 
Revision 52 
Revision 52 
Revision 52 

0 
0 
0 
0 

Revision 95 
0 
0 

Revision 95 
Revision 95 
Revision 95 
Revision 95 
Revision 95 
Revision 95 
Revision 95 
Revision 95 
Revision 95 

0 
0 
0 
0 
0 

EPL-21 

08-26-2004 
08-26-2004 

Initial 
Initial 
Initial 
Initial 

11-30-1998 
11-30-1998 
11-30-1998 
11-16-2006 
11-16-2006 

Initial 
Initial 
Initial 

05-11-2007 
05-11-2007 
05-11-2007 
05-11-2007 

Initial 
Initial 
Initial 
Initial 

01-21-2016 
Initial 
Initial 

01-21-2016 
01-21-2016 
01-21-2016 
01-21-2016 
01-21-2016 
01-21-2016 
01-21-2016 
01-21-2016 
01-21-2016 

Initial 
Initial 
Initial 
Initial 
Initial 
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B 3.8-62 0 
B 3.8-63 0 
B 3.8-64 0 
B 3.8-65 Amendment 235 
B 3.8-66 Revision 58 
B 3.8-67 0 
B 3.8-68. 235 
B 3.8-69 0 
B 3.8-70 0 
B 3.8-71 0 
B 3.8-72 0 
B 3.8-73 0 
B 3.8-74 0 
B 3.8-75 0 
B 3.8-76 0 
B 3.8-77 0 
B 3.8-78 0 
B 3.8-79 0 
B 3.8-80 0 
B 3.8-81 0 
B 3.8-82 0 
B 3.8-83 0 
B 3.8-84 0 
B 3.8-85 0 
B 3.8-86 Revision 33 
B 3.8-87 Revision 56 
B 3.8-87a Revision 56 
B 3.8-88 0 
B 3.8-89 Revision 36 
B 3.8-90 Revision 33 
B 3.8-91 0 
B 3.8-92 0 
B 3.8-93 Revision 33 
B 3.8-94·· Revision 33 
B 3.8-95 Revision 33 
B 3.8-96 Revision 33 
B 3.8-97 Revision 33 

BFN-UNIT 1 EPL-22 

Initial 
Initial 
Initial 

11-30-1998 
10-01-2008 

Initial 
11-30-1998 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

08-04-2005 
04-03-2008 
04-03-2008 

Initial 
06-22-2006 
08-04-2005 

Initial 
Initial 

08-04-2005 
08-04-2005 
08-04-2005 
08-04-2005 
08-04-2005 
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B 3.8-98 
B 3.8-99 
B 3.8-100 
83.8-101 
B 3.8-102 
B 3.8-103 
B 3.8-104 
B 3.8-105 
B 3.8-106 
B 3.8-107 
B 3.8-108 
B 3.9-1 
B 3.9-2 
B 3.9-3 
B 3.9-4 
B 3.9-5 
B 3.9-5a 
B 3.9-6 
B 3.9-7 
B 3.9-8 
B 3.9-9 
B 3.9-10 
B 3.9-11 
B 3.9-12 
B 3.9-13 
B 3.9-14 
B 3.9-15 
B 3.9-16 
B 3.9-17 
B 3.9-18 
B 3.9-19 
B 3.9-20 
B 3.9-21 
B 3.9-22 
B 3.9-23 
B 3.9-24 
B 3.9-25 

BFN-UNIT 1 

Revision 33 
Revision 33 
Revision 33 

0 
Revision 33 

0 
0 
0 
0 
0 
0 
0 
0 
0 

Amendment 242 
Revision 60 

Revision No. 16 
0 
0 
0 
0 

Revision 60 
0 
0 

Revision 60 
0 
0 
0 
0 

Revision 60 
0 
0 
0 

Revision 60 
Revision 29 

0 
Revision 29 

EPL-23 

08-04-2005 
08-04-2005 
08-04-2005 

Initial 
08-04-2005 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

03-06-2002 
10-16-2009 
03-21-2002 

Initial 
Initial 
Initial 
Initial 

10-16-2009 
Initial 
Initial 

10-16-2009 
Initial 
Initial 
Initial 
Initial 

10-16-2009 
Initial 
Initial 
Initial 

10-16-2009 
01-25-2005 

Initial 
01-25-2005 
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B 3.9-26 
B 3.9-27 
B 3.9-28 
B 3.9-29 
B 3.9-30 
B 3.9-31 
B 3.9-32 
B 3.9-33 
B 3.9-34 
B 3.9-35 
B 3.9-36 
B 3.9-37 
B 3.9-38 
B 3.10-1 
B 3.10-2 
B 3.10-3 
B 3.10-4 
B 3.10-4a 
B 3.10-5 
B 3.10-6 
B 3.10-7 
B 3.10-8 
B 3.10-9 
B 3.10-10 
B 3.10-11 
B 3.10-12 
B 3.10-13 
B 3.10-14 
B 3.10-15 
B 3.10-16 
B 3.10-17 
B 3.10-18 
B 3.10-19 
B 3.10-20 
83.10-21 
B 3.10-22 
B 3.10-23 

BFN-UNIT 1 

0 
Revision 91 

0 
0 
0 
0 

Revision 91 
0 
0 
0 

Amendment 251 
Amendment 251 
Amendment 251 

Revision 51 
Revision 51 
Revision 51 
Revision 51 
Revision 51 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Revision 4 
0 
0 

EPL-24 

Initial 
06-17-2015 

Initial 
Initial 
Initial 
Initial 

06-17-2015 
Initial 
Initial 
Initial 

09-27-2004 
09-27-2004 
09-27-2004 
05-10-2007 
05-10-2007 
05-10-2007 
05-10-2007 
05-10-2007 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

04-09-1999 
Initial 
Initial 
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B 3.10-24 0 
B 3.10-25 0 
B 3.10-26 0 
B 3.10-27 Revision 4 
B 3.10-28 0 
B 3.10-29 0 
B 3.10-30 0 
B 3.10-31 0 
B 3.10-32 0 
B 3.10-33 0 
B 3.10-34 0 
B 3.10-35 0 
B 3.10-36 Revision 68 
B 3.10-37 Revision 68 
B 3.10-38 Revision 68 
B 3.10-39 0 
B 3.10-40 Revision 68 
B 3.10-41 0 
B 3.10-42 Revision 68 
B 3.10-43 Revision 40 
B 3.10-44 0 
B 3.10-45 0 
B 3.10-46 0 
B 3.10-47 Revision 40 
B 3.10-48 Revision 68 
B 3.10-48a Revision 68 

BFN-UNIT 1 EPL-25 

Initial 
Initial 
Initial 

04-09-1999 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

10-18-2012 
10-18-2012 
10-18-2012 

Initial 
10-18-2012 

Initial 
10-18-2012 
10-26-2006 

Initial 
Initial 
Initial 

10-26-2006 
10-18-2012 
10-18-2012 
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BASES 

APPLICABLE 
SAFETY ANALYSES 

(continued) 

BFN-UNIT 1 

2.1.1.1 Fuel Cladding Integrity 

Reactor Core SLs 
B 2.1.1 

Critical power correlations are valid over a wide range of 
conditions per References 2 and 5, extending to expected 
conditions below 25% THERMAL POWER. For core thermal 
power levels at, or above 25% rated, the hot channel flow rate is 
expected to be >28,o·oo lbm/hr, (core flow not less than natural 
circulation i.e., -25%-30% core flow for 25% power); therefore, 
the fuel cladding integrity SL is conservative relative to the 
applicable range of the critical power correlations. For operation 
at low pressure/flow conditions, consistent with the low power 
region of the Power/Flow qperating map, another basis is used 
as follows: 

The ;:.tatic head across the fuel bundles is due to elevation 
effects from water solid channel, core bypass, and annulus 
regions, is approximately 4.5 psid. The pressure differential i!:? 
maintained by the water solid bypass region of the core; along 
with the annulus region of the vessel. Elevation head provided 
by the bypass and annulus regions produces natural circulation 
flow conditions balancing pressure head with loss terms inside 
the core shroud. 

Natural circulation prin9iples maintain a core plenum to plenum 
pressure drop of approximately 4.5 to 5 psid along the natural 
circulation flow line of the Power/Flow operating map. When 
power levels approach 25% rated, pressure drop and den·sity 
head terms are closely balanced as power changes. such that 
natu"ral circulation flow is nearly independent of reactor power. 

The flow characteristic is represented by the nearly vertical 
portion of the natural circulation line on the Power/Flow 
operating map. For a core pressure drop of approximately 4.5 to 
5 psid. the hot channel flow rate is expected to be >28,000 
lbm/hr in the region of operation when core power is < 25% with 
a corresponding core pressure drop of about 4.5 to 5 psid. 

B 2.0-3 

(continued) 

Revision 0, 63, 104 
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BASES 

Reactor Core SLs 
B 2.1.1 

APPLICABLE 2.1.1.1 Fuel Cladding Integrity (continued) 
SAFETY ANALYSES 

BFN-UNIT 1 

Thus operation up to 25% of rated power with normal natural 
circulation available is conservatively acceptable even if reactor 
pressure is equal to or below 800 psia. If reactor power is 
significantly less than 25% of rated {e.g., below 10% of rated), 
the core flow and the channel flow supported by the available 
driving head may be less than 28,000 lbmlhr (along the lower 
portion of the natural circulation flow characteristic on the P/F 
map). However, the critical power that can be supported by the 
core and hot channel flow with normal natural circulation paths _ 
available remains well above the actual power conditions. The 
inherent characteristics of BWR natural circulation make power 
and core flow follow the natural circulation line as long as 
normal water level is maintained. 

Thus, operation with core thermal power below 25% of rated 
without thermal margin surveillance is conservatively acceptable 
even for reactor operations at natural circulation. Adequate fuel 
thermal margins are also maintained without further surveillance 
for the low power conditions that would be present if core 
natural circulation ls below 10% of rated flow. 

The low pressure safety limit value of 585 psig has been 
determined to adequately bound the minimum pressure that 
might occur while reactor power is at or above 25% of rated. 
This condition would most likely be created by a pressure 
regulator failure open transient (PRFO) that results in a rapid 
depressurization of the vessel and a subsequent scram. 
Reference 8 provides a detailed evaluation of this transient 
event, and provides the basis for the low pressure safety limit of 

. 585 psig. 

B 2.0--4 

(continued) 

Revision 0, 88, 97 
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BASES 

Reactor Core Sls 
B 2.1.1 

APPLICABLJ;: 2.1.1.1 Fuel Cladding Integrity (continued) 
SAFETY ANALYSES 

BFN-UNIT 1 

For example, Reference 5 test data, taken at low pr~ssures and 
flow rates, indicate assembly critical power in excess of 4 MWt, 
for flow rates indicative of natural circulation conditions. At 25% 
rated power, assembly average power is < 1.2 MWt. When 
considering design peaking factors, hot channel power could be 
expected to be on the order of 2 MWt. Consequently, operation 
up to 25% rated core power, with normal natural circulation 
available; is conseivative even if reactor pressure is less than 
the lower pressure limit of the critical power correlation. 

When reactor power is significantly less than 25% of rated (e~Q-, 
below 10% of rated), hot channel flaw supported by the 
available driving head may fall below 28,000 lbm/hr (along the 
lower portion of the natural circulation flow characteristic on the 
Power/Flow map). However, the critical power supported by the 
flow; remains above actual hot channel power conditions. The 
inherent characteristics of BWR natural circulation make core 
power/flow follow the natural circulation line as long as normal 
annulus water level is maintained. 

Operation below 25% rated core thermal power is 
conservatively acceptable, even for reactor operations at natural 
circulation. Adequate fuel thermal margins are maintained for 
low power conditions present during core natural circulation, 

·even though the flow may be less than the critical power 
correlation applicability range. 

The low pressure safety limit valu-e of 585 psig has been 
determined to adequately bound the minimum pressure that 
might occur while reactor power is at or above 25% of rated. 
This condition would most likely be created by a pressure 
regulator failure open transient (PRFO) that results in a rapid 
depressurization of the vessel and a subsequent scram. 
Reference 8 provides a detailed evaluation ofthis transient 
event, and provides the basis for the low pressure safety limit of 
585 psig. 

B 2.0-4 

(continued) 

Revision Q, es. -97, 104 
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BASES 

APPLICA~LE 
SAFETY ANALYSES 
(continued) 

BFN-UNIT 1 

2.1.1.2 MCPR 

Reactor Core SLs 
B 2.1.1 

The fuel cladding integrity SL is set such that no fuel damage is 
calculated to occur if the limit is not vioiated. Since the 
parameters that result in fuel damage are riot directly 
observable during reactor operation, the thermal and hydraulic 
conditions that result in the onset of transition boiling have been 
used to mark the beginning of the region i'n which fuel damage 
could occur. Although it is recognized that the on~et of 
transition boiling would not result ih damage to BWR fuel rods, 
the critical power at which boiling transition is calculated to 
occur has been adopted as a convenient limit. However, the 
uncertainties in monitoring the core operating state and in the 
procedures used to calculate the critical power result in an 
uncertainty in the value of the critical power. Therefore, the fuel 
cladding integrity SL is defined c;1s the critical power ratio in the 
limiting fu~I assembly for which more than 99.9% of the fu~I 
rods in the core are expected to c1void boiling transition, 
considering the power distribution within the core and all 
uncertainties. 

The MCPR SL is determined using a statistical model combin~ng 
all the uncertainties in operating parameters and the procedures 
used to calculate critical power. The probability of the 
occurrence of boiling transition is determined using the 
approved AREVA criti~I power correlations. One specific 
uncertainty included in the SL is the uncertainty inherent in the 
critical power correlation. References 2, 3, 4, ~. and 6 describe 
the uncertainties and methodologies used in determining the _ 
MCPR SL. 

82.0-5 

(continued) 
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BASES (continued) 

SAFETY LIMIT 
VIOLATIONS 

REFERENCES 

BFN-UNIT 1 

Reactor Core SLs 
B 2.1.1 

Exceeding an SL may cause fuel damage and create a potential 
for radioactive releases in excess of 10 CFR 50.67, "Accident 
Source Term," limits (Ref. 5). Therefore, it is required to insert 
all insertable control rods and restore compliance with the Sls 
within 2 hours. The 2 hour Completion Time ensures that the 
operators take prompt remedial action and also ensures that the 
probability of an accident occurring during this period is minimal. 

1. 10 CFR 50, Appendix A, GDC 10. 

2. EMF-2209(P)(A), SPCB Critical Power Correlation, (as 
identified in the COLR). 

3. EMF-2245(P)(A), Application of Siemens Power 
Corporation's Critical Power Correlations to Co-Resident 
Fuel, (as identified in the COLR). 

4. ANP-10307PA Revision 0, AREVA MCPR Safety Limit 
Methodology for Boiling Water Reactors, AREVA NP. 
June 2011. 

5. ANP-10298PA Revision 0, ACE/ATRIUM 10XM Critical 
Power Correlation, AREVA NP, March 2010. 

6. ANP-3140(P) Revision 0, Browns Ferry Units 1, 2, and 3 
Improved K-factor Model for ACE/ATRIUM 10XM Critical 
Power Correlation, AREVA NP, August 2012. 

7. 10 CFR 50.67. 

8. ANP-3245P Revision 1, Browns Ferry Evaluation of PRFO 
Low Pressure Technical Specification Value, AREVA Inc., 
February 2014. 

B 2.0-7 Revision Q, ~. 08, 97 
February 5, 2016 



BASES (continued) 

SAFETY LIMIT 
VIOLATIONS 

REFERENCES 

BFN-UNIT 1 

Reactor Core Sls 
B 2.1.1 

Exceeding an SL may cause fuel damage and create a potential 
for radioactive releases in excess of 1 O CFR 50.67, "Accident 
Source Term," limits (Ref. 7). Therefore, it is required to insert 
all insertable control rods and restore compliance with the Sls 
within 2 hours. The 2 hour Completion Time ensures that the 
operators take prompt remedial action and also ensures that the 
probability of an accident occurring during this period is minimal. 

1. 10 CFR 50, Appendix A, GDC 10. 

2. EMF-2209(P)(A}, SPCB Critical Power Correlation, (as 
identified in the COLR). 

3. EMF-2245(P)(A), Application of Siemens Power 
Corporation's Critical Power Correlations to Co-Resident 
Fuel, (as identified in the COLR). 

4. ANP-10307PA Revision 0, AREVA MCPR Safety Limit 
Methodology for Boiling Water Reactors, AREVA NP, 
June 2011. 

5. ANP-10298PA Revision 0, ACE/ATRIUM 10XM Critical 
Power Correlation, AREVA NP, March 2010. 

6. ANP-3140(P) Revision 0, Browns Ferry Units 1, 2, and 3 
Improved K-factor Model for ACE/ATRIUM 10XM Critical 
Power Correlation, AREVA NP, August 2012. 

7. 10 CFR 50.67. 

8. ANP-3245P Revision 1, Browns Ferry Evaluation of PRFO 
Low Pressure Technical Specification Value, AREVA Inc., 
February 2014. 

B 2.0-7 Revision G, ~. 68, W, 104 
October 20, 2016 



BASES 

LCO 3.0.3 
(continued) 

BFN-UNIT 1 

LCO Applicability 
B 3.0 

This Specification delineates the time limits for placing the unit in a 
safe MODE or other specified condition when operation cannot be 
maintained within the limits for safe operation as defined by the 
LCO and its ACTIONS. It is not intended to be used as ijn 
operational convenience that permits routine voluntary removal of 
redundant systems or components from service in lieu of other 
alternatives that would riot result in redund~nt systems or 
components being inoperable. 

Upon entering LCO 3.0.3, 1 hour is allowed to prepare for an 
orderly shutdown before initiating a change in unit operation. This 
includes time to permit the operator to coordinate the reduction in 
electrical generation with the load dispatcher to ensure the stability 
and availability of the electrical grid. The LCO phrase; "Action shall 
be initiated within 1 hour ... " does not mean that a change in load 
mu~t ~e commenced by the end of the 1 hour period. The action 
initiated at the end of the 1 hour period may be administrative in 
nature, such as preparing shutdown procedures. If corrective 
measures which would allow exiting LCO 3.0.3 are not complete at 
the end of 1 hour, but there is reasonable assurance that they will 
be completed with enough time remaining to allow for an orderly 
unit shutdown, if required, commencing a load decrease may be 
delayed until that time. The time limits specified to reach lower 
MODES of operation permit the shutdown to proceed in a 
controlled and orderly manner that is well within the specified 
maximum cooldown rate and within the capabilities of the unit, 
assuming tha~ c;mly the minimum required eql!ipment is 
OPERABLE. This reduces thermal stresses on components of the 
Reactor·coolant System arid the potential for a plant up!Set that 
could challenge safety systems under conditions to which this 
Specification applies. The use and interpretation of specified times 
to complete the actions of LCO 3.0.3 are consistent with the 
discussion of Section 1.3, Completion Times. 

B 3.0-4 
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LCO 3.0.3 
(continued) 

BFN-UNIT 1 

LCO Applicability 
B 3.0 

A unit shutdown required in accordance with LCO 3.0.3 may be 
terminated and LCO 3.0.3 exited if a·ny of the follqwing occurs: 

a. The LCO is now met. 

b. A Condition exists for which the Required Actions have now 
been performed. 

c. ACTIONS exist that do not have expired Completion Times. 
These Completion Times are applicable from the point in time 
that the Condition is initially entered and not from the time 
LCO 3.0.3 is exited. 

( continued) 
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BASES 

SURVEILLANCE 
REQUIREMENTS 

(continued) 

BFN-UNIT 1 

SR 3.1.4.2 

Control Rod Scram Times 
B 3.1.4 

Additional testing of a sample of control rods is required to verify 
the continuE?d performance of the scram function during the 
cycle. A representative sample contains at least 10% of the 
control rods. This sample remains·representative if rio more 
than 7 .5% of the control rods in the sample tested are 
determined to be "slow~" With more than 7.5% of the sample 
declared to be "slow" per the criteria in Table 3.1.4..:1, additional 
c9ntrol rods are tested until this 7.5% criterion (Le., 7.5% of the 
entire sample) is satisfied, or until the total number of "slow" 
control rods (throughout the core from all Surveillances) 
exceeds the LGO limit. For planned testing, the control rods 
selected for the sample should be different for each test. Oat.a 
from inadvertent scrams should be used whenever possible to 
avoid unnecessary testing at power,_even if the control rods with 
data may have been previously tested in a sample. The 
200 day Frequency is based on operating experience that has 
shown control rod scram times do not significantly change over 
an operating cycle. This Frequency is also reasonable based 
on the additional Surveillances done on the CRDs at more 
frequent intervals in accordance with LCO 3.1.3 and LCO 3.1.5, 
"Control Rod Scram Accumulators." 

B 3.1-31 
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APLHGR 
B 3.2.1 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR} 

BASES 

BACKGROUND The APLHGR is a measure of the average LHGR of all the fuel 
rods in a fuel assembly at any axial location. Limits on the 
APLHGR are specified to ensure that the fuel design limits are 
not exceeded during abnormal operational transients and that 
the peak cladding temperature (PCT) during the postulated 
design basis loss of coolant accident (LOCA) does not exceed 
the limits specified in 10 CFR 50.46. 

APPLICABLE The analytical methods and assumptions used in evaluating 
SAFETY ANALYSES the fuel design limits are presented in References 2 and 11. 

BFN-UNIT 1 

The analytical methods and assumptions used in evaluating 
Design Basis Accidents (DBAs), abnormal operational 
transients, and normal operation that determine the APLHGR 
limits are presented in References 11, 12, 13, 14, 15, and 16 for 
AREVA fuel. 

B 3.2-1 
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Revision 0, 40, ml, 104 
October 20, 2016 



BASES 

APLHGR 
B 3.2.1 

APPLICABLE (Deleted by Tech Spec Bases Revision 104) 
SAFETY ANALYSES 

( continued) 
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BASES 

APLHGR 
B 3.2.1 

APPLICABLE (Deleted by Tech Spec Bases Revision 104) 
SAFETY ANALYSES 

(continued) 

BFN-UNIT 1 

AREVA Fuel 

For AREVA fuel, the APLHGR limits are developed as a 
function of exposure and, along with the LHGR limits, ensure 
adherence to fuel design limits during abnormal operational 
transients. No power- or flow-dependent corrections are applied 
to the_APLHGR (r~ferred to as the maximum APLHGR or 
MAPLHGR). AREVA APLHGR limits are intended to be bound 
by the LHGR limits. 

The calculational procedure used to establish the AREVA fuel 
MAPLHGR limits is based on LOCA analyses as defined in 
10 CFR 50.46, Appendix K. MAPLHGR limits are created to 
assure that the peak cladding temperature of AREVA fuel 
following a postulated design basis LOCA will not exceed the 
PCT and maximum oxidation limits specified in 10 CFR 50.46, 
Appendix K. The calculational models and method of ogy are 
described in References 11 and 12. 

The AREVA fuel MAPLHGR limits for two-loop operation are 
specified in the COLR. For single-loop operation, a MAPLHGR 
multiplier is applied to the MAPLHGR limit {Ref. 11). The 
multiplier is documented in the COLR. 

The APLHGR satisfies Criterion 2 of the NRC Policy Statement 
(Ref. 6). 

B 3.2-3 
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BASES 

LCO 

APPLICABILITY 

BFN-UNIT 1 

APLHGR 
B 3.2.1 

The APLHGR limits specified in the COLR are the result of the 
fuel design, OBA, and transient analyses. With only one 
recirculation loop in operation, in conformance with the 
requirements of LCO 3.4.1, "Recirculation Loops Operating," the 
limit is determined by multiplying the exposur13 dependent limit 
by an APLHGR correction factor {Ref. 5 and Ref. 10). Cycle 
specific APLHGR correction factors for single recirculation loop 
operation are documented in the COLR. APLHGR limits are 
selected such that no power or flow dependent corrections are 
required. Additional APLHGR operating limit adjustments may 
be provided in the COLR supporting other analyzed equ.ipment 
out.of-service conditions. 

The APLHGR limits are primarily derived from fuel design 
evaluations and LOCA and transient .analyses that are assumed 
to occur at high power levels. Design calculations (Ref. 4) and 
operating experience have shown that a$ power is reduced, the 
margin to the required APLHGR limits increases. This trenc:I 
continues down to the power range of 5% to 15% RTP when 
entry into MODE.2 occurs. When in MODE 2., the intermediate 
range monitor scram function provides prompt scr~m initiation 
during any significant tri;imiient. thereby effectively removing any 
APLHGR limit compliance concern in MODE 2. Therefore, at 
THERMAL POWER levels ~ 25% RTP, the reactor is operating 
with substantial margin to the APLHGR limits; thus, this LCO is 
not required. 

B 3.2-3a 
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ACTIONS 

SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 1 

APLHGR 
B 3.2.1 

If any APLHGR exceeds th~ required limits, an assumption 
regarding an initial condition of the OBA and transient analyses 
may not be met. Therefore, prompt action should be taken to. 
restore the APLHGR(s) to within the required limits such that the 
plant operates within analyzed conditions and within design 
limits of the fuel rods. The 2 hour Completion Time is sufficient 
to restore the APLHGR(s) to within its limits and is acceptable 
based on the low probability of a transient or DBA occurring 
simultaneously with the APLHGR 01,Jt of specification. 

If the APLHGR cannot be restored to within its required limits 
within the associate~ Completion Time, the plant must be 
brought to a MODE or other specified condition in which the 
LCO does not apply. To achieve this status, THERMAL 
POWER must be reduced to < 25% RTP within 4 hours. The 
allowed Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER to < 25% RTP in an 
orderly manner and without challenging plant sy1>tems. 

SR 3.2.1.1 

APLHGRs are required to be initially calculated within 12 hours 
after THERMAL POWER is ~ 25% RTP and then every 
24 hours thereafter. They are cqmpared to the specified limits 
in the COLR to ensure that the reactor is operating within the 
assumptions of the safety analysis. The 24 hour Frequency is 
based on both engineering judgment and recognition of the 
slowness of changes in power distribution during normal 
operation. The 12 hour allowance after THERMAL POWER~ 
25% RTP is achieved is acceptabie given the large inherent 
margin to operating limits at low power levels. 

B 3.2-4 
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REFERENCES 

BFN-UNIT 1 

1. (Deleted by Tech Spec Revision 104). 

2. FSAR, Chapter 3. 

3. FSAR, Chapter 14. 

4. FSAR, Appendix N. 

APLHGR 
B 3.2.1 

5. NEDC-32484P, "Browns Ferry Nuclear Plant Units 1, 2, and 
3, SAFER/GESTR-LOCA Loss-of-Coolant Accident 
Analysis," Revision 2, December 1997. 

6. NRC No. 93-102, "Final Policy Statement on Technical 
Specification Improvements," July 23, 1993. 

7. NEDC-32433P, "Maximum Extended Load Line Limit and 
ARTS Improvement Program Analyses for Browns Ferry 
Nuclear Plant Units 1, 2, and 3," April 1995. 

8. NED0-30130-A, ''Steady State Nuclear Methods," 
May 1985. 

9. NED0-24154, "Qualification of the One-Dimensional Core 
Transient Model for Boiling Water Reactors," October 1978. 

1 O. NED0-24236, "Browns Ferry Nuclear Plant Units 1, 2, and 3, 
Single-Loop Operation," May 1981. 
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REFERENCES 
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BFN-UNIT 1 

APLHGR 
B 3.2.1 

11. EMF-2361 (P)(A), Rev. 0, "EXEM BWR-2000 ECCS 
Evaluation Model," Framatome ANP Inc., as supplemented 
by the site-specific approval in NRC safety evaluation dated 
April 27, 2012, and July 31, 2014. 

12.EMF-2292(P)(A), "ATRIUM™-10: Appendix K Spray Heat 
Transfer Coefficients," (as identified in the COLR). 

13.XN7'NF-81-58(P)(A), "R0DEX2 Fuel Rod Thermal­
Mechanical Response Evaluation Model,'' (as identifiep in 
fueCOL~. . 

14.XN-NF-80-19(P)(A), Volume 1, "Exxon Nuclear Methodology 
Jor Boiling Water Reactors - Neutronic Methods for Design 
and Analysis," (as identified iri the COLR). 

15.XN-NF-80-19(P)(A), Volume 4, "Exxon Nuclear Methodology 
for Boiling Water Reactors: Application of the ENC · 
Methodology to BWR Reloads,» (as identified in the COLR). 

16. BAW-10247PA Revision 0, "Realistic Thermal-Mechanical 
Fuel Rod Methodology for Boiling Water Reactors," AREVA 
NP, February 2008. 
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MC:PR 
B 3.2.2 

APPLICABLE The analytical methods and assumptions used in evaluating 
SAFETY ANALYSES the abnormal operational transients to establish the operating 

limit MCPR are presented in References 11, 12, 13, 14, and 15. 
To e~sure that the MCPR SL is not exceeded during any 
transient event that occurs with moderate frequency, limiting 
transients have been analyzed to determine the largest 
reduction in critical power ratio (CPR). The types of transients 
evaluated are loss of flow, increase in pressure and power, 
positive reactivity insertion, and coolant temperature· decre_ase. 
The limiting transient yields the largest change in CPR (t\CPR). 
When the largest 6CPR is added to the MCPR SL, the required 
operating limit MCPR is obtained. 

BFN-UNIT 1 

The MCPR operating limits derived from the transient analysis 
are dependent on the operating core flow and power to ensure 
adherence to fuel design limits during the worst transient that 
occurs with moderate frequency (Ref. 8). Flow dependent 
MCPR (MCPRt) limits are determined by steady state thermal 
hydrauiic methods using th~ thre~ dimensional BWR simulator 
code {Ref. 12) and the multichannel thermal hydraulics code 
(Ref. 13). The operating limit is dependent on the maximum 
core flow limiter setting in the Recirculation Flow Control 
System. 

Power dependent MCPR limits (MCPRp) are determined by the 
three-dimensional BWR simulator code (Ref. 12) and the one­
dimensional transient codes {Refs. 14 and 15). Due to the 
sensitivity of the transient response to initial core flow levels at 
power levels below those at which the turbine stop yalve closure 
_and turbine control valve fast closure scrams are bypassed, 
high and low flow MCPRp operating limits are provided for 
operating between 25% RTP and the previously mentioned 
bypass power level. 

The MCPR satisfies Criterion 2 of the NRC Policy Statement 
(Ref. 7). 
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REFERENCES 

BFN-UNIT 1 

SR 3.2.2.2 

MCPR, 
B 3.2.2 

Because the transient analysis takes credit for conservatism in 
the scram speed performance; it must be demonstrated that the 
specific scram speed distribution is consistent with that used in 
the transient analysis. SR 3.2.2.2 determines actual scram 
speed distribution and compares it with the assumed 
distribution. The MCPR operating limit is determined based 
either on the applicable limit associated with scram times pf 
LCO 3.1.4, "Control Rod Scram Times;" or the nominal scram 
times. The scram speed dependent MCPR limits are confained 
in the COLR. This determination must be performed within 72 
hours after each set of control rod scram time tests requir~d by . . 

SR 3.1.4.1 and SR 3.1.4.2 because the effective scram speed 
distribution may change during the cycle. The 72 hour 
Completion Time is acceptable due to the relatively minor 
changes in the actual control rod scram speed distribution 
expected during the fuel cycle. 

1. NUREG-0562, "Fuel Rod Failure As a Consequence of 
Departure from Nucleate Boiling or Dryout," June 1979. 

2. (Deleted by Tech Spec Revision 104). 

3. FSAR, Chapter 3. 

4. FSAR, Chapter 14. 

5. FSAR, Appendix N. 

6. (Deleted by Tech Spec Revision 104). 

7. NRC No. 93-102, "Final Policy Statement on Technical 
Specification Improvements," July 23, 1993. 
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MCPR 
B 3.2.2 

8. NEDC-32433P, "Maximum Extended Lqad Line Limitand 
ARTS Improvement Program Analyses for Browns Ferry 
Nuclear Plant Units 1, 2, and 3," April 1995. 

9.. (Deleted by Tech Spec Revision 104). 

10.NED0-24236, "Browns Ferry Nuclear Plant Units 1, 2, and 3, 
Single-Loop Operation," May 1981. 

11.ANP-10307PA Revision 0, "AREVA MCPR Safety Limit 
Methodology for Boiling Water Reactors," AREVA NP, 
June 2011. 

12.EMF-2158(P)(A), "Siem~ns Power Corporation Methodology 
for Boiling Water Reactors: Evaluation and Validation of 
CASM0-4/MICROBURN-82," (as identified in the COLR). 

13; XN-NF-80-19(P)(A) Volume 3, "Exxon Nuclear Methodology 
for Boiling Water Reactors, THERMEX: Thermal Limits · 
Methodology Summary Description," (as identified In the 
COLR). 

14.ANF-913(P)(A) Volume 1, "COTRANSA2: A Computer 
Program for Boiling Water Reactor Transient Analyses," (as 
identified in 'the COLR). 

15.XN-NF-84-105(P)(A) Volume 1, "XCOBRA-T: A Computer 
Code for BWR Transient Thermal-Hydraulic Core An?lysis," 
(as identified in the COLR). ' 
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LCO 3.3.11 

APPLICABILITY 

ACTIONS 

BFN-UNIT 1 

Hydrogen Monitoring Instrumentation 
. B 3.3.11 

The primary containment hydrogen monitoring instrumentation 
allows the operators to detect trends in hydrogen concentration to 
diagnose the course of beyond design basis accidents. High 
hydrogen concentration is measured, continuously recorded, and 
displayed in the control room by a single instrument channel. The 
analyzer has the capability for sampling both the drywell and the 
suppression chamber. LCO 3.3.11 requires the primary 
containment hydrogen analyzer be OPERABLE. 

The primary containment hydrogen analyzer is required to be 
OPERABLE when primary containment is inerted, except as 
allowed by the relaxations during startup and shutdown addressed 
below. The primary containment must be inert ln MODE 1, since 
this is the condition with the highest probability of an event that 
could produce hydrogen. 

lnerting the primary containment is an operational problem 
because it prevents containment access without an appropriate 
breathing apparatus. Therefore, the primary containment is inerted 
as late as possible in the plant startup and de-inerted as soon as 
possible in the plant shutdown. As long as reactor power is 
< 15% RTP, the potential for an event that generates significant 
hydrogen is low and the primary containment need not be inert. 
Furthermore, the probability of an event that generates hydrogen 
occurring within the first 24 hours of a startup, or within the last 
24 hours before a shutdown, is low enough that these "windows," 
when the primary containment is not inerted, are also justified. 
The 24 hour time period is a reasonable amount of time to allow 
plant personnel to perform inerting or de-inerting. 

Seven days to restore the primary containment hydrogen analyzer 
capability is reasonable given the requirement to be available for 
use in diagnosing beyond design basis events. 

B 3.3-63 TRM Revision 48, W, 7$, 130 
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Table B 3.3.3.2-1 (Page 2 of 4) 

Backup Control System 
B 3.3.3.2 

Backup Control System Instrumentation and Controls 

NUMBER 
FUNCTION REQUIRED 

Transfer/Control Parameter (continued) 

14. RHRSW Pumps note e 
(0-43-23-15, -19, -23, -27) (O-HS-23-15C, -19C, -230, -27C); 
EECW Pumps (north header) 
(0-43-23-1, -85, -8, -91) (O-HS-23-1C, -85C, -8C, -91C); 
EECW Pumps {south header) 
(0-43-23-15, -88, -23, -94) (O-HS-23-150, -88C, -23C, -94C) 

15. RHRSW Discharge Valves for RHR Loop II Heat Exchangers 2, note f 
(1-XS-23-46, -52) (1-HS-23-4BC, -52C) 

16. RCW Pumps 1 D and 3D (Trip Function Only) 2, note g 
(1-XS-24-16, 3-XS-24-16) (1-HS-24-16C, 3-HS-24-16C) 

17. Recirculation System Sample Line Isolation Valves 1, note i 
(1-XS-43-13, -14) (1-HS-43-13C, -14C) 

18. EECW Sectionalizing Valves 8, 1 per valve, 
(O-XS-67-13, -14, -17, -18, -21, -22, -25, -26) note j 
(0-HS-67-13C, -14C, -17C, -18C, -21C, -22C, -25C, -26C) 

19. (Removed by Revision 88) 
20. Recirculation Pump 1A Discharge Valve 1 

(1-XS-68-3) (1-HS-68-3C) 
21. RWCU Drain to Main Condenser Hov.vell Isolation Valve 1 

(1-XS-69-16) (1-HS-69-16C) 

note e: There are 12 RHRSW pumps. All are equipped with emergency 
transfer switches. Backup Control must be available for 2 
OPERABLE pumps aligned for EECW service (supports all units). 
Backup control for an additional 2 OPERABLE pumps must be 
available for RHRSWfor RHR Loop II. 

note f: 1 Discharge Valve per RHR Loop II Heat Exchanger for a total of 2. 

note g: 1 per pump. Trip function necessary to prevent spurious start 
overloading 4-kV Buses/Diesel Generators. 

note h: Deleted. 

note i: 1 Recirculation System Sample Line Isolation Valve required, may be 
either inboard valve or outboard valve. 

notej: Not required if valve breaker remains open. per NFPA 805 
requirement, except when reauired for valve testinQ or ooeration. 

BFN-UNIT 1 B 3.3-103 Revision 4, ~. -78, ~. W, 96 
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APPLICABLE 
SAFETY ANALYSES, 
LOO, and 
APPLICABILITY 

A lWS-RPT Instrumentation 
B 3.3.4.2 

There are two motor breakers provided for each of the two 
recirculation pumps for.a total of four breakers. The output of 
each trip system is provided to one of the two breakers for each 
recirculation pun'Jp. 

The A iWS-RPT initiates an RPT to aid in preserving the 
integrity of the. fuel cladding following events in which a scram 
does not, but should, occur. Based on its contribution to the 
reduction of overall plant risk, however, the instrumentation 
meets Criterion 4 of the NRC Policy Statement (Ref. 3). 

The OPERABILITY of the AlWS-RPT is dependent on the 
OPERABILITY of the ihdiyidu~I instrumentation channel 
Functions. Each Function must have a required number of 
OPERABLE channels in· each trip system, with their setpoints 
Within the specified Allowable Value of SR 3.3.4.2.3. The 
setpoint is calibrated consistentwith applicable setpoint 
methodology assumptions (nominal trip setpoint). ATWS-RPT 
C,hannel OPERABILITY also includes the associated 
recirculation pump motor breakers. A channel is inoperable if its 
actual trip setpoint is not within its required Allowable Value, 

Allowable Values are specified for each AlWS-RPT Function 
specified in the LCO. Nominal trip setpoints are specified in the 
setpoint calculations. The nominal setpoints are selected to 
~nsure that the setpoints do not exceed the Allowable Value 
betweeh CHANNEL CALIBRATIONS. Operation with a trip 
setpoint less conservative than the nominal trip setpoint, but 
within its Allowable Value, is acceptable. Trip setpoints are 
those predetermined values of output at which an action should 
take place. The setpoints are compared to the actual process 

B 3.3-118 

(continued) 

Revision 0, 107 
May 2, 2017 



BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

(continued) 

BFN-UNIT 1 

Primary Containment Isolation Instrumentation 
B 3.3.6.1 

1.b. Main Steam Line Pressure- Low (PJS-1-72, 76, 82 1 86) 

Low MSL pressure with the reactor at power indicates that there 
may be a problem with the turbine pressure regulation, which 
could result in a low reactor vessel water level condition and the 
RPV cooling down more than 100°F/hr if the pressure loss is· 
allowed to continue. The Main Steam Line Pressure - Low 
Function is directly assumed in the analysis of tile pres.sure 
regulator failure (Ref. 2). For this event, the closure of the 
MSIVs ensures that the RPV temperature change limit 
(100°F/hr) is not reached. In addition, this Function supports 
actions to ensure that Safety Limit 2 .. 1.1.1 (585 psig) is not 
exceed~d. (This Function closes the MSIVs prior to pressure 
decreasing below the safety limit, whi.ch results in a scram due 
to MSIV closure, thus reducing reactor power to< 25% RTP.) 

The MSL low pressure signals are initiated from four 
transmitters that are connected to the MSL header. The 
transmitters are arranged such that, even though physically 
separated from each other, each transmitter is able to detect 
low MSL pressure. Four channels of Main Steam Line 
Pressure - Low Function are available and are required to be 
OPERABLE to ensure that no single instrument failure can 
preclude the isolation function. 

The Allowable Value was selected to be high enough to prevent 
excessive RPV depressurization. 

The Main Steam Line Pressure - Low Function 1s only required 
to be OPERABLE in MODE 1 since this is when the assumed 
transient can occur (Ref. 2). 

This Function isolates the Group 1 valves excluding the 
Recirculation Loop Sample valves. 

B 3.3-196 
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BFN-UNIT 1 

Primary Containment Isolation Instrumentation 
B 3.3.6.1 

5.g. SLC System Initiation 

The isolation of the RWCU System is required when the SLC 
System has been initiated to prevent dilution and removal of the 
boron solution by the RWCU System (Ref. 4). An isolation 
signal for both RWCU isolation valve~ is initiated when the SLC 
pump start handswitch is not in the stop position. 

There is no Allowable Value associated with this Function since 
the channels are mechanically actuated based solely on the 
position of the SLC System initiation switch. 

The SLC System Initiation Function is required to be 
OPERABLE in MODES 1 and 2, because these are the only 
MODES where the reactor can be critical, and in MODE 3 
because this MODE uses the SLC System sodium pentaborate 
as a buffering solution to maintain the pH level at or above 7 in 
the suppression pool in the event of a LOCA. These MODES 
are consistent with the Applicability for the SLC System 
(LCO 3.1.7). 

As noted (footnote (a) to Table 3.3.6.1-1), the SLC initiation 
signal provides input to the isolation logic for both RWCU 
isolation valves. 

5.h. Reactor Vessel Water Level-Low, Level 3 
(LI S-3-203A-D) 

Low RPV water level indicates that the capability to cool the fuel 
may be threatened. Should RPV water level decrease too far, 
fuel damage could result. Therefore, isolation of some 
interfaces with the reactor vessel occurs to isolate the potential 
sources of a break. The isolation of the RWCU System on 
Level 3 supports actions to ensure that the fuel peak cladding 

8 3.3-206 
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APPLICABLE 
SAFETY ANALYSES 

BFN-UNIT 1 

PCIVs 
B 3.6.1.3 

The PCIVs LCO was derived from the assumptions related to 
minimizing the loss of reactor coolant inventory, and 
establishing the primary containment boundary during major 
accidents. As part of the primary containment boundary, PCIV 
OPERABILITY supports lea.k tightness of primary containment. 
Therefore. the safety analysis of any event requiring isolation of 
primary containment is applicable to this LCO. 

The DBAs that result in a release of radioactive material and are 
mitigated by PCIVs are a LOCA and a main steam line break 
(MSLB). In the analysis for each of these accidents, it is 
assumed that PC IVs are either closed or close within the 
required isolation times following event initiation. This ensures 
that potential paths to the environment through PCIVs (including 
primary containment purge valves) are minimized. Of the 
events analyzed.in Reference 1, the LOCA is the most limiting 
event due to radiological consequences. 

The closure time of the main steam isolation valves (MS IVs) is a 
significant variable from a radiological standpoint. The MSIVs 
are required to close within 3 to 5 seconds since the 5 second 
closure time is consistent with or conservative to the times 
assumed in the analyses. The safety analyses assume that the 
purge valves were closed at event initiation. Likewise. it is 
assumed that the primary containment is isolated such that 
release of fission products to the environment is controlled. 

The OBA analysis assumes that primary containment is isolated 
within a certain time period (based on PCIV closure times 
provided in Refere;,nce 2 and inboard MSIV closure times of 2 
minutes for a LOCA per Reference 9) and that leakage is 
terminated, except for the maximum allowable leakage rate, La. 
The primary containment isolation total response time includes 
signal delay, diesel generator startup (for Jass of offsite power), 
and PCIV stroke times. 

B 3.6-20 
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REFERENCES 

BFN-UNIT 1 

1. FSAR, Section 14.6. 

PCIVs 
B 3.6.1.3 

2. BFN Technical Instruction (Tl), O-Tl-360. 

3. 1 O CFR 50, Appendix J, Option B. 
~ 

4. FSAR, Section 5.2. 

5. FSAR, Section 14.6.5. 

6. NRC No. 93-102, "Final Policy Statement on Technical 
Specification Improvements," July 23, 1993. 

7. FSAR Table 5.2-2. 

8. General Electric NED0-32977-A (Boiling Water Reactor 
Owners Group Topical Report, 821-00658-01), "Excess 
Flow Check Valve Testing Relaxation", dated June 2000. 

9. MDQ0000012016000566, Revision 0, "Main Steam Isolation 
Valve (MSIV) Loss of Coolant Accident (LOCA) Closure 
Analysis," dated September 2016. 
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LCO 

BFN-UNIT 1 

RHRSW System 
B 3.7.1 

With two and three units fueled, a worse ~se single failure 
could also include the loss of two RHRSW pumps caused by 
losing a 4 kV shutdown board since there are certain alignment 
configurations that allow two RHRSW pumps to be powered 
from the same 4 kV shutdown board. As discussed in the 
FSAR, Section 14.6.3.3.2 (Ref. 4) for these analyses, manual 
initiation of the OPERABLE RHRSW subsystems and the 
associated RHR System is assumed to occur 1 O minutes after a 
DBA. The analyses i:,tssume that there are two RHRSW 
subsystems operating in each unit, with one RHRSW pump in 
each subsystem cap~ble of producing 4000 gpm of flow. In this 
case, the maximum suppression chamber water temperature 
and pressure are 187.3°F (as reported in Reference 6) and 
30.5. psig, respectively, well below the design temperature of 
281 °F a.nd maximum allowable pressure of 62 psig. 

The RHRSW System satisfies Criterion 3 of the NRC Policy 
Statement (Ref 5). 

Four RHRSW subsystems are required to be OPERABLE to 
provide the required redundancy to ensure th.at the system 
functions to remove post accident heat loads, assuming the 
worst case single active failure occurs coincident with the loss of 
offsite power. Additionally, since the RHRSW pumps are 
shared between the three BFN units, the number of OPERABLE 
pumps required is also dependent on the number of units 
fueled. 

An RHRSW subsystem is considered OPERABLE when: 

a. At least one RHRSW pump (i.e., one required RHRSW 
pump) is OPERABLE; and 

b. An OPERABLE flow path is capable of taking suction from 
the intake structure and transferring the water to the 
associated RHR heat exchanger at the assumed flow rate. 

8 3.7-3 
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Main Turbine Bypass System 
B 3.7.5 

B 3. 7 PLANT SYSTEMS 

B 3.7.5 Main Turbine Bypass System 

BASES 

BACKGROUND 

BFN-UNIT 1 

The Main Turbine Bypass System is designed to control steam 
pressure when reactor steam generation exceeds turbine 
requirements during unit startup, sudden load recfuction, and 
cooldown. It allows excess ~team flow from the reactor to the 
condenser without going through the turbine. The· bypass 
capacity of the system 1s 25% of the Nuclear Steam Supply 
System rated steam flow. Sudden lo.ad rec;tuctions within the 
capacity of the steam bypass can be accommodated without 
re.actor scram; The Main Turbine Bypass System consists of 
nine valves connected to the main stearri lines b~tween the 
main steam isol.ation valves and the turbine stop valve bypass 
valve chest. Each of these nine valves is operated by hydraulic 
cylinders. The bypass valve~ are controlled by the pressure 
regulation function of the Pressure Regulator and Turbine 
Generator Control System, as discussed in the FSAR, 
Section 7.11 (Ref. 1 ). The bypass valves are normally closed. 
and the pressure regulator controls the turbine control valves 
th.at direct all stE)am flaw to the turbine. If the speed governor or 
the load limiter restricts steam flow to the turbine, the pressure 
regulator controls the system pressure by opening the bypass 
valves. When the bypass valves open, the steam flows from the 
bypass chest, through connecting piping, to the pressure 
breakdown assemblies, where a series of orifices are used to 
further reduce the steam pressure before the steam enters the 
condenser. 

B 3.7-32 
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BFN-UNIT 1 

SR 3.7.5.3 

Main Turbine Bypass System 
B 3.7.5 

This SR ensures that the Tt.JRBINE BYPASS SYSTEM 
RESPONSE Tl.ME is in compliance with the assumptions of the 
appropriate safety analysis. The response time limits are 
specified in the cycle specific transient analyses perfQrmed to 
supp,ort the preparation of FSAR, Appendix N, Supplemental 
Reload Licensing Report (Ref. 4). The 24 month Frequency is 
based on· the ne.ed to perform this Surveillance under the 
conditions that apply during a unit outage and because of the 
potential for an unplanned transient if the S.urveillance were 
performed wi.th the· reactor at power. Operating experience has 
shown the 24 month Frequency, which is based on the refueling 
cycle, is acceptable from a reliability standpoint. 

1. FSAR, Section 7 .11. 

2. FSAR, Section 14.5.1.1. 

3, NRC No. 93-102, "Final Policy Statement on Technical 
Specification lmprov~ments," July 23, 1993. 

4. FSAR, Appendix N, 
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J3ACKGROUNO 
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BFN~UNIT 1 

AC Sources - Oper~ting 
B 3.8.1 

switchyards from the transmission network. One of the two 
required qualified offsite power circuits must be from the 500 kV 
transmission network to meet the requirements of 10 CFR 50, 
Appendix A, GDC 17 (Ref. 1 ). Four basi~ circuits from the 
transmission network to the safety related Division I (A ·and B 
4.16 kV shutdown boards) and Division II (C and D 4.16 kV 
shutdown boards), are as follows: 

1. From the 500 kV switchyard, through unit station service 
transformer (USST) 1B to a 4.16 kV unit board. That unit 
board feeds 4.16 kV shutdown bus 1 or 2, which then fe~ds 
two of the Unit 1 and 2 4.16 kV shutdown boards (A and B 
ore and D); 

2. From the 500 kV swit~hyard. through USST 28 to a 4.16 kV 
unit board. That unit board feeds 4.16 kV shutdown bus 1 
or 2, which then feeds ·two of the Unit 1 and 2 4.16 kV 
shutdown boards (A and B or C and D); 

3. From the 161 kV transmission network, through common 
station service transformer (CSST) A to start bus 1A or 1 B, 
then to a 4.16 kV unit board. That unit board feeds 4.16 kV 
shutdown bus 1 or 2, which then feeds two of the Unit 1 and 
2 4.16 kV shutdown boards (A and B or C and 0); and 

4. From the 161 kV transmission network, through CSST B to 
start bus 1 A or 1 B, and then to a 4.16 kV unit board. That 
unit board feeds 4.16 kV shutdown bus 1 or 2, which then 
feeds two of the Unit 1 and 2 4.16 kV shutdown boards (A 
and B or C and D}. 

B 3.8-2 
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LCO 
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BFN-UNIT 1 

AC Sources - Operating 
B 3.8.1 

An offsite circuit consists of all breakers, transformers, 
switches, interrupting devices, cabling, and controls required to 
transmit power from the offsite transmission network to the A 
and B (Division I) or C and D (Division II) 4.16 kV shutdown 
boards. One of the two required qualified offsite power circuits 
must be from the 500 kV transmission network to meet the 
requirements of 10 CFR 50, Appendix A, GCD 17 (Ref. 1). 
Specific circuits are described below: 

1. From the 500 kV switchyard through unit station service 
transformer (U SST) 1 B to 4 .16 kV unit board 1 A, to 4 .16 kV 
shutdown bus 1, to 4.16 kV shutdown boards A and B; 
and/or, to 4.16 kV unit board 1 B, to 4.16 kV shutdown 
bus 2, to 4.16 kV shutdown boards C and D. 

2. From the 500 kV switchyard through USST 28 to 4.16 kV 
unit board 2A, to 4.16 kV shutdown bus 2, to 4.16 kV 
shutdown boards C and D; and/or, to 4.16 kV unit board 28, 
to 4.16 kV shutdown bus 1, to 4.16 kV shutdown boards A 
and B. 

3. From the 161 kV transmission network, through.common 
station service transformer (CSST) A to start bus 1A or 1 B, 
to 4.16 kV unit board 1A or 28, to 4.16 kV shutdown bus 1, 
to 4.16 kV shutdown boards A and B; or alternately, to 
4.16 kV unit board 1B or 2A. to 4.16 kV shutdown bus 2, to 
4.16 kV shutdown boards C and D. 

4. From the 161 kV transmission network, through CSST 8 to 
start bus 1 A or 1 B, to 4.16 kV unit board 1 A or 28, to 
4.16 kV shutdown bus 1, to 4.16 kV shutdown boards A and 
B; or alternately, to 4.16 kV unit board 1 B or 2A, to 4.16 kV 
shutdown bus 2, to 4.16 kV shutdown boards C and D. 

B 3.8-7 
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BFN-UNIT 1 

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

AC Sources - Operating 
B 3.8.1 

Condition J corresponds to a level of degradation in which all 
redundancy In the AC electrical power supplies has been lost. 
At this severely degraded level, any further losses in the AC 
electrical power system will cause a loss of function. Therefore, 
no additional time is justified for co·ntinued operation. The unit is 
required by LCO 3.0.3 to commence a controlled shutdown. 

Required Action K.1 is intended to provide assurance that a loss 
of offsite power, during the period that a required Unit 3 DG is 
inoperable, does not result in a complete loss of safety function 
of critical systems (i.e., SGT, CREVS, RHRSW, or EECW). 
These features are designed with redundant safety related 
divisions (i.e., single division systems are not included). 
Redundant required features failures consist of inoperable 
features associated with a division redundant to the division that 
has an inoperable Unit 3 DG. 

The Completion Time is intended to allow the operator time to 
evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"time zero" for beginning the allowed outage time "clock." In this 
Required Action the Completion Time only begins on discovery 
that both: 

a. An inoperable required Unit 3 DG exists; and 

b. A redundant required feature supported by another DG, is 
inoperable. 

(continued) 
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K.1 {continued) 

AC Sources - Operatlng 
B .3.8.1 

If, at any time during the existence-of this Condition (a required 
Unit 3 DG inoperable), a required redundant feature 
subsequently becomes inoperab.le, this Completion Time begins 
to be tracked. 

Discovering a required Unit 3 DG inoperable coincident with an 
inoperable required redundant feature that is .associated with 
the OPERABLE DGs results in starting the Completion Time for 
the Required Action. Four hours from the discovery of these 
events existing concurrently is acceptable because it minimizes 
risk while allowing time for restoration before subjecting the unit 
to transients associated with shutdown. 

The remaining OPERABLE DGs and offsite circuits are 
~dequate to supply electrical power to the onsite Class 1 E 
Distribution System. Thus, on a component basis, single failure· 
protection for the required feature's function may have been 
lost; however, function has not been Jost. The 4 hour 
Completion Tim'3 takes into account the component 
OPERABILITY of the redundant counterpart to the inQperable 
required feature. Additionally, the 4 hour Completion Time 
takes into account the capacity and capability of the remaining 
AC sources, reasonable time for repairs, and low probability of a 
OBA occurring during this period. 

B 3.8-26 
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B 3.8.3 

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air 

BASES 

BACKGROUND 

BFN-UNIT 1 

Each diesel generator (DG) is provided with three 
interconnected storage tanks having a minimum usable fuel oil 
volume (35,280 gallons) sufficient to operate that DG for a 
period of 7 days while the DG is supplying maximum post loss 
of coolant accident (LOCA) load demand discussed in FSAR, 
Section 8.5.3.4 (Ref. 1) and Regulatory Guide 1.137 (Ref. 2). A 
transfer pump is located at the fuel oil storage tanks which can 
supply fuel oil from two 71,000-gallon fuel oil storage tanks to 
the 7-day storage tanks. Only the 7-day storage tanks are 
subject to this LCO, the Actions, and the Surveillance 
Requirements. In addition, it is possible to transfer fuel from 
one 7-day storage tank to any other by using transfer pumps. 
This onsite fuel oil capacity is sufficient to operate the DGs for 
longer than the time to replenish the onsite supply from outside 
sources. 

Fuel oil is transferred from the 7-day storage tank to the day 
tank by either of two transfer pumps associated with each diesel 
generator. This is accomplished automatically by level switches 
on the day tank. Redundancy of pumps and piping precludes 
the failure of one pump, or the rupture of any pipe, valve, or tank 
to result in the loss of more than one DG. All 7-day tanks are 
embedded in the substructure of the Standby Diesel Generator 
Building. 

For proper operation of the standby DGs, it is necessary to 
ensure the proper quality of the stored fuel oil. The fuel oil 
property monitored is the total particulate concentration. 
Periodic testing of the stored fuel oil total particulate 
concentration is a method to monitor the potential degradation 
related to long term storage and the potential impact to fuel filter 
plugging as a result of high particulate levels. 

B 3.8-49 
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Diesel Fuel Oil, Lube Oil, and Starting Air 
8 3.8.3 

The AC sources (LCO 3.8.1 and LCO 3,8.2) are required to 
ensure the availaQility of the required power to shut down the 
reactor and maintain it in a safe shutdown condition after an 
abnormal operatjonaJ transient or a postulated OBA. Because 
stored diesel fuel oil, lube oil, and starting_ air subsystem support 
LCO 3.8; 1 and L.CO 3.8.2, stored diesel fuel oil, lube oil, and 
starting air are required to be within limits when ~he associated 
OG is required to be OPERABLE. 

The ACTIONS Table is modified by a Note indicating that 
separate Condition entry is allowed for.each DG. This is 
acceptable, since the Required Actions for each Condition 
provide appropriate compensatory actions for each inoperable 
DG subsystem. Complying with the Required Actions for one 
inoperable DG subsystem 111ay allow for continued operation, 
and subsequent inoperable DG subsystem(s) governed by 
separate Condition entry and application of associated Required 
Actions. 

In this condition, the 7-day fuel oil supply for a DG is not 
available. However, the Condition is restricted to fuel oil level 
reductic;ins that maintain at least a 6-day supply. The fuel oil 
level equivalent to a 6-day supply is 30,240 gallons. These 
circumstances may be caused by events such as: 

a. Full load operation required for an inadvertent start while at 
minimum required level; or 

b. Feed and ble.ed operations that may be necessitated by 
increasing particulate levels or any number of other oil 
quality degradations. 

B 3.8-52 
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A.1 (continued) 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

This restriction allows sufficient t_ime for obtaining the requisite 
replacement volume and performing the analyses required prior 
to addition of the fuel oil to the tank. A period of 48 hours is 
considered sufficient to complete restoration of the required 
level prior to declaring the DG inoperable.. This period is 
acceptable based on the remaining capacity(> 6 days), the fact 
that procedures will be initiated to obtain replenishment, and the 
low probability of an event during this brief period. 

In this Condition, the 7-day lube oil inventory, i.e., sufficient lube 
oil to support 7 days of continµous DG operation at full load 
conditions, is not available. However, the Condition is. restricted 
to lube oil volume reduction·s that maintain at least a 6;.day 
supply. The lube oil inventory equivalent.to a 6-day supply is 
150 gallons. This restriction allows suffipient time for obtaining 
the reql!isite replacement volume. A period of 48 hours is 
considered sufficient to complete restoration of the required 
volume prior to dec[ari11g the OG inoperable. This period is 
acceptable based on the remaining capacity (> 6 days), the low 
rate of usage, the fact that procedures will be initiated to obtain 
replenishment, and the low probability of an event during this 
brief period. 

This Condition is entered as a result of a failure to meet the 
acceptance criterion for particulates. Normally, trending of 
particulate levels allows suffic:;ient time to correct high particulate 
levels prior to reaching the limit of acceptability. Poor sample 
procedures (bottom sampling), contaminated sampling 
equipment, and error$ in laboratory analysis can produce 
failures that do not follow a trend. Since the presence 

8 3.8-53 
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C.1 (continued) 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

of particulates· does not mean failure of the f1,..1el oil to burn 
properly in the diesel engine, since particulate concentration is 
unlikely to change significantly between Surveillance Frequency 
intervals, and since proper engine performance has been 
recently demonstrated (within 31 days), it is prudent fo allow a 
brief period prior to declaring the associated DG inoperable. 
The 7 day Completion Time allows for further evaluation, 
re-sampling, and re-analysis of the DG fuel oil. 

With the new fuel oil properties defined in the Bases for SR 
3.8.3.3 not within the required limits, a period of 30 days is 
allowed for restoring the stored fuel oil properties. This period 
provides sufficient time to test the stored fuel oil to .determine 
that the new fuel oil, when mixed with previously stored fuel oil, 
remains acceptable, or to restore the stored fuel oil properties'. 
This restoration may involve feed and bleed procedures, 
filtering, or a combination of these procedures. Even if a DG 
start and load was required during this tim~ interval and the fuel 
oil properties were outside .limits, there iis high likelihood that the 
DG would still be capable of performing its intended function. 

Only one of the two redundant air starting systems is required to 
support associated DG operability. With the starting air receiver 
pressure< 165 psig in the required starting air system, sufficient 
capacity to start the associated DG may not exist The 
associated DG may be incapable of performing its intended 
function and must be immediately declared inoperable. This 
declaration also require~ entry into applicable Conditions arid 
Required Actions for an inoperable DG, LCO 3.8.1, 11AC 
Sources - Operating." 

B .3.8-54 
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F.1 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

With a Required Action and associated Completion Time not 
met, or the stored diesel fuel oil, lube oil, or starting air 
subsystem inoperable for reasons other than addressed by 
Conditions A through E, the associated DG may be incapable of 
performing its intended function and must be immediately 
declared inoperable. 

B 3.8-54a 
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SURVEILLANCE 
REQUIREMENTS 

BFN-UNJT 1 

SR 3.8.3.1 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

This SR provides verification that there is an adequate inventory 
of fuel oil in the storage tanks to support each DG's operation 
for 7 days at full load. The fuel oil level equivalent to a 7-day 
supply is 35,280 gallons when calculated in accordance with 
References 2 and 6. The required fuel storage volume is 
determined using the most limiting energy content of the stored 
fuel. Using the known correlation of diesel fuel oil absolute 
specific gravity or API gravity to energy content, the required 
diesel generator output, and the corresponding fuel 
consumption rate, the on site fuel storage volume required for 7 
days of operation can be determined. SR 3.8.3.3 requires new 
fuel to be tested to verify that the absolute specific gravity or API 
gravity is within the range assumed in the diesel fuel oil 
consumption calculations. The 7-day period is sufficient time to 
place the unit in a safe shutdown condition and to bring in 
replenishment fuel from an offsite location. 

The 31 day Frequency is adequate to ensure that a sufficient 
supply of fuel oil is available, since low level alarms are 
provided and unit operators would be aware of any large uses of 
fuel oil during this period. 

SR 3.8.3.2 

This Surveillance ensures that sufficient lubricating oil inventory 
is available to support at least 7 days of full load operation for 
each DG. The lube oil inventory equivalent to a 7-day supply is 
175 gallons and is based on the DG manufacturer's 
consumption values for the run time of the DG. 

A 31 day Frequency is adequate to ensure that a sufficient lube 
oil supply is onsite, since DG starts and run time are closely 
monitored by the plant staff. 

(continued) 
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SR 3.8.3.3 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

The tests listed below are a means of dete1TT1iniilg whether new 
fuel .oi.1 is of the appropriate grade and has not been 
contaminated with substances that would have an imme<;Hate 
detrimental impact on diesel engine combustion. If results from 
these tests are within acceptable limits, the fuel oil may be 
added to the storage tanks without concern for contaminating 
the entire volume offuel oil in the storage tanks. These tests are 
to be conducted prior to adding the new fuei to the 7-day storage 
tank(s), but in no case is the time between receipt of new fuel 
and conducting the tests to exceed 31 days following addition to 
the 7-day storage tanks. The tests, limits, and applicable ASTM 
Standards are as follows: 

~- Sample the new fuel oil in accordanc1;1 with ASTM 04057-
12 (Ref. 7) 

b. Verify in accordance with the tests specified in ASTM 
D975-14a (Ref. 7) that the sample has an absolute 
specific gravity at 60/60°F of a: 0.83 and s 0.89 or an API 
gravity at 60°F of~ 27° and ~ 39° when tested in 
accordance with ASTM D1298-12b (Ref. 7), a kinematic 
visco5,ity at 40°C of ~ 1.9 centistokes and s 4.1 
centistokes; and a flash point of 2: 125°F 

c. Verify that the new fuel oil has a clear and bright 
appearance with proper color when tested in 
accordance with ASTM D4176-04 or a water and 
sediment content within limits when tested in 
accordance with ASTM D2709-96 (Ref. 7) 

Failure to meet any of the above limits is cause for rejecting 
the new fuel oil, but does not represent a failure to meet the 
LCO because the fuel oil is not added to the 7-day storage 
tanks. 

Either prior to adding new fuel oil to the 7-day storage tanks 
or within 31 de1ys following the initial new fu19l oil sample, the 
fuel oil is analyzed to establish that the other properties 
specified in Table 1 of ASTM D975-14a (Ref. 7) are met for 
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BFN-UNIT 1 

SR 3.8.3.3 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B3.8.,3 

new fuel oil when tested in acqordance with ASTM D975-14a 
(Ref. 7}, except that the analysis for sulfur may be performed in 
accordance with ASTM D4294-1 O (Ref. 7) .. If these tests are not 
completed prior to adding new fuel oil to the 7-day storage tanks, 
the 31 day period is acceptable because the fuel oil properties of 
interest, even if they were not within stated limits, would not 
have an immediate effect on DG operation. This Surveillance 
ensures the availai;lility of high quality fuel oil for the DGs. 

Fuel oil degradation .during long term storage shows up as an 
increase in particulates, mostly due to oxidation. The presence 
of particul~tes does not mean that the fuel oil will not bum 
properly in a diesel engine. The particulates can cause fouling 
of filters and fuel oil injection equipment, however, which can 
cause engine failure. 

Particulate concentrations shouid be determined in accordance 
· with ASTM D6217-11 (Ref. 7). This method involves a 
gravimetric determination of total particulate concentrat,on in the 
fuel oil and has a limit of 1 O mg/I. It is acceptable to obtain a field 
sample for subsequent laboratory testing in lie!.! of field testing'. 
Because the 7-day tank consists of three interconnected tanks, 
samples are drawn from each tank. 

The Frequency,of this test takes into consideration fuel oil 
degradation trends that indicate that particulate concentration is 
unlikely to change significantly between Frequency intervals. 

SR 3.8.3.4 

This Surveillance ensures that, without the aid of the refill 
compressor, sufficient air start capacity for each DG is available. 
The system design requirements provide for at least one start 
cycle from on1;1 of two redundant air start systems without 
recharging. A start cycle is defined by the DG vendor, but 
usually is measured in terms of time (seconds of cranking) or 
engine cranking speed. The pressure specified in this SR is the 
lowest pressure at which at least one start attempt can be 
accomplished using one of two redundant air start systems. 

B 3.8-56a Revision 0,95 
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SR 3.8.3.4 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

The 31 day Frequency takes into account the capacity, 
capability, redundancy; and diversity of the AC sources and 
other indications available in the control room. including alarms. 
to alert the operator to below normal air start pressure, 

SR 3.8.3.5 

Microbiological fouling is a major cause of fuel oil degradation. 
There are ·numerous bacteria that can grow in fuel oil and cause 
fouling, but all must have a water environment in order to 
survive. Removal of water from the fuel storage tanks once 
every 31 days eliminates the necessary environment for 
bacterial survival: This is the most effective means of controlling 
microbiological fouling .. In addition, it eliminates the potential for 
water entrainment in the fuel oil during DG operation. Water 
may come from any of several sources, including condensation, 
ground water, rain water, contaminated fuel oil, and from 
breakdown of the fuel oil by bacteria. Frequent checking for and 
removal of accumulated water minimizes fouling and provides 
data regarding the watertight integrity of the fuel oil system. The 
Surveillance Frequencies are establi_shed by Regulatory Guide 
1.137 (Ref. 2). This SR is for preventive maintenance. The 
presence of water does not necessarily represent failure of this 
SR, provided the accumulated water is removed during 
performance of the Surveillance. 

1. FSAR, Section 8.5.3.4. 

2. Regulatory Guide 1.137, Revision 1, October 1979. 

3. FSAR, Chapter .6. 

4. FSAR, Chapter 14. 

5. NRC No. 93-102, "Final Policy Statement on Technical 
Specification Improvements," July 23, 1993. 
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Diesel Fuel Oil, Lube Oil, and Starting Air 
. B 3.8.3 

6. ANSI N195-1Q76, "Fuel Oil Systems for Standby Qjesel 

7. ASTM Standards, 04057-12; D4176-04; D2709:'96, D1298-
12b, D975-14a, D4294-10, 06217-11. 
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Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

11-30-1998 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

11-30-1998 
03-20-2003 
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B 3.4-2 
B 3.4-3 
B 3.4-4 

B 3.4-5 
B 3.4-6 
B 3.4-7 
B 3.4-8 
B 3.4-9 
B 3.4-10 
B 3.4-11 
B 3.4-12 
B 3.4-13 
B 3.4-14 
B 3.4-15 
B 3.4-16 
B 3.4-17 
B 3.4-18 
B 3.4-19 
B 3.4-20 
B 3.4-21 
B 3.4-22 
B 3.4-23 
B 3.4-24 
B 3.4-25 
B 3.4-26 
B 3.4-27 
B 3.4-28 
B 3.4-29 
B 3.4-30 
B 3.4-31 
B 3.4-32 
B 3.4-33 
B 3.4-34 
B 3.4-35 
B 3.4-36 
B 3.4-37 
B 3.4-38 
B 3.4-39 
B 3.4-40 

BFN-UNIT 2 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Amendment/ Revision No. 

Revision 20 
Revision 87 

Amendment 258 and 
Revision 3 

Amendment 258 
Amendment 258 
Amendment 258 
Amendment 258 
Amendment 258 

Revision 87 
0 
0 
0 

Amendment 256 
0 
0 
0 
0 
0 
0 
0 

Revision 81 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Revision 77 
0 

Amendment 286 
0 

Amendment 255 
Revision 29 
Revision 29 

Amendment 286 
Revision 29 

EPL-12 

Effective Date 

03-20-2003 
10-29-2014 

03-05-1999 and 
03-19-1999 
03-05-1999 
03-05-1999 
03-05-1999 
03-05-1999 
03-05-1999 
10-29-2014 

Initial 
Initial 
Initial 

12-23-1998 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

10-16-2013 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

02-15-2011 
Initial 

12-01-2003 
Initial 

11-30-1998 
01-25-2005 
01-25-2005 
12-01-2003 
01-25-2005 
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B 3.4-41 
B 3.4-42 
B 3.4-43 
B 3.4-44 
B 3.4-45 
B 3.4-46 
B 3.4-47 
B 3.4-48 
B 3.4-49 
B 3.4-50 
B 3.4-51 
B 3.4-52 
B 3.4-53 
B 3.4-54 
B 3.4-55 
B 3.4-55a 
B 3.4-56 
B 3.4-56a 
B 3.4-56b 
B 3.4-57 
B 3.4-58 
B 3.4-59 
B 3.4-60 
B 3.4-61 
B 3.4-62 
B 3.4-63 
B 3.4-64 
B 3.4-65 
B 3.4-66 
B 3.4-66a 
B 3.4-67 
B 3.4-68 
B 3.4-69 
B 3.4-70 
B 3.5-1 
B 3.5-2 
B 3.5-3 
B 3.5-3a 
B 3.5-4 
B 3.5-5 

BFN-UNIT 2 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Amendment/ Revision No. 

Revision 29 
0 
0 
0 

Amendment 286 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Revision 92 
Revision 92 
Revision 92 
Revision 26 
Revision 26 
Revision 26 
Revision 26 

0 
0 
0 
0 

Revision 92 
0 

Revision 26 
Revision 26 
Revision 92 
Revision 31 

Amendment 254 
Amendment 254 

0 
0 
0 

Revision 76 
Revision 65 
Revision 47 
Revision 80 

EPL-13 

Effective Date 

01-25-2005 
Initial 
Initial 
Initial 

12-01-2003 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

07-30-2015 
07-30-2015 
07-30-2015 
03-17-2004 
03-17-2004 
03-17-2004 
03-17-2004 

Initial 
Initial 
Initial 
Initial 

07-30-2015 
Initial 

03-17-2004 
03-17-2004 
07-30-2015 
04-06-2005 
09-08-1998 
09-08-1998 

Initial 
Initial 
Initial 

04-25-2013 
05-29-2012 
03-22-2007 
10-04-2013 
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B 3.5-6 
B 3.5-7 
B 3.5-8 
B 3.5-8a 
B 3.5-9 
B 3.5-10 
B 3.5-11 
B 3.5-12 
B 3.5-13 
B 3.5-14 
B 3.5-15 
B 3.5-16 
B 3.5-17 
B 3.5-18 
B 3.5-19 
B 3.5-20 
B 3.5-21 
B 3.5-22 
B 3.5-23 
B 3.5-24 
B 3.5-25 
B 3.5-26 
B 3.5-27 
B 3.5-28 
B 3.5-29 
B 3.5-30 
B 3.5-31 
B 3.5-32 
B 3.5-32a 
B 3.5-33 
B 3.5-34 
B 3.5-35 
B 3.5-36 
B 3.5-37 
B 3.5-38 
B 3.6-1 
B 3.6-2 
B 3.6-3 
B 3.6-4 
B 3.6-5 

BFN-UNIT 2 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Amendment / Revision No. 

0 
0 

Amendment 286 
Amendment 286 

0 
Amendment 269 
Amendment 269 

0 
0 
0 
0 

Revision 81 
Amendment 255 
Amendment 255 
Amendment 255 

0 
Revision 76 

0 
0 
0 
0 
0 
0 
0 
0 

Revision 6 
Amendment 254 
Amendment 286 
Amendment 286 

0 
0 

Revision 53 
Amendment 255 
Amendment 255 

0 
0 
0 

Amendment 254 
0 
0 

EPL-14 

Effective Date 

Initial 
Initial 

12-01-2003 
12-01-2003 

Initial 
03-12-2001 
03-12-2001 

Initial 
Initial 
Initial 
Initial 

10-16-2013 
11-30-1998 
11-30-1998 
11-30-1998 

Initial 
04-25-2013 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

08-17-1999 
09-08-1998 
12-01-2003 
12-01-2003 

Initial 
Initial 

05-18-2007 
11-30-1998 
11-30-1998 

Initial 
Initial 
Initial 

09-08-1998 
Initial 
Initial 
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B 3.6-6 
B 3.6-7 
B 3.6-8 
B 3.6-9 
B 3.6-10 
B 3.6-11 
B 3.6-12 
B 3.6-13 
B 3.6-14 
83.6-15 
B 3.6-16 
B 3.6-17 
B 3.6-18 
B 3.6-19 
B 3.6-20 
B 3.6-21 
B 3.6-22 
B 3.6-23 
B 3.6-24 
B 3.6-25 
B 3.6-26 
B 3.6-27 
B 3.6-28 
B 3.6-29 
B 3.6-30 
B 3.6-31 
B 3.6-32 
B 3.6-33 
B 3.6-34 
B 3.6-34a 
B 3.6-35 
B 3.6-36 
B 3.6-37 
B 3.6-38 
B 3.6-39 
B 3.6-40 
B 3.6-41 
B 3.6-42 
B 3.6-43 
B 3.6-44 

BFN-UNIT 2 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Amendment I Revision No. 

Amendment 255 
0 

Amendment 254 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Revision 105 
Revision 3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Revision 29 
Revision 84 

Amendment 268 
Revision 62 

Revision 105 
Amendment 254 

0 
0 
0 
0 
0 
0 
0 

EPL-15 

Effective Date 

11-30-1998 
Initial 

09-08-1998 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

09-01-2016 
03-19-1999 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

01-25-2005 
08-29-2014 
01-29-2001 
01-12-2012 
09-01-2016 
09-08-1998 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
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B 3.6-45 . 
B 3.6-46 
B 3.6-47 
B 3.6-48 
B 3.6-49 
B 3.6-50 
B 3.6-51 
B 3.6-52 
B 3.6-53 
B 3.6-54 
B 3.6-55 
B 3.6-56 
B 3.6-57 
B 3.6-58 
B 3.6-59 
B 3.6-60 
B 3.6-61 
B 3.6-62 
B 3.6-63 
B 3.6-64 
B 3.6-65 
B 3.6-66 
B 3.6-67 
B 3.6-68 
B 3.6-69 
B 3.6-70 
B 3.6-71 
B 3.6-72 
B 3.6-73 
B 3.6-74 
B 3.6-75 
B 3.6-76 
B 3.6-77 
B 3.6-78 
B 3.6-79 
B 3.6-80 
B 3.6-81 
B 3.6-82 
B 3.6-83 
B 3.6-84 

BFN-UNIT 2 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Amendment I Revision No. 

0 
0 
0 

Amendment 255 
0 
0 
0 
0 
0 
0 
0 

Amendment 255 
0 

Revision 85 
0 
0 
0 
0 

Revision 85 
0 
0 
0 
0 
0 
0 
0 

Amendment 272 
Amendment 272 

Revision 81 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

EPL-16 

Effective Date 

Initial 
Initial 
Initial 

11-30-1998 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

11-30-1998 
Initial 

09-30-2014 
Initial 
Initial 
Initial 
Initial 

09-30-2014 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

06-08-2001 
06-08-2001 
10-16-2013 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

(continued) 

Revision 108 
October 27, 2017 



Page No. 

B 3.6-85 
B 3.6-86 
B 3.6-87 
B 3.6-88 
B 3.6-89 
B 3.6-90 
B 3.6-91 
B 3.6-92 
B 3.6-93 
B 3.6-94 
B 3.6-95 
B 3.6-96 
B 3.6-97 
B 3.6-98 
B 3.6-99 
B 3.6-100 
B 3.6-101 
B 3.6-102 
B 3.6-103 
83.6-104 
B 3.6-105 
83.6-106 
B 3.6-107 
B 3.6-108 
B 3.6-109 
83.6-110 
B 3.6-111 
B 3.6-112 
B 3.6-113 
B 3.6-114 
83.6-115 
B 3.6-116 
B 3.6-117 
B 3.6-118 
B 3.6-119 
B 3.6-120 
B 3.6-121 
B 3.7-1 
B 3.7-2 
B 3.7-3 

BFN-UNIT 2 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Amendment I Revision No. 

Revision 3 
0 
0 
0 
0 
0 
0 
0 

Amendment 286 . 
Amendment 265 
Amendment 265 
Amendment 265 

0 
0 
0 
0 
0 

Revision 29 
Revision 29 
Revision 29 
Revision 29 
Revision 29 
Revision 29 
Revision 29 
Revision 29 

0 
0 

Revision 29 
Revision 29 

0 
Revision 29 
Revision 29 

0 
Revision 29 
Revision 29 

Revision 108 
Amendment 255 

Revision 73 
Revision 73 

Revision 102 

EPL-17 

Effective Date 

03-19-1999 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

12-01-2003 
05-24-2000 
05-24-2000 
05-24-2000 

Initial 
Initial 
Initial 
Initial 
Initial 

01-25-2005 
01-25-2005 
01-25-2005 
01-25-2005 
01-25-2005 
01-25-2005 
01-25-2005 
01-25-2005 

Initial 
Initial 

01-25-2005 
01-25-2005 

Initial 
01-25-2005 
01-25-2005 

Initial 
01-25-2005 
01-25-2005 
10-27-2017 
11-30-1998 
01-03-2013 
01-03-2013 
09-01-2016 
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B 3.7-4 
B 3.7-4a 
B 3.7-5 
B 3.7-5a 
B 3.7-5b 
B 3.7-6 
B 3.7-6a 
B 3.7-7 
B 3.7-8 
B 3.7-9 
B 3.7-10 
83.7-11 
B 3.7-12 
B 3.7-13 
B 3.7-14 
B 3.7-15 
B 3.7-16 
B 3.7-17 
B 3.7-17a 
B 3.7-18 
B 3.7-19 
B 3.7-19a 
B 3.7-20 
B 3.7-21 
B 3.7-21 a 
B 3.7-22 
B 3.7-23 
B 3.7-24 
B 3.7-25 
B 3.7-25a 
B 3.7-26 
B 3.7-27 
B 3.7-28 
B 3.7-29 
B 3.7-30 
B 3.7-31 
B 3.7-32 
B 3.7-33 
B 3.7-34 
B 3.7-35 

BFN-UNIT 2 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Amendment/ Revision No. 

Revision 73 
Revision 73 
Revision 73 
Revision 73 
Revision 73 
Revision 73 
Revision 73 
Revision 73 
Revision 73 
Revision 73 
Revision 69 

0 
0 

Amendment 254 
Revision 69 

0 
Amendment 255 

Revision 90 
Amendment 302 

Revision 90 
Revision 67 
Revision 67 
Revision 67 

Amendment 302 
Revision 67 
Revision 67 
Revision 67 
Revision 108 

Amendment 302 
Revision 67 

0 
0 
0 
0 
0 

Amendment 255 
Revision 103 
Revision 61 
Revision 31 

Amendment 255 

EPL-18 

Effective Date 

01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 
01-03-2013 
10-05-2012 

Initial 
Initial 

09-08-1998 
10-05-2012 

Initial 
11-30-1998 
02-26-2015 
10-16-2009 
02-26-2015 
08-10-2012 
08-10-2012 
08-10-2012 
10-16-2009 
08-10-2012 
08-10-2012 
08-10-2012 
10-27-2017 
10-16-2009 
08-10-2012 

Initial 
Initial 
Initial 
Initial 
Initial 

11-30-1998 
10-15-2015 
12-07-2010 
04-06-2005 
11-30-1998 
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B 3.7-36 
B 3.7-37 
B 3.7-38 
B 3.7-39 
B 3.8-1 
B 3.8-2 
B 3.8-3 
B 3.8-3a 
B 3.8-4 
B 3.8-4a 
B 3.8-5 
B 3.8-5a 
B 3.8-6 
B 3.8-7 
B 3.8-8 
B 3.8-9 
B 3.8-10 
B 3.8-11 
B 3.8-12 
B 3.8-13 
B 3.8-14 
B 3.8-15 
B 3.8-15a 
B 3.8-16 
B 3.8-17 
B 3.8-18 
B 3.8-18a 
B 3.8-19 
B 3.8-20 
B 3.8-21 
B 3.8-22 
B 3.8-23 
B 3.8-24 
B 3.8-25 
B 3.8-26 
B 3.8-27 
B 3.8-28 
B 3.8-29 
B 3.8-30 
B 3.8-31 

BFN-UNIT 2 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Amendment/ Revision No. 

Revision 103 
Revision 29 

0 
Revision 29 
Revision 52 

Revision 100 
Revision 42 
Revision 42 
Revision 47 
Revision 47 

Amendment 307 
Amendment 307 

Revision 52 
Revision 100 
Revision 52 
Revision 52 

0 
Amendment 286 

0 
0 

Amendment 307 
Amendment 307 
Amendment 307 
Amendment 307 
Amendment 307 
Amendment 307 
Amendment 307 
Amendment 307 

Revision 7 
0 
0 
0 
0 

Revision 101 
Revision 101 
Revision 28 
Revision 28 

0 
0 
0 

EPL-19 

Effective Date 

10-15-2016 
01-25-2005 

Initial 
01-25-2005 
05-11-2007 
06-09-2016 
11-16-2006 
11-16-2006 
03-22-2007 
03-22-2007 
10-05-2011 
10-05-2011 
05-11-2007 
06-09-2016 
05-11-2007 
05-11-2007 

Initial 
12-01-2003 

Initial 
Initial 

10-05-2011 
10-05-2011 
10-05-2011 
10-05-2011 
10-05-2011 
10-05-2011 
10-05-2011 
10-05-2011 
09-17-1999 

Initial 
Initial 
Initial 
Initial 

08-18-2016 
08-18-2016 
08-26-2004 
08-26-2004 

Initial 
Initial 
Initial 
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B 3.8-32 
B 3.8-33 
B 3.8-34 
B 3.8-35 
B 3.8-36 
B 3.8-37 
B 3.8-38 
B 3.8-39 
B 3.8-40 
B 3.8-41 
B 3.8-42 
B 3.8-43 
B 3.8-44 
B 3.8-45 
B 3.8-46 
B 3.8-47 
B 3.8-48 
B 3.8-49 
B 3.8-50 
B 3.8-51 
B 3.8-52 
B 3.8-53 
B 3.8-54 
B 3.8-54a 
B 3.8-55 
B 3.8-56 
B 3.8-56a 
B 3.8-56b 
B 3.8-56c 
B 3.8-57 
B 3.8-58 
B 3.8-59 
B 3.8-60 
B 3.8-61 
B 3.8-62 
B 3.8-63 
B 3.8-64 
B 3.8-65 
B 3.8-66 
B 3.8-67 

BFN-UNIT 2 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Amendment / Revision No. 

0 
Amendment 255 
Amendment 255 
Amendment 255 

Revision 42 
Revision 42 · 

0 
0 
0 

Revision 52 
Revision 52 
Revision 52 
Revision 52 

0 
0 
0 
0 

Revision 95 
0 
0 

Revision 95 
Revision 95 
Revision 95 
Revision 95 
Revision 95 
Revision 95 
Revision 95 
Revision 95 
Revision 95 

0 
0 
0 
0 
0 
0 
0 
0 

Amendment 255 
Revision 58 · 

0 

EPL-20 

Effective Date 

Initial 
11-30-1998 
11-30-1998 
11-30-1998 
11-16-2006 
11-16-2006 

Initial 
Initial 
Initial 

05-11-2007 
05-11-2007 
05-11-2007 
05-11-2007 

Initial 
Initial 
Initial 
Initial 

01-21-2016 
Initial 
Initial 

01-21-2016 
01-21-2016 
01-21-2016 
01-21-2016 
01-21-2016 
01-21-2016 
01-21-2016 
01-21-2016 
01-21-2016 

Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

11-30-1998 
10-01-2008 

Initial 
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B 3.8-68 
B 3.8-69 
B 3.8-70 
B 3.8-71 
B 3.8-72 
B 3.8-73 
B 3.8-74 
B 3.8-75 
B 3.8-76 
B 3.8-77 
B 3.8-78 
B 3.8-79 
B 3.8-80 
B 3.8-81 
B 3.8-82 
B 3.8-83 
B 3.8-84 
B 3.8-85 
B 3.8-86 
B 3.8-87 
B 3.8-87a 
B 3.8-88 
B 3.8-89 
B 3.8-90 
B 3.8-91 
B 3.8-92 
B 3.8-93 
B 3.8-94 
B 3.8-95 
B 3.8-96 
B 3.8-97 
B 3.8-98 
B 3.8-99 
B 3.8-100 
B 3.8-101 
B 3.8-102 
B 3.8-103 
B 3.8-104 
B 3.8-105 
83.8-106 

BFN-UNIT 2 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Amendment I Revision No. 

Amendment 255 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Revision 76 
Revision 91 
Revision 76 

0 
Revision 36 

0 
0 
0 

Revision 76 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Revision 76 
0 

EPL-21 

Effective Date 

11-30-1998 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

04-25-2013 
06-17-2015 
04-25-2013 

Initial 
06-22-2006 

Initial 
Initial 
Initial 

04-25-2013 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

04-25-2013 
Initial 
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B 3.8-107 
B 3.8-108 
B 3.9-1 
B 3.9-2 
B 3.9-3 
B 3.9-4 
B 3.9-5 

B 3.9-5a 
B 3.9-6 
B 3.9-7 

. B 3.9-8 
B 3.9-9 
B 3.9-10 
B 3.9-11 
B 3.9-12 
83.9-13 
B 3.9-14 
B 3.9-15 
B 3.9-16 
B 3.9-17 
B 3.9-18 
B 3.9-19 
B 3.9-20 
B 3.9-21 
B 3.9-22 
B 3.9-23 
B 3.9-24 
B 3.9-25 
B 3.9-26 
B 3.9-27 
B 3.9-28 
B 3.9-29 
B 3.9-30 
B 3.9-31 
B 3.9-32 
B 3.9-33 
B 3.9-34 
B 3.9-35 
B 3.9-36 

BFN-UNIT 2 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Amendment/ Revision No. 

0 
0 
0 
0 
0 

Amendment 274 
Amendment 274 and 

Revision 16 
Revision 60 

0 
0 
0 
0 

Revision 60 
0 
0 

Revision 60 
0 
0 
0 
0 

Revision 60 
0 
0 
0 

Revision 60 
Revision 29 

0 
Revision 29 

0 
0 
0 
0 
0 
0 
0 
0 
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Initial 
Initial 
Initial 

10-16-2009 
Initial 
Initial 

10-16-2009 
Initial 
Initial 
Initial 
Initial 

10-16-2009 
Initial 
Initial 
Initial 

10-16-2009 
01-25-2005 
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01-25-2005 
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Initial 
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Initial 
Initial 
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Revision 51 
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Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
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Initial 
Initial 
Initial 
Initial 
Initial 

04-09-1999 
Initial 
Initial 
Initial 
Initial 
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Initial 
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BASES 

Reactor Core SLs 
8 2.1.1 

APPLICABLE 2.1.1.1 Fuel Cladding Integrity (continued) 
SAFETY ANALYSES 

BFN-UNIT 2 

For example, Reference 5 test data, taken at low pressures and 
flow rates, indicate assembly critical power in excess of 4 MWt, 
for flow rates indicative of natural circulation conditions. At 25% 
rated power, assembly average power is ~ 1.2 MWt. When 
considering design peaking factors, hot channel power could be 
expected to be on the order of 2 MWt. Consequently, operation 
up to 25% rated core power, with normal natural circulation 
available, is conservative even if reactor pressure is less than the 
lower pressure limit of the critical power correlation. 

When reactor power is significantly Jess than 25% of rated (e.g., 
below 10% of rated), hot .channel flow supported by the available 
driving head may fall below 28,000 lbm/hr (along the lower 
portion of the natural circulation flow characteristic on the 
Power/Flow map). However, the critical power supported by the 
flow, remains above actual hot channel power conditions. The 
inherent characteristics of BWR natural circulation make core 
power/flow follow the natural circulation line as long as normal 
annulus water level is maintained. 

Operation below 25% rated core thermal power is conservatively 
acceptable, even for reactor operations at natural circulation. 
Adequate fuel thermal margins are maintained for low power 
conditions present during core natural circulation, even though 
the flow may be less than the critical power correlation 
applicability range. 

The low pressure safety limit value of 585 psig has been 
determined to adequately bound the minimum pressure that 
might occur while reactor power is at or aboe 25% of rated. This 
condition would most likely be created by a rapid 
depressurization of the vessel and a subsequent scram. 
Reference 8 provides a detailed evaluation of this transient 
event, and provides the basis for the low pressure safety limit of 
585 psig. 

B 2.0-4 

(continued) 
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BASES (continued) 

SAFETY LIMIT 
VIOLATIONS 

REFERENCES 

BFN-UNIT 2 

Reactor Core Sls 
B 2.1.1 

Exceeding an SL may cause fuel damage and create a potential 
for radioactive releases in excess of 10 CFR 50.67, "Accident 
Source Term," limits (Ref. 7). Therefore, it is required to insert 
all insertable contrQI rods and restore compliance with the SLs 
within 2 hours. The 2 hour Completion Time ensures that the 
operators take prompt remedial action and also ensures that the 
probability of an accident occurring during this period is minimal. 

1. 10 CFR 50, Appendix A, GDC 1 O. 

2. EMF'-2209(P)(A), SPCB Critical Power Correlation, (as 
identified in the COLR). 

3. EMF-2245(P)(A), Application of Siemens Power 
Corporation's Critical Power Correlations to Co-Resident 
Fuel, (as identified in the COLR). 

4. ANP-10307PA Revision 0, AREVA MCPR Safety Limit 
Methodology for Boiling Water Reactors, AREVA NP, 
June 2011. · 

5. ANP-10298PA Revision 0, ACE/ATRIUM 10XM Critical 
Power Correlation, AREVA NP, March 2010.· 

6. ANP-3140(P) Revision 0, Browns Ferry Units 1, 2, and 3 
Improved K-factor Model for ACE/ATRIUM 1 OXM Critical 
Power Correlation, AREVA NP, August 2012. 

7. 10 CFR 50.67. 

8. ANP-3245P Revision 1, Browns Ferry Evaluation of PRFO 
Low Pressure Technical Specification Value, AREVA Inc., 
February 2014. 

B 2.0-7 Revision 9, ~. ~. a'+, 97 
Amendment g13 
February 5, 2016 



BASES 

LCO 3.0.3 
(continueo) 

LCO Applicability 
B 3.0 

This Specification delineates the time limits for placing the unit in. a 
safe MODE or other specified condition when 9peration cannot be 
maintained within the limits for safe operation as defined by the 
LCO and its ACTIONS. It.is not intended to be used as an 
operational convenience that permits routine voluntary removal of 
redundant systems or components from service in lieu of other 
alternatives that would not result in redund.i:tnt systems or 
components being inoperable. 

Upon entering LCO 3.0.3, 1 hour 1s allowed to prepare fqr an 
orderly shutdown before initi~ting a change in unit operation. This 
inqludes time to permit the operator to coordinate the reduction in 
electrical generation with the load dispatcher to ensure the stability 
and ~vailability of the electrical grid. The LCO phrase, "Action shall 
be initiated within 1 hour ... " does not mean that a change in load 
must be commenced by the end of the 1 hour period. The action 
initiated at the end of the 1 hour period may be administrative in 
nature, suoh as preparing shutdown procedures. If corrective 
measures which would allow exiting LCO 3.0_3 are not complete at 
the end of 1 hour, but there is reasonable assurance that they will 
be completed with enough time remaining to allow for an orderly 
unit shutdown, if required, commencing a load decrease may be 
delayed until that time, The time limits specified to reach lower 
MODES of operation permit the shutdown to proceed in a 
controlled and orderly manner that is well within the specified 
maximum cooldown rate and within the capabilities of the unit, 
assuming that only the minimum required equipment is 
OPERABLE. This reduces thermal stresses on components of the 
Reactor Coolant System and the potential for a plant upset that 
could challenge safety systems under conditions to which this 
Specification applies. The use and int~rpretation of spec;ified times 
to complete the actions of LCO 3.0.3 are consistent with the 
discussion of Section 1.3, Completion Times. 

B 3.0-4 

{continued} 
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BASES 

LCO 3.0.3 
(continued) 

BFN-UNIT 2 

LCO Applicability 
B 3.0 

A unit shutdown required in accordance with LCO 3.0.3 may be 
terminated and LCO 3.0.3 exited if any of the following occurs: 

a. The LCO is now met. 

b. A Condition exists for which the. Required Actions have now 
been performed. 

c. ACTIONS exist that do not have expired Completion Times. 
These Completion Times are applicable from the point in time 
that the Condition is initially entered and not from the time 
LCO 3.0.3 is exited. 

(continued) 

B 3.0-4a Revision 0 



BASES 

APPLICABLE (Deleted by Tech Spec Bases Revision 106) 
SAFETY ANALYSES 

(continued) 

BFN-UNIT 2 B 3.2-2 

APLHGR 
B 3.2.1 

(continued) 
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BASES 

APPLICABLE 
SAFETY ANALYSES 

(continued) 

BFN-UNIT2 

AREVA Fuel 

APLHGR 
B 3.2.1 

For AREVA fuel, APLHGR limits are developed as a function of 
exposure and, along witn the LHGR limits, ensure adherence to 
fuel design limits during abnormal operational transients. No 
power- or floY\f-dependent corrections are applied to the 
ALPHGR (referred to as the maximum APLHGR or MAPLHGRJ. 
AREVA APLHGR limits are intended to be bound by the LHGR 
limits. 

The calculational procedure used to establish the AREVA fuel 
MAPLHGR limits is based on LOCA analyses as defined in 
1 o CFR 50.46, Appendix K. MAPLHGR limits cire created to 
assure that the peak cladding temperature of AREVA fuel 
following a postulated design basis LOCA will not exceed ,the 
PCT and maximum oxidation limits specified in 10 CFR 50.46, 
Appendix K. The calculational models and methodology are 
described in References 11 and 12. 

The .AREVA fuel MAPLHGR limits for two-loop operation are 
specified in the COLR. For simple loop operation, a MAPLHGR 
multiplier is applied to the MAPLHGR limit (Ref. 11). The 
multiplier is documented in the COLR. 

The AHLPHGR satisfies Criterion 2 of the NRC Policy 
Statement (Ref. 6). 

B 3.2-3 

(continued) 
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BASES 

LCO 

APPLICABILITY 

BFN-UNIT 2 

APLHGR 
8 3.2.1 

The APLHGR limits specified in the COLR are the res.ult of the 
fuel design, DBA. and transient analyses. With only one 
recirculation loop in operation, in conformance with the 
requirements of LCO 3.4.1, "RecirculaUon Loops Operating," the 
limit is determined by multiplying the exposure dependent limit 
by an APLHGR correction factor (Ref. 5 and R.ef. 10). Cy~le 
specific APLHGR correction factors for single recirculation loop 
operation are documented in the COLR. APLHGR limits are 
selected such that no power or flow dependent corrections are 
required. Additional APLHGR. operating limit adjustments may 
be provided in the COLR supporting other analyzed equipment 
out-of-service conditions. 

The APLHGR limits are primarily derived from fuel design 
evaluations and LOCA and transient analyses assumed to occur 
at high power levels. Design calculations {Ref. 4) and operating 
experience have shown that as .power is reduced, the margin to 
the required APLHGR limits increases. This trend continues 
down to the pow~r range of 5% to 15% RTP when entry into 
MODE 2 occurs. When in MODE 2, the intermediate range 
monitor scram function provides prompt scram initiation during 
any significant transient, thereby effectively removing any 
APLHGR limit compliance concern in MOOE 2. Therefore, at 
THERMAL POWER l~vels s-; 25% RTP, the reactor is operating 
with substantial margin to the APLHGR limits; thus this LCO is 
not required. 

B 3.2-3a 

(continued) 

Revision 3!1-, ~. 106 
Amendment No. 256 

October 27, 2016 



BASES (continued) 

REFERENCES 

BFN-UNIT 2 

1. (Deleted by Tech Spec Revision 74) 

2. FSAR, Chapter 3. 

3. FSAR, Chapter 14. 

4. FSAR, Appendix N. 

APLHGR 
B 3.2.1 

5. NEDC-32484P, "Browns Ferry Nuclear Plant Units 1, 2, 
and 3, SAFER/GESTR-LOCA Loss-of-Coolant Accident 
Analysis," Revision 5, January 2002. 

6. NRC No. 93:-102, "Final Policy Statement on Technical 
Specification lrnprovements;° July 23, 1993. 

7. NEDC-324~3P, "Maximum Extended Load Line Limit and 
ARTS Improvement Program Analyses for Browns Ferry 
Nuclear Plant Units 1, 2, and 3," April 1995. · 

8. NED0-30130-A, "Steady State Nuclear Methods," 
May 1985. 

9. NED0-24154, "Quc1lification of the One-Dimensional Core 
Transient Model for Boiling Water Reactors," October 1978. 

10.NED0-24236, "Browns Ferry Nuclear Plant Units 1, 2, and 3, 
Single~Loop Operation," May 1981. 

11. EMF-2361 (P)(A), Rev. oi "EXEM BWR-2000 ECCS 
Evaluation Model," Framatome ANP Inc., as supplemented 
by the site specific approval in NRC safety evaluation, 
February 15, 2013 and July 31, 2014. 

12.EMF-2292(P)(A). "ATRIUM™-10: Appendix K Spray Heat 
Transfer Coefficients," (as identified in the COLR). 

B 3.2-5 

(continued) 
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BASES 

REFERENCES 
(continued) 

BFN-UNIT 2 

APLHG,R 
B 3.2.1 

13.XN-NF-81-58(P)(A), "R0DEX2 Fuel Road Thermal­
Mechanical Response Evaluation Model," (as identified in 
theCOLR). 

14.XN-NF-80-19,(P)(A), Volume 1, "Exxon Nuclear 
Methodology for Boiling Water Reactors - Neutronic 
Methods for Design and Analysis," (as identified in the 
COLR). 

15.XN-NF-80-19(P)(A), Volume 4, "Exxon Nuclear 
Methodology for Boiling Wi:iter Reac:tors: Application of 
the ENC Methodqlpgy to BWR Reloads," (as identified in 
the COLR). 

16. BAW-10247PA Revision 0, "Realistic Thermal-Mechanical 
Fuel Rod Methodology for Boiling Water Reactors," AREVA 
NP, February 2008. · 

B 3.2-5a Revision ~. G-1-, -7-4, 106 
Amendment 313 

October 27, 2016 



MCPR 
B 3.2.2 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR) 

BASES 

BACKGROUND MCPR is a ratio of the fuel assembly power that would result in 
the onset of boiling transition to the actual fuel assembly power. 
The MCPR Safety Limit {SL) is set such that 99.9% of the fuel 
rods avoid boiling transition if the limit is not violated (refer to the 
Bases for SL 2.1.1.2). The operating limit MCPR is established 
to ensure that no fuel damage results during abnormal 
operational transients. Altho~gh fuel damage does not 
necessarily occur if a fuel rod actually experienced boiling 
transition (Ref. 1), the critical power at which boiling transition is 
calculated to occur has been adopted as a fuel design criterion. 

The onset of transition boiling is a phenomenon that is readily 
detected during the testing of various fuel bundle designs. 
Based on these experimental data, correlations have been · 
developed to predict critical bundle power (i.e., the bundle 
power level at the onset of transition boiling) for a given set of 
plant parameters (e.g., reactor vessel pressure, flow, and 
subcooling). Because plant operating conditions and bundle 
power levels are monitored and determined relatively easily, 
monitoring the MCPR is a convenient way of ensuring that fuel 
failures due to inadequate cooling do not occur. 

APPLICABLE The analytical methods and assumptions used in evaluating 
SAFETY ANALYSES the abnormal operational transients to establish the operating 

limit MCPR are presented in References 11, 12, 13, 14, and 15. 
To ensure MCPR SL is not exceeded during any transient event 
that occurs with moderate frequency, limiting transients have 
been analyzed to determine the largest reduction in critical 
power ratio (CPR). The types of transients 

BFN-UNIT 2 8 3.2-6 

(continued) 
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BASES 

APPLICABLE 
SAFETY ANALYSES 

(continued) 

BFN-UNIT 2 

MCPR 
B 3.2.2 

evaluated are loss of flow, increase in pressure and power, 
positive reactivity insertion, and coolant temperature decrease. 
The limiting transient yields the largest change in CPR (LlCPR). 
When the largest 6CPR is added to the MCPR SL, the required 
operating limit MCPR is obtained. 

The MCPR operating limits derived from the transient analysis 
are dependent on the operating core flow and power to ensure 
adherence to fuel design limits during the worst transient that 
occurs with moderate frequency (Ref. 8). Flow dependent 
MCPR (MCPRf) limits are determined by steady-state thermal 
hydraulic methods using the three-dimensional BWR simulator 
code (Ref. 12) and the multichannel thermal hydraulics code 
(Ref. 13). The operating limit is dependent on the maximum 
core flow limiter setting in the Recirculation Flow Control 
System. 

Power-dependent MCPR limits (MCPRp) are determined by the 
three-dimensional BWR simulator code {Ref. 12) and the one­
dimensional transient codes (Refs. 14 and 15). Due to the 
sensitivity of the transient response to initial core flow levels at 
power levels below those at which the turbine stop valve closure 
and turbine control valve fast closure scrams are bypassed, 
high and low flow MCPRp operating limits are provided for 
operating between 25% RTP and the previously mentioned 
bypass power level. 

The MCPR satisfies Criterion 2 of the NRC Policy Statement 
(Ref. 7). 

B 3.2-7 

(continued) 
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BASES (continued) 

LCO 

APPLICABILITY 

BFN-UNIT 2 

MCPR 
B 3.2.2 

The MCPR operating limits specified in the COLR are the result 
of the D~sign Basis Accident (OBA) and transient analysis. 
Additionally MCPR operatin9 limits supporting analyzed 
equipment out.:.of-service conditions are provided in the COLR. 
The operating limit MCPR is determined by the larger of the 
MCPR, and MCPRp limits. 

The MCPR operating limits are primarily derived from transient 
analyses that ate assumed to occur at high power levels. Below 
25% RTP, the reactor is operating at a minimum recirculation 
pump speed and the moderator void ratio is small. SurveilJance 
of thermal limits below 25% RTP is unnecessary due to the 
large inherent margin that ensures th.at the MCPR SL is not 
exceeded even if a limiting transient occurs. Statistical an~lyses 
indicate that the nominal value of the initial MCPR expected at 
25% RTP is> 3.5. Studies of the variation of limiting transient 
behavior have been performed over the range of power and flow 
conditions. These studies encompass the range qf key actual 
plant parameter values· important to typically limiting transients. 
The results of these studies demonstrate that a margin is 
expected between performance and the MCPR requirements, 
and that margins increase as power is reduced to 25% RTP. 
This trend is expected to continue to the 5% to 15% pow~r 
range when entry into MODE 2 occurs. When in MODE 2, tlie 
intermediate range monitor provides rapid.scram initiation for 
any significant power increase transient, which effectively 
eliminates any MCPR compliance concern. Therefore, at 
THERMAL POWER levels < 25% RTP, the reactor is operating 
with substantial margin to the MCPR limits and this LCO ls not 
required. 

B 3.2-8 

(continued) 
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REFERENCES 

BFN-UNIT2 

MCPR 
B 3.2.2 

1. NUREG-0562, "Fuel Rod Failure As a Consequence of 
Departure from Nucleate Boiling or Dryout," June 1979. 

2. (Deleted) 

3. FSAR, Chapter 3. 

4. FSAR, Chapter 14. 

5. FSAR, Appendix N. 

6. (Deleted) 

7. NRG No. 93-102, "Final Policy Statement on Technical 
Specification Improvements." July 23, 1993. 

8. NEDC.:..32433P, "Maximum Extended Load Line Limit and 
ARTS Improvement Program Analyses for Browns Ferry 
Nuclear Plarit Units 1, 2, and 3;" April 1995. 

9. (Deleted). 

10. NED0-24236, "Browns Ferry Nuclear Plant Units 1, 2, and 3, 
Single-Loop Operatiqn," May 1981. 

11. ANP-10307PA Revision 0, "AREVA MCPR Safety Limit 
Methodology for Boiling Water Reactors," AREVA NP, 
June 2011. 

12. EMF-2158(P)(A), "Siemens Power Corporation Methodology 
for Boiling Water Reactors: Evaluation and Validation of 
CASM0-4/MICROBURN-82/ (as identified in the COLR). 

B 3.2-11 
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LCO 

APPLICABILITY 

BFN-UNIT 2 

LHGR 
B 3.2.3 

The LHGR is a basic assumption in the fuel design analysis. 
The fuel has been designed to operate at rated core power with 
sufficient design margin to the LHGR calculated to cause a 1 % 
fuel cladding plastic strain. The operating limit to accomplish 
this objective is specified in the COLR. 

Additional LHGR operating limits adjustments may be provided 
in the COLR to support analyzed equipment out-of-service 
operation. 

The LHGR limits are derived from fuel design analysis that is 
limiting at high power level conditions. At core thermal power 
levels < 25% RTP, the reactor is operating with a substantial 
margin to the LHGR limits and, therefore, the Specification is 
only required when the reactor is operating at ~ 25% RTP. 

B3.2-13a 

(continued) 
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BASES 

LCO 3.3.11 

APPLICABILITY 

ACTIONS 

BFN-UNIT 2 

Hydrogen Monitoring Instrumentation 
B 3.3.11 

The primary containment hydrogen monitoring instrumentation 
allows the operators to detect trends in hydrogen concentration to 
dlagno~e the course of beyond design basis accidents. High 
hydrogen concentration is measured, continuously recorded, and 
displayed in the control room by a single instrument channel. The 
analyzer has the capability for sampling both the drywall and the 
suppression chamber. LCO 3.3.11 requires the . .primary 
containment hydrogen analyzer to be OPERABLE. 

The primary containment hydrogen analyzer is required to be 
OPERABLE when primary containment is inerted, except as 
allowed by the relaxat.ions during startup and shutdown addressed 
below. The primary containment must be inert in MODE 1, since 
this is the condition with the highest probability of an event that 
could produce hydrogen. 

Jnerting the primary containment is an operational problem 
because it prevents containment access without .an appropriate 
breathing apparatus. Therefore, the primary containment is inerted 
as late as possible in the plant startup and de-inerted as soon as 
possible in the plant shutdown. As long as reactor power is 
< 15% RTP, the potential for an event that generates significant 
hydrogen is .low and the primary containment need not be inert. 
Furthermore, the probability of an event that generates hydrogen 
occurring within the first 24 hours of a startup, or within the last 
24 hours before a shutdown, is low enough that these "windows," 
when the primary containment is not inerted, are also justified. 
The 24 hour time period is a reasonable amount .of time to aHow 
plant per~mnnel to perform inerting or de-inerting. 

Seven days to restore the instrument is reasonable given the 
requirements to be a_vailable for use in diagnosing beyond design 
basis events. 

B 3.3-63 TRM Revision 48, ~. '.f'.4, 78, 130 
August 3, 2016 



Backup Control System 
B 3.3.3.2 

Table 8 3.3.3.2-1 {Page 2 of 4) 
Backup Control System Instrumentation and Controls 

FUNCTION 

Transfer/Control Parameter (continued) 

14. RHRSW Pumps 
(0-43-23-1, -5, -8, -12) (0-HS-23-1C, -5C, -8C. ·12C}; 
EECW Pumps (north header) 
(0-43-23-1, -85, -8, -91) {0-HS-23-1C, -85C, -SC. -91C); 
EECW Pumps (south header) 
(0-43-23-15, -88, -23, -94) (O-HS-23-15C, -88C, -23C, -94C). 

15. RHRSW Discharge Valves for RHR Loop I Heat Exchangers 
(2-XS-23:-34, -40) (2-HS-23-34C, -40C) 

16. RCW Pumps 1D and 30 (Trip Function Only) 
(1-XS-24-16, 3-XS-24-16) (1-HS-24-16C, 3-HS-24-16C) 

17. Recirculation System Sample Line Isolation Valves 
(2-XS-43-13, -14) (2-HS-43-13C, -14C} 

18. EECW Sectionalizing Valves 
(0-XS-67-13, -14, -17, -18. -21, -22, -25, -26) 
(O-HS-67-13C, -14C, -17C, -18C, -21C, -22C, -25C, -26C} 

19. (Deleted by Revision 88) 
20. Recirculation Pump 2B Discharge Valve 

(2-XS-68-79) (2-HS-68-79C) 
21. · RWCU Drain to Main Condenser Hotwell Isolation Valve 

(2-XS-69-16} (2-HS-69-16C) 

note e: There are 12 RHRSW pumps. All are equipped with emergency 
transfer switches. Backup Control must be available for 2 
OPERABLE pumps ali9ned for EECW service (supports all 
units). Backup control for an additional 2 OPERABLE pumps 
must be available for RHRSW for RHR Loop I. 

note f: 1 Discharge Valve per RHR Loop I Heat Exchanger for a total of 
2. 

note g: 1 per pump. Trip function necessary to prevent spurious start 
overloading 4-kV Buses/Diesel Generators. 

note h: Deleted. 

note i: 1 Recirculation System Sample Line Isolation Valve required, 
may be either inboard valve or outboard valve. 

Note j: Not required if valve breaker remains open, per NFPA 805 
requirement, except when required for valve testing or operation. 

BFN-UNIT 2 B 3.3-106 

NUMBER 
REQUIRED 

note e 

2, note f 

2, note g 

1, note i 

8, 1 per valve, 
notej 

1 

1 

~ 
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BASES 

BACKGROUND 
(continued) 

APPLICABLE 
SAFETY ANALYSES, 
LCO, ctnd 
APPLICABILITY 

BFN-UNIT 2 

A lWS-RPT Instrumentation 
B 3.3.4.2 

There are two motor breakers provided for each of the two 
recirculation pumps for a total of four breakers. The output of 
each trip system is provided to one of the two breakers for each 
recirculation pump. 

The A 1WS-RPT initiates an RPT to aid in preserving the 
integrity of the fuel cladding following events in which a scram 
does not, but should, occur. Based on its contrib~tiori to the 
reduction of overall plant risk, however, the instrumentation 
meet.s Criterion 4 of the NRC Policy Statement (Ref. 3). 

The OPERABILITY of the A lWS-RPT is dependent on the 
OPERABILITY of the individual instrumentatiqri channel 
Functions. Each Function must have a required number of 
OPERABLE channels in each trip system, with their setpoints 
within the specified Allowable Value of SR 3.3.4.2.3. The 
setpoint is calibrated coh$istent with applicable setpoint 
methodology ctssumptions (nominal trip setpoint). A TWS-RPT 
Channel OPERABILITY also includes the associated 
recirculation pump motor breaker~. A channel is inoperable if its 
actual trip setpoint is not within its required Allowable Value. 

Allowable Values are specified for each ATWS-RPT Function 
specified in the LCO. Nominal trip setpoints are specifi~d in the 
setpoint calculations. The nominal setpoints are selected to 
ensure that the setpoints do not exceed the Allowable Value 
between CHANNEL CALIBRATIONS. Operation with a trip 
setpoint less conservative than the nominal trip setpoint, but 
within its Allowable Value, is acceptable. Trip setpoints are 
those predetermined values of output at which an action should 
take place. The setpoints are compared to the actual process 

B 3.3-121 
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(continued) 

BFN-UNIT2 

· Primary Containment Isolation Instrumentation 
B 3.3.6.1 

1.b. Main Steam Line Pressure - Low (PIS-1-72, 76, 82, 86) 

Low MSL pressure with the reactor at power indicates that there 
may be a problem with the turbine pressure regulation, which 
could re$ult in a low reactor vessel water level condition and the 
RPV cooling down more than 100°F/hr if the presl>ure loss is 
allowed to continue. The Main Steam Line Pressure - Low 
Function is directly assumed in the analysis of the pressure 
regulator failure (Ref. 2). For this event, the closure of the 
MS IVs ensures that the RPV temperature change liniit 
(100°F/hr) is not reached. In addition, this Function supports 
actions to ensure that Safety Limit 2.1.1.1 (585 psig) is not 
exceeded. (This Fur1ction closes the MSIVs prior to pressure 
decreasing below the safety limit, which results in a scram due 
to MSIV closure, thus reducing reactor power fo < 25% RTP .) 

The MSL low pressure signals are initiated from four 
transmitters that are connected to the MSL header. The 
transmitters are arranged such that, even though physically 
separated from each other, each transmitter is able to detect 
low MSL pressure. Four channels of Main Steam Line 
Pressure - Low Function are available and are required to be 
OPERABLE to ensure that no single instrument failure can 
preclude the isolation f1,mctioh. 

The Allowable Value was selected to be high enough to prevent 
excessive RPV depressurization. 

The Main Steam Line Pressure - Low Function is only required 
to be OPERABLE in MODE 1 since this is wheri the assumed 
transient can occur (Ref. 2). 

This Function isolates the Group 1 valves excluding the 
Recirculation Loop Sample valves. 

B 3.3-199 
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BFN-UNIT 2 

Primary Containment Isolation Instrumentation 
B 3.3.6.1 

5.g. SLC System Initiation 

The isolation of the RWCU System is required when the SLC 
System has been initiated to prevent dilution and removal of the 
boron solution by the RWCU System (Ref. 4). An isolation 
signal for both RWCU isolation valves is initiated when the SLC 
pump start handswitch is not in the stop position. 

There is no Allowable Value associated with this Function since 
the channels are mechanically actuated based solely on the 
position of the SLC System initiation switch. 

The SLC System Initiation Function is required to be 
OPERABLE in MODES 1 and 2, because these are the only 
MODES where the reactor can be critical, and in MODE 3 
because this MODE uses the SLC System sodium pentaborate 
as a buffering solution to maintain the pH level at or above 7 in 
the suppression pool in the event of a LOCA. These MODES 
are consistent with the Applicability for the SLC System 
(LCO 3.1.7). 

As noted (footnote (a) to Table 3.3.6.1-1), the SLC initiation 
signal provides input to the isolation logic for both RWCU 
isolation valves. 

5.h. Reactor Vessel Water Level - Low. Level 3 
(L1S-3-203A-D) 

Low RPV water level indicates that the capability to cool the fuel 
may be threatened. Should RPV water level decrease too far, 
fuel damage could result. Therefore, isolation of some 
interfaces with the reactor vessel occurs to isolate the potential 
sources of a break. The isolation of the RWCU System on 
Level 3 supports actions to ensure that the fuel peak cladding 

B 3.3-209 
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RCS PfT Limits 
8 3.4.9 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.9 RCS Pressure and Temperature (PfT) Limits 

BASES 

BACKGROUND 

BFN-UNIT 2 

All components of the RCS are designed to withstand effects of 
cyclic loads due to system pressure and temperature changes. 
These loads are introduced by startup (heatup) and shutdown 
(cooldown) operations. power transients. and reactor trips. This 
LCO limits the pressure and temperature changes during RCS 
heatup and cooldown. within the design assumptions and the 
stress limits for cyclic operation. 

The pressure-temperature (P-T) curves included in the 
Technical Specifications have been developed to present 
steam-dome pressure versus minimum vessel metal 
temperature. incorporating appropriate non-beltline limits and 
irradiation embrittlement effects in the beltline. There are two 
sets of curves provided for Unit 2. The first set applies to 
operation up to and including 38 effective full power years 
(EFPY). and the second set applies to operation greater than 
38 EFPY and less than or equal to 48 EFPY, where 48 EFPY 
represents the end of the renewed license and 38 EFPY is · 
provided as a midpoint between the current EFPY and 
48 EFPY. The P-T curves are provided in Figure 3.4.9-1 and 
Figure 3.4.9-2. respectively. Figure 3.4.9-1 contains P-T limit 
curves for mechanical heatup or cooldown following nuclear 
shutdown ·(bottom head and upper RPV/beltline) and for core 
operation (criticality). Figure 3.4.9-2 contains P-T limit curves 
for inservice leakage and hydrostatic testing (bottom head and 
upper RPV/beltline). The maximum rate of change of reactor 
coolant temperature is contained in SR 3.4.9.5, SR 3.4.9.6. and 
SR 3.4.9.7. 

B 3.4-55 
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RCS PIT Limits 
B 3.4.9 

The P-T curves incorporate a fluence calculated in accordance 
with GE Licensing Topical Report NEDC-32983P (Ref. 10). 
which has been approved by the NRC and is in compliance with 
Regulatory Guide 1.190 (Ref. 11 ). The fluence represents an 
Extended Power Uprate (EPU) for the rated power of 3952 MW1, 

and is conservatively applied for the rated power of 3458 MW,. 
The 1998 Edition of the ASME Section XI Boiler and Pressure 
Vessel Code including 2000 Addenda was used in accordance 
with 10 CFR 50.55a. 

Each PIT limit curve defines an acceptable region for normal 
operation. The usual use of the curves is operational guidance 
during heatup or cooldown maneuvering, when pressure and 
temperature indications are monitored and compared to the 
applicable curve to determine that operation is within the 
allowable region. 

The LCO establishes operating limits that provide a margin to 
brittle failure of the reactor vessel and piping of the reactor 
coolant pressure boundary (RCPB). The vessel is the 
component most subject to brittle failure. Therefore. the LCO 
limits apply mainly to the vessel. 

B 3.4-55a 
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BFN-UNIT 2 

RCS PIT Limits 
B 3.4.9 

1 O CFR 50. Appendix G (Ref. 1 ), requires the establishment of 
PfT limits for material fracture toughness requirements of the 
RCPB materials. Reference 1 requires an adequate margin to 
brittle failure during normal operation, abnormal operational 
transients, and system hydrostatic tests. It mandates the use of 
the ASME Code, Section Ill. Appendix G (Ref. 2}. 

The actual shift in the RT NDT of the vessel material will be 
established periodically by removing and evaluating the 
irradiated reactor vessel material specimens. in accordance with 
ASTM E 185 (Ref. 3). Appendix Hof 10 CFR 50 (Ref. 4), and 
BWRVIP-86-A, Revision 1 (Ref. 12). The operating PIT limit 
curves will be adjusted, as necessary. based on the evaluation 
findings and the recommendations of Reference 5. 

Minimum reactor vessel temperature requirements for pressure­
temperature (PIT) limits depend on the reactor vessel's 
controlling material (which is either the material in the closure 
flange or the material in the beltfine region with the highest 
reference temperature) and on the reactor's operating condition 
(i.e., hydrostatic pressure and leak tests. or normal operation 
including anticipated operation occurrences). vessel pressure. 
whether or not fuel is in the vessel, and whether the core is 
critical. The beltline region of the reactor vessel is the region 
that directly surrounds the effective height of the active core and 
adjacent regions that are predicted to experience sufficient 
radiation exposure to be considered in the selection of the most 
limiting material with regard to radiation exposure The metal 
temperature of the controlling material. in the region of the 
controlling material which has the least favorable combination of 
stress and temperature. must exceed the appropriate minimum 
temperature requirements for the reactor vessel condition and 
pressure specified in 10 CFR 50. Appendix G. 

B 3.4-56 
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SR 3.4.9.1 (continued) 

RCS Prr Limits 
B 3.4.9 

This SR has been modified by three Notes. Note 1 requires this 
Surveillance to be performed only during system heatup and 
cooldown operations or inservice leakage and hydrostatic 
testing. Also, Note 1 only requires this SR to be performed 
during inservice leakage and hydrostatic testing when reactor 
pressure is > 313 psig. Note 2 allows the limits of Figure 3.4.9-2 
to be applied during nonnuclear heatup and ambient loss 
cooldown associated with inservice leak and hydrostatic testing 
provided that the heatup and cooldown rates are:; 15°F/hr. 
Note 3 provides that the limits of Figures 3.4.9-1 and 3.4.9-2 do 
not apply when the tension from the reactor head flange bolting 
studs is removed. 

SR 3.4.9.2 

A separate limit is used when the reactor is approaching 
criticality. Consequently. the RCS pressure and temperature 
must be verified within the appropriate limits before withdrawing 
control rods that will make the reactor critical. 

Performing the Surveillance within 15 minutes before control rod 
withdrawal for the purpose of achieving criticality provides 
adequate assurance that the limits will not be exceeded 
between the time of the Surveillance and the time of the control 
rod withdrawal. 

B 3.4-63 
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RCS PIT Limits 
B 3.4.9 

12. "BWRVIP-86. Revision 1-A: BWR Vessel and Internals 
project. Updated BWR Integrated Surveillance Program 
(ISP) Implementation Plan," EPRI Technical 
Report 1016575, May 2013. 
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BFN-UNIT 2 

PCIVs 
B 3.6.1.3 

The PCIVs LCO was derived from the assumptions related to 
minimizing the loss of reactor coolant inventory, and 
establishing the primary containment boundary during major 
accidents. · As p~rt of the primary containment boundary, PCIV 
OPERABILITY supports leak tightness of primary containment 
Therefore, the safety analysis of any event requiring isolation of 
primary containment is applicable,to this LCO. 

The DBAs that result in a release of radioactive material ~nd are 
mitigated by PCJVs are a LOCA and a main steam line break 
(MSLB). In the analysis for each of these accidents, .it is 
assumed that PCIVs are either closed or close within the 
required isolation times foilowing event initiation. This ensures 
that potential paths to the environment through PCIVs (including 
primary containment purge valves) are minimized. Of the 
events analyzed in Reference 1, the LOCA is the most limiting 
event due to radiological consequences. 

The closure time of the main steam isolation valves (MSIVs) is a 
significant variable from a radiological standpoint. The. MSIVs 
are required to close within 3 to 5 seconds since the 5 second 
closure time is consistent with or conservative to the times 
assumed in the analyses, The safety analys~s assume that the 
purge valves were closed at event initiation. Likewise, it is 
assumed that the primary containment is isolated such that 
relea.se of fission products to the environment is controlled. 

The DBA analysis assumes that primary containment is isolated 
within a certain time period (based on PCIV closure times 
provided in Reference 2 and inboard MSIV closure times of 2 
minutes for a LOCA per Reference 9) and that leakage is 
terminated, except for the maximum allowable leakage r:ate, La. 
The primary containment isolation total response time includes 
signal delay, diesel generator startup (for loss of offsite power), 
and PCIV stroke times. 

B 3 .. 6-20 

(continued} 

Revision G, 105 
September 1, 2016 



BASES 

REFERENCES 
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1. FSAR. Section 14.6. 

PCIVs 
B 3.6.1.3 

2. BFN Technical Instruction (Tl), O-Tl-360. 

3. 10 CFR 50, Appendix J, Option 8. 

4. FSAR. Section 5.2. 

5. FSAR, Section 14.6.5. 

6. NRC No. 93-102, "Final Policy Statement on Technical 
Specification Improvements," July 23, 1993. 

7. FSAR Table 5.2-2. 

8. General Electric NED0-32977-A {Boiling Water Reactor 
Owners Group Topical Report, 821-00658-01), "Excess 
Flow Check Valve Testing Relaxation'', dated June 2000. 

9. MDQ0000012016000566, Revision 0, "Main Steam Isolation 
Valve (MSIV) Loss of Coolant Accident (LOCA) Closure 
Analysis," dated September 2016. 
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RHRSW System and UHS 
B 3.7.1 

With two and three units fueled, a worst case single failure 
could also include the loss of two RHRSW pumps caused by 
losing a 4 kV shutdown board since there are certain alignment 
configurations tha1 allow two RHRSW pumps to be powered 
from the same 4 kV shutdown board. As discussed in the 
FSAR, Section 14.6.3.3.2 (Ref. 4) for these analyses, manual 
initiation of the OPERABLE RHRSW subsystems and the 
associated RHR System is assumed to occur 10 minutes after a 
OBA. The analyses assume that there are two RHRSW 
subsystems operating in each unit, with one RHRSW pump in 
each subsystem capable of producing 4000 gpm of flow. In this 
case, the maximum suppression chamber water temperature 
and pressure are 177°F (as reported in Reference 3) and 
36.3 psig, respectively, well below the design temperature of 
281 °F and maximum allowable pressure of 62 psig. ', 

The RHRSW System together with the UHS satisfies Criterion 3 
of the NRC Policy Statement (Ref 5). 

Four RHRSW subsystems are required to be OPERABLE to 
provide the required redundancy to ensure that the system 
functions to remove post accident heat loads, assuming the 
worst case single active failure occurs coincident with the loss of 
offsite power. Additionally, since the RHRSW pumps are 
shared between the three BFN units, the number of OPERABLE 
pumps required is also dependent on the number of units 
fueled. 

An RHRSW subsystem is considered OPERABLE when: 

a. At least one RHRSW pump (i.e., one required RHRSW 
pump) is OPERABLE; and 

b. An OPERABLE flow path is capable of taking suction from 
the intake structure and transferring the water to the 
associated RHR heat exchanger at the assumed flow rate. 

B 3.7-3 
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B 3.7 PLANT SYSTEMS 

B 3.7.5 Main Turbine Bypass System 

BASES 

BACKGROUND 

BFN-UNIT 2 

The Main Turbine Bypass System is designed to control steam 
pressure when reactor steam generation exceeds turbine 
req_uirements during unit startup, sudden load reduction, and 
cooldown. It allows excess steam flow from the reactor to the 
condenser without going through the turbine. The bypass 
capacity of the system is 25% of the Nu~lear Steam Supply 
System rated steam flow. Sudden load reductions within the 
capacity of the steam bypass can be accommodated without 
reactor scram. The Main Turbine Bypass System consists of 
nine valves connected to the main steam lines between the 
main steam isolation valves and the turbine stop valve bypass 
valve chest. Each of these nine valves is operated by hydraulic 
cylinders. The bypass valves are controlled l:>y the pressure 
regulation function of the Pressure Regulator and Turbine 
Generator Control System. as discussed in the FSAR, 
Section 7.11 (Ref.1). The bypass valves are normally closed, 
and the pressure regulator control$ the turbine control valves 
that direct all steam flow to the turbine. If the _speed governor or 
the load limiter restricts steam flow to the turbine, the pressure 
regulator controls the system pressure by opening the bypass 
valves. When the bypass valves open, the steam flows from the 
bypass chest, through connecting piping, to the pressure 
breakdown assemblies, where a series of orifices are used to 
further reduce the steam pressure before the steam enters the 
condenser. 

B 3.7-32 
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REFERENCES 

BFN-UNJT 2 

SR 3.7.5.3 

Main Turbine Bypass System 
B 3.7.5 

This SR ensures that the TURBINE BYPASS SYSTEM 
RESPONSE TIME is in compliance with the assumptions of the 
appropriate safety analysis. The response lime limits are 
specified in the cycle specific transient analyses performed to 
support the preparation of FSAR, Appendix N, Supplemental 
Reload Licensing Report (Ref. 4). The 24 month Frequency is 
based on the need to perform this Surveiltance under the 
conditions that apply during a unit outage and because of the 
potential for an unplanned transient if the Surveillance were 
performed with the reactor at pQwer. Operating experience has 
shown the 24 month Frequency, which is based on the refueling 
cycle, is acceptable from a reliability standpoint. 

1. FSAR, Section 7.11. 

2. FSAR, Section 14.5.1.1 and 14.5.1.2. 

3. NRC No. 93-102, "Final Policy Statement on Technical 
Specification Improvements," July 23, 1993. 

4. FSAR, Appendix N. 

B 3.7-36 Revision ~. 103 
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AC Sources - Operating 
B 3.8.1 

switchyards from the transmission network. One of the two 
required qualified offsite circuits must be from the 500 kV 
transmission network to meet the requirements of 10 CFR 50, 
Appendix A, GDC 17 (Ref. 1). Four basic circuits from the 
transmission network to the safety related Division I (A and B 
4.16 kV shutdown boards) and Division II (C and D 4.16 kV 
shutdown boards}, are as follows: 

1. From the 500 kV switchyard, through unit station service 
transformer (USST) 1 B to a 4.16 kV unit board. That unit 
board feeds 4.16 kV shutdown bus 1 or 2, which then feeds 
two of the Unit 1 and 2 4. 16 kV shutdown boards (A and 13 
or C and D); 

2. From the 500 kVswitchyard, through USST 28 to a 4.16 kV 
unit board. That unit board feeds 4.16 kV shutdown bus 1 
or 2, which then feeds two of the Unit 1 and 2 4.16 kV 
shutdown boards {A and B or C and D); 

3. From the 161 kV transmission network, through common 
station service transformer {CSST) A to start bus 1A or 18, 
then to a 4.16 kV unit board. That unit board feeds 4.16 kV 
shutdown bus 1 or 2, which then feeds two of the Unit 1 and 
2 4.16 kV shutdown boards (A and B or C and D); and 

4. From the 161 kV transmission network, through CSST B to 
start bus 1A or 1 B, and then to a 4.16 kV unit board. That 
unit board feeds 4.16 kV shutdown bus 1 or 2, which then 
feeds two of the Unit 1 and 2 4.16 kV shutdown boards (A 
and B or C and D). 

B 3.8-2 
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AC Sources - Operating 
B 3.8.1 

An offsite circuit consists of all breakers, transformers, 
switches, interrupting devices, cabling, and controls required to 
transmit power from the offsite transmission network to the A 
and B (Division I) or C and D {Division II) 4.16 kV shutdown 
boards. One of the two required qualified offsite circuits must 
be from the 500 kV transmission network to meet the 
requirements of 1'0 CFR 50, Appendix A, GDC 17 (Ref. 1). 
Specific circuits are described below: · 

1. From the 500 kV switchyard through unit ~tation serv.ice 
transformer {USST) 1B to 4.16 kV unit board 1A, to 4.16 kV 
shutdown tlus 1, to 4.16 kV shutdown boards A and B; 
and/or, to 4.16 kV unit board 1 B, to 4.16 kV shutdown 
bus 2, to 4.16 kV shutdown boards C and D. 

2. From the 500 kV switchyard through USST 2B to 4.16 kV 
unit board 2A, to 4.16 kV shutdown bus 2, to 4.16 kV 
shutdown boards C and D; and/or, to 4.16 kV unit board 
28, to 4.16 kV shutdown bus 1, to 4.16 kV shutdown boards 
A and B. 

3. From the 161 kV transmission network, through common 
station service transformer (CSST) A to start bus 1A or 1 B, 
to 4.16 kV unit board 1 A or 2B, to 4.16 kV shutdown bus 1, 
to 4.16 kV shutdown boards A and B; or alternately, to 
4.16 kV unit board 1B or 2A, to 4.16 kV shutdown bus 2, to 
4.16 kV shutdown boards C and D. 

4. From the 161 kV transmission network, through CSST B to 
start bus 1A or 1 B, to 4.16 kV unit board 1A or 28, to 
4.16 kV shutdown bus 1, to 4.16 kV shutdown boards A and 
B; ot altemately, to 4.16 kV unit board 1 B or 2A, to 4. 16 kV 
shutdown bus 2, to 4.16 kV shutdown boards C and D. 

B 3.8-7 
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AC Sources - Operating 
B .3.8.1 

Condition J corresponds to a level of degradation in which all 
redundancy in the AC electrical power supplies has been lost. 
At this severely degraded level, any further losses in the AC 
electrical power system will cause a loss of function. Therefore, 

_ no additional time is justified for continued operation. The unit is 
required by LCO 3.0.3 to commence a controlled shutdown. 

Required Action K.1 is intended to provide assurance that a loss 
of offsite power, during the period that a required Unit 3 DG is 
inoperable, does not result in a complete loss of safety function 
of critical systems (i.e., SGT, CREVS, RHRSW, or EECW). 
These features are designed with redundant safety related 
divisions (i.e., single division systems are not included). 
Redundant required features failures consist of inoperable 
features associated with a division redundant to the division that 
has an inoperable Unit 3 DG. 

The Completion Time is intended te> allow the operator time to 
evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"time zero" for beginning the allowed outage time "clock." In this 
Required Action the Completion Time only begins on discovery 
that both: 

a. An inoperable required Unit 3 DG exists; and 

b. A redundant required feature supported by another DG, is 
inoperable. 

B 3.8-25 
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K.1 (continued) 

AC Sources - Operating 
B 3.8.1 

If, at any time during the existence of this Condition (a required 
Unit 3 DG inoperable), a required redundant feature· 
subsequently becomes inoperable, this Completion Time begins 
to be tracked. 

Discovering a required Unit 3 DG inoperable coincident with an 
inoperable required redundantfeature that is .associated with 
the OPERABLE D.Gs results in starting the Completion Time for 
the Requited Action. Four hours from the discovery of ·these 
events existing concurrently is accept~bl~ be~use it 'rninimizes 
risk while allowing time for restoration before subjecting the unit 
to transients associated with shu.tdown. 

The remaining OPERABLE DGs and offsite circuits are 
adequate to supply electrical power to the onsite Class 1 E 
Distribution System. Thus, on a component basis, single failure 
protection for the required feature's function may have been 
lost: however, function has not been lost. The 4 hour 
Completion Time takes into account the component 
OPERABILITY of the redundant counterpart to the inoperable 
required feature. Additionally, the 4 hour Completion Time 
takes into account the capacity and capability of the remaining 
AC sources, reasonable time for repairs, and low probability of a 
DBA occurring during this period. 

B 3.8-26 
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air 

BASES 

BACKGROUND 

BFN-UNIT 2 

Each diesel generator (DG) is provided with three 
interconnected storage tanks having a minimum usable fuel oil 
volume (35,280 gallons) sufficient to operate th~t DG for a 
period of 7 days while the DG is supplying maximum post loss 
·of coolant accident (LOCA) load demand discussed in FSAR, 
Section 8.5.3.4 (Ref. 1) and Regulatory Guide 1.137 (Ref. 2). A 
transfer pump is located at the fuel oil storage tanks which can 
supply fuel oil from two 71,000,-gallon fuel oil storage tanks to 
the 7-day storage tanks. Only the 7 -day ~torage tanks are 
subject to this LCO, the Actions, and the Surveillance 
Requirements. In addition, it is possible to transfer fuel from 
one 7-day storage tank to any other by using transfer pumps. 
This onsite fuel oil capacity is sufficient to operate the DGs for 
longer than the time to replenish the onsite supply from outside 
sources. 

Fuel oil is transferred from the 7-day storage tank to the day 
tank by either of two transfer pumps as~ociated with ea9h diesel 
generator. This is accomplished automatically by level switches 
on the day tank. Redundancy of pumps and piping precludes 
the failure of one pump, or the rupture of e1ny pipe, valve, or tank 
to result in the loss of more than one DG. All 7-day tanks are 
embedded in .the substructure of the Standby Diesel Generator 
Building. 

For proper operation of the standby DGs, it is necessary to 
ensure the proper quality of the stored fuei oil. The fuel oil 
property monitored is the total particulate concentration. 
Periodic testing of the stored fuel oil total particulate 
concentration is a method to monitor the potential degradation 
related to long term storage and the potential impact to fuel filter 
plugging as a re~ult of higry particulate levels. 

i3 3.8-49 
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APPLICABILITY 

ACTIONS 

BfN-UNIT 2 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

The AC sources (LCO 3.8.1 and LCO 3.8.2) are required to 
ensure the availability of the required power to shut dowh the 
reactor and maintai.n it in a safe shutdown condition after an 
abnormal operational transient or a postulated DBA. Because 
stored diesel fuel oil, lu_be oil, and starting air subsystem support 
LCO ,3;8.1. and LCO 3.8.2, stored diesel fuel oil, lube oil, and 
starting air are required to be wi.thin limits when the .associated 
DG is required to be OPERABLE. 

The ACTIONS Table is modified by a Not13 indicating that 
separate Condition entry is allowed for each DG. This is 
acceptable, since the Required Actions for each Condition 
provide appropriate compensatory actions for each inoperable 
DG subsystem. Complying with the Required Actions for one 
inoperable DG subsystem may allow for continued operation, 
and subsequent inoperable DG subsystem(s) governed by 
separgte Condition entry and application of associated Required 
Actions. 

A.1 

In this condition, the 7 -day fuel oil supply for a DG is not 
available; However, the Condition is restricted to fuel oil level 
reductions that maintain at least a 6-day supply. The ftJel oil 
level equivalent to a 6:.day supply is 30,240 gallons. These 
circumstances may be caused by events such as: 

. a. Full load operation required for an inadvertent start while at 
minimum required level; or 

b. Feed and bleed operations that may be necessitated by 
incre~sing particulate levels or any n1,1mber of other oil 
quality degradations. 
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BFN-UNIT2 

A.1 (continued) 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

This restriction allows sufficient time for obtaining the requisite 
replacement volume and performing the analyses required prior 
to addition of the fuel oil to the tank. A period of 48 hours is 
considered sufficient to complete restoration of the required 
level prior to declaring the DG inoperable. This period is 
acceptable based on the remaining capacity(> 6 days), the fact 
that procedures will be initiated to obtain replenishment, and the 
low probability of an event during this brief period. 

In this Condition, the 7-day lube oil inventory, i.e., sufficient lube 
oil to support 7 days of continuous DG operation at full load 
conditions is not available. However, the Condition is restricted 
to lube oil volume reductions that maintain at least a 6-day 
supply. The lube oil inventory equivalent to a 6-day supply is 
150 gallons. This restriction allows sufficient time for obtaining 
the requisite replacement volume. A period of 48 hours is 
considered sufficient to complete restoration of the required 
volume prior to declaring the DG inoperable. This period is 
acceptable based on the remaining capacity(> 6 days), the low 
rate of usage, the fact that procedures will be initiated to obtain 
replenishment, and the low probability of an event during this 
brief period. 

This Condition is entered as a result of a failure to meet the 
acceptance criterion for particulates. Normally, trending of 
particulate levels allows sufficient time to correct high particulate 
levels prior to reaching the limit of acceptability. Poor sample 
procedures (bottom sampling), contaminated sampling 
equipment, and errors in laboratory analysis can produce 
failures that do not follow a trend. Since the presence 
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BFN-UNIT 2 

C.1 (continued) 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

of particulates does not mean failure of the fuel oil to burn 
properly in the diesel engine, since particulate concentration is 
unlikely to change significantly between Surveillance Frequency 
intervals, and since proper engine performance has been 
recently demonstrated (within 31 days), it is prudent to allow a 
brief period prior to declaring the associated DG inoperable. 
The 7 day Completion Time allows for further evaluation, 
re..,sampling, and re-analysis of the DG fuel oil. 

With the new fuel oil properties in the Bases for SR 3.8.3.3 not 
within the required limits, a period of 30 days is allowed for 
restoring the stored fuel oil properties. This period provides 
sufficient time to test the stored fuel oil to determine that the 
new fuel oil, when mixed with previously stored fuel oil, remains 
acceptable, or to restore the stored fuel oil properties. This 
restoration may involve feed and bleed procedures, filtering, or 
a combination of these procedures. Even if a DG start and load 
was required during this time interval and the fuel oil properties 
were outside limits, there is high likelihood that the DG would 
still be capable of performing its intended function. 

E.1 

Only one of the two redundant air starting systems is required to 
support associated DG operability. With the starting air receiver 
'pressure < 165 psig in the required starting air system, sufficient 
capacity to start the associated DG may not exist. The 
associated DG may be incapable of performing its intended 
function and must be immediately declared inoperable. This 
declaration also requires entry into applicable Conditions and 
Required Actions for an inoperable DG, LCO 3.8.1, "AC 
Sources - Operating." 
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E.1 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

With a Required Action and associated Completion Time not 
met, or the stored diesel fuel oil, lube oil, or starting air 
subsystem inoperable for reasons other than addressed by 
Conditions A through E, the associated DG may be incapable of 
performing its intended function and must be immediately 
declared inoperable. 
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SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT2 

SR 3.8.3.1 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

This SR provides verification that there is an adequate inventory 
of fuel oil in the storage tanks to support each DG's operation 
for 7 days at full load. The fuel oil level equivalent to a 7-day 
supply is 35,280 gallons when calculated in accordance with 
References 2 and 6. The required fu~I storage volume is 
determined using the most limiting energy content of the stored 
fuel. Using the known correlation of diesel fuel oil absolute 
specific gravity or API gravity to energy content, the required 
diesel generator output, and the corresponding fuel 
consumption rate, the on site fuel storage volume required for 7 
days of operation can be determined. SR 3.8.3.3 requires new 
fuel to be tested to verify that the absolute specific gravity or API 
gravity is within the range assumed in the diesel fuel oil 
consumption calculations. The 7-day period is sufficient time to 
place the unit in a safe shutdown condition and to bring in 
replenishment fuel from an offsite location. 

The 31 day Frequency is adequate to ensure that a sufficient 
supply of fuel oil is available, since low level alarms are 
provided and unit operators would be aware of any large uses of 
fuel oil during this period. 

SR 3.8.3.2 

This Surveillance ensures that sufficient lubricating oil inventory 
is available to support at least 7 days of full load operation for 
each DG. The lube oil inventory equivalent to a 7-day supply is 
175 gallons and is based on the DG manufacturer's 
consumption values for the run time of the DG. 

A 31 day Frequency is adequate to ensure that a sufficient lube 
oil supply is onsite, since DG starts and run time are closely 
monitored by the plant staff. 
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BFN-UNIT 2 

SR 3.8.3.3 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

The tests listed below are a means of determining whether new 
fuel oil is of the appropriate grade and has not been 
contaminated with st.Jbstances that would have an immediate 
detrimental impact on diesel engine combustion. If results from 
these tests are within acceptable limits, the fuel oil may be 
added to the storage tanks without concern for contaminating 
the entire volume of fuel oil in the storage tanks. These tests are 
to be conducted prior to adding the new fuel to the 7-day storage 
tank(s), but in no case is the time between receipt of new fuel 
and conducting the tests to exceed 31 days following addition to 
the 7-clay storage tanks. The tests, limits, and applicable ASTM 
Standards are as follows: 

a. Sample the new fuel oil in accordance with ASTM D4057-12 
(Ref. 7) 

b. Verify in accordance with the tests specified in ASTM 
D975-14a {Ref. 7) that the sample has an absolute specific 
gravity at 60/60°F of~ 0.83 and :s; 0.89 or an API gravity at 
60°F of::: 27° and :S 39° when tested in accordance with 
ASTM D1298-12b (Ref. 7), a kinematic viscosity at 40°C of 
::: 1.9 centistokes and 
:S 4.1 centistokes, and a flash point of c: 125°F 

c. Verify that the new fuel oil has a clear and bright 
appearance with proper color when tested in accordance 
with ASTM D4176-04 or a w~ter and sediment content 
within limits when tested in accordance with ASTM 
02709-96 (Ref. 7) 

Failure to meet any of the above limits is cause for rejecting 
the new fuel oil, but does not represent a failure to meet the 
LCO because the fuel oil is not added to the 7-day storage 
tank. 

Either prior to adding new fuel oil to the 7-day storage tanks or 
within 31 days following the initial new fuel oil sample, the fuel 
oil is analyzed to establish that the other properties specified 
in Table 1 of ASTM D975-14a {Ref. 7) are met for new fuel oil 
when tested in accordance with ASTM D975-14a (Ref. 7), 
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BFN-UNIT2 

SR .3.8.3.3 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

except that the analysis for sulfur may be performed in 
accordance with ASTM D4294-10 (Ref. 7). If these tests are not 
completed prior to adding new fuel oil to the 7-day storage tanks, 
the 31 day period is acceptable because the fuel oil properties of 
interest. even if they were not within stated limits, would not 
have an immediate effect on DG operation. This Surveillance 
ensures the availability of high quality fuel oil for the DGs. 

Fuel oil degradation during long term storage shows up as an 
increase in particulates, mostly due to oxidation. The presence 
of particulates does not mean that the fuel oil will not burn 
properly in a diesel engine. The particulates can cause fouling 
bf filters and fuel oil injection equipment, however, which can 
cause engine failure. 

Particulate concentrations should be determined in accordance 
with ASTM D6217-11 (Ref. 7). This method involves a 
gravimetric determination of total particulate concentration in the 
fuel oil and has a limit of 10 mg/I. It is acceptable to obtain a field 
sample for subsequent laboratory testing in lieu of field testing. 
Because the 7-day tank consists of three interconnected tanks, 
samples are drawn from each tank. 

The Frequency of this test takes into consideration fuel oil 
degradation trends that indicate that particulate concentration is 
unlikely to change significantly between Frequency intervals. 

SR 3.8.3.4 

This Surveillance ensures that, without the aid of the refill 
compressor, sufficient air start capacity for each DG is available. 
The system design requirements provide for at least one start 
cycle from one of two redundant air start systems without 
recharging. A start cycle is defined by the DG vendor, but 
usually is measured in terms of time (seconds of cranking) or 
engine cranking speed. The pressure specified in this SR is the 
lowest pressure at which at least one start attempt can be 
accomplished using one of two redundant air start systems. 
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REFERENCES 

BFN-UNIT 2 

SR 3.8.3.4 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

The 31 day Frequency takes into account the capacity, 
capability, redundancy, and diversity of the AC sources and 
other indications available in the control room, i11cluding alarms, 
to alert the operator to below normal air start pressure. 

SR 3.8.3.5 

Microbiological fouling is a major cause of fuel oil degradation. 
There are numerous bacteria that c;an grow in fuel oil and cause 
fouling, but all must have a water environment in order to 
survive. Removal of water from the fuel storage tanks once 
every 31 days eliminates the necessary environment for 
bacterial survival. This is the most effective means of controlling 
microbiological fouling. In addition, it eliminates the potential for 
water entrainment in the fuel oil during DG operation. Water 
may come from any of several sources, including condensation, 
ground water, rain water, contaminated fuel oil, and from 
breakdown of the fuel oil by bacteria. Frequent checking for and 
removal of accumulated water minimizes fouling and provides 
data regarding the watertight integrity of the fuel oil system. The 
Surveillance Frequencies are established by Regulatory Guide 
1.137 (Ref. 2). This SR is for preventive maintenance. The 
presence of water does not necessarily represent failure of this 
SR, provided the accumulated water is removed during 
performance of the Surveillance. 

1. FSAR, Section 8.5.3.4. 

2. Regulatory Guide 1.137, Revision 1, October 1979. 

3. FSAR, Chapter 6. 

4. FSAR, Chapter 14. 

5. NRC No. 93-102, "Final Policy Statement on Technical 
Specification Improvements," July 23, 1993. 
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BFN-UNIT 2 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

6. ANSI N195-1976," Fuel Oil Systems for Standby Diesel 
Generators," Section 5.4, April 1976. 

7. ASTM Standards: D4057-12; D4176-04; D2709-96; D1298-12b; 
D975-14a; D4294-10; 06217-11. 
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\ 

Effective Date 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 

03-12-2004 
09-03-98 

12-07-2010 
09-03-98 
09-63-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
11-30-98 
11-30-98 
11-30-98 
11-30-98 . 

03-12-2004 
12-07-2010 
09-03-98 
09-03-98 

03-12-2004 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
11-30-98 
11-30-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
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BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

EFFECTIVE PAGE LISTING 

Page No. Revision No. Effective Date 
B 3.3-89 Revision 2 03-02-99 
B 3.3-90 Revision 32 04-06-2005 
B 3.3-91 213 09-03-98 
B 3.3-92 Amendment 244 12-01-2003 
B 3.3-93 213 09-03-98 
B 3.3-94 Revision 32 04-06-2005 
B 3.3-95 Revision 32 04-06-2005 
B 3.3-96 213 09-03-98 
B 3.3-97 Revision 32 04-06-2005 
B 3.3-98 213 09-03-98 
B 3.3-99 213 09-03-98 
B 3.3-100 213 09-03-98 
B 3.3-101 Revision 4 04-09-99 
B 3.3-102 Amendment 244 12-01-2003 
B 3.3-103 215 11-30-98 
B 3.3-104 215 11-30-98 
B 3.3-105 Revision 4 04-09-99 
B 3.3-106 Revision 96 03-03-2016 
B 3.3-107 Revision 4 04-09-99 
B 3.3-107a Revision 4 04-09-99 
B 3.3-108 Revision 25 03-12-2004 
B 3.3-109 Revision 61 12-07-2010 
B 3.3-110 213 09-03-98 
83.3-111 Revision 61 12-07-2010 
B 3.3-112 Revision 61 12-07-2010 
B 3.3-113 Revision 25 03-12-2004 
B 3.3-114 213 09-03-98 
B 3.3-115 Revision 61 12-07-2010 
83.3-116 Revision 61 12-07-2010 
B 3.3-117 213 09-03-98 
B 3.3-118 215 11-30-98 
B 3.3-119 Revision 25 03-12-2004 
B 3.3-120 213 09-03-98 
B 3.3-121 Revision 107 05-02-2017 
B 3.3-122 213 09-03-98 
B 3.3-123 213 09-03-98 
B 3.3-124 213 09-03-98 
B 3.3-125 213 09-03-98 
B 3.3-126 213 09-03-98 
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TECHNICAL SPECIFICATIONS (BASES) 

EFFECTIVE PAGE LISTING 

Page No. Revision No. Effective Date 
B 3.3-127 213 09-03-98 
B 3.3-128 213 09-03-98 
B 3.3-129 215 11-30-98 
B 3.3-130 215 11-30-98 
B 3.3-131 213 09-03-98 
B 3.3-132 213 09-03-98 
B 3.3-133 213 09-03-98 
B3.3-134 213 09-03-98 
B 3.3-135 213 09-03-98 
B 3.3-136 213 09-03-98 
B 3.3-137 213 09-03-98 
B 3.3-138 213 09-03-98 
B 3.3-139 Revision 41 11-09-2006 
B 3.3-140 Revision 41 11-09-2006 
B 3.3-141 213 09-03-98 
B 3.3-142 Revision 41 11-09-2006 
B 3.3-143 Revision 41 11-09-2006 
B 3.3-144 Revision 41 11-09-2006 
B 3.3-144a Revision 41 11-09-2006 
B 3.3-144b Revision 41 11-09-2006 
B 3.3-144c Revision 41 11-09-2006 
B 3.3-145 213 09-03-98 
B 3.3-146 248 and 04-01-2004 and 

Revision 57 04-10-2008 
B 3.3-147 248 and 04-01-2004 and 

Revision 57 04-10-2008 
B 3.3-148 Revision 57 04-10-2008 
B 3.3-149 Revision 41 11-09-2006 
B 3.3-149a Revision 41 11-09-2006 
B 3.3-150 213 09-03-98 
B 3.3-151 Revision 41 11-09-2006 
B 3.3-151a Revision 41 11-09-2006 
B 3.3-152 Revision 41 11-09-2006 
B 3.3-152a Revision 41 11-09-2006 
B 3.3-153 213 09-03-98 
B 3.3-154 213 09-03-98 
B 3.3-155 213 09-03-98 
B 3.3-156 213 09-03-98 
B 3.3-157 Revision 41 11-09-2006 
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EFFECTIVE PAGE LISTING 

Page No. 
B 3.3-157a 
B 3.3-158 
B 3.3-158a 
B 3.3-159 
B 3.3-159a 
B 3.3-160 
B3.3-161 
B 3.3-162 
B 3.3-163 
B 3.3-164 
B 3.3-165 
B 3.3-166 
B 3.3-167 
B 3.3-168 
B 3.3-169 
B 3.3-170 
B 3.3-171 
B 3.3-172 
B 3.3-173 
B 3.3-174 
B 3.3-175 
B 3.3-176 
B 3.3-177 
B 3.3-178 
B 3.3-179 
B 3.3-180 
B 3.3-181 
B 3.3-182 
B 3.3-182a 
B 3.3-183 
B 3.3-184 
B 3.3-185 
B 3.3-186 
B 3.3-187 
B 3.3-188 
B 3.3-189 
B 3.3-190 
B 3.3-191 
B 3.3-192 

BFN-UNIT 3 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Revision No. 
Revision 41 
Revision 41 
Revision 41 

213 
Revision 41 

213 
213 
213 
213 
213 
213 
213 
213 
213 
213 
213 
213 
213 
213 
213 

Revision 13 
Revision 13 

215 
213 
213 
213 

Revision 41 
Revision 41 
Revision 41 

213 
213 
213 
213 
213 
215 
215 
213 
213 
213 

EPL-9 

Effective Date 
11-09-2006 
11-09-2006 
11-09-2006 
09-03-98 

11-09-2006 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 

04-11-2001 
04-11-2001 

11-30-98 
09-03-98 
09-03-98 
09-03-98 

11-09-2006 
11-09-2006 
11-09-2006 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
11-30-98 
11-30-98 
09-03-98 
09-03-98 
09-03-98 

(continued) 

Revision 108 
October 27, 2017 



BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

EFFECTIVE PAGE LISTING 

Page No. Revision No. Effective Date 
B 3.3-193 213 09-03-98 
B 3.3-194 213 09-03-98 
B 3.3-195 213 09-03-98 
B 3.3-196 213 09-03-98 
B 3.3-197 213 09-03-98 
B 3.3-198 Revision 29 01-25-2005 
B 3.3-199 Revision 97 02-05-2016 
B 3.3-199a Revision 41 11-09-2006 
B 3.3-200 Revision 29 01-25-2005 
B 3.3-201 Amendment 236 11-26-2002 
B 3.3-202 Revision 29 01-25-2005 
B 3.3-203 Revision 29 01-25-2005 
B 3.3-204 213 09-03-98 
B 3.3-205 213 09-03-98 
B 3.3-206 213 09-03-98 
B 3.3-207 213 09-03-98 
B 3.3-208 213 09-03-98 
B 3.3-209 Revision 98 02-05-2016 
B 3.3-210 213 09-03-98 
B 3.3-211 213 09-03-98 
B 3.3-212 213 09-03-98 
B 3.3-213 Revision 29 01-25-2005 
B 3.3-214 213 09-03-98 
B 3.3-215 213 09-03-98 
B 3.3-216 213 09-03-98 
B 3.3-217 213 09-03-98 
B 3.3-218 213 09-03-98 
B 3.3-219 213 09-03-98 
B 3.3-220 213 09-03-98 
B 3.3-221 213 09-03-98 
B 3.3-222 213 09-03-98 
B 3.3-223 213 09-03-98 
B 3.3-224 215 11-30-98 
B 3.3-225 213 09-03-98 
B 3.3-226 Revision 35 02-14-2006 
B 3.3-227 213 09-03-98 
B 3.3-228 213 09-03-98 
B 3.3-229 213 09-03-98 
B 3.3-230 213 09-03-98 
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TECHNICAL SPECIFICATIONS (BASES) 

EFFECTIVE PAGE LISTING 

Page No. Revision No. Effective Date 
B 3.3-231 Revision 35 02-14-2006 
B 3.3-232 Revision 35 02-14-2006 
B 3.3-233 213 09-03-98 
B 3.3-234 213 09-03-98 
B 3.3-235 213 09-03-98 
B 3.3-236 213 09-03-98 
B 3.3-237 213 09-03-98 
B 3.3-238 Revision 43 01-17-2007 
B 3.3-239 Revision 29 01-25-2005 
B 3.3-240 Revision 35 02-14-2006 
B 3.3-241 Revision 35 02-14-2006 
B 3.3-242 213 09-03-98 
B 3.3-243 213 09-03-98 
B 3.3-244 213/Revision 1 09-03-98/09-25-98 
B 3.3-245 Revision 35 02-14-2006 
B 3.3-246 Revision 29 01-25-2005 
B 3.3-247 213 09-03-98 
B 3.3-248 213 09-03-98 
B 3.3-249 213 09-:03-98 
B 3.3-250 Revision 27 07-14-2004 
B 3.3-251 213 09-03-98 
B 3.3-252 213 09-03-98 
B 3.3-253 213 09-03-98 
B 3.3-254 Revision 43 01-17-2007 
B 3.3-255 215 11-30-98 
B 3.3-256 213 09-03-98 
B 3.3-257 213 09-03-98 
B 3.3-258 213 09-03-98 
B 3.3-259 213 09-03-98 
B 3.3-260 213 09-03-98 
B 3.3-261 213 09-03-98 
B 3.3-262 213 09-03-98 
B 3.3-263 213 09-03-98 
B 3.3-264 213 09-03-98 
B 3.3-265 213 09-03-98 
B 3.3-266 215 11-30-98 
B 3.3-267 213 09-03-98 
B 3.3-268 213 09-03-98 
B 3.3-269 213 09-03-98 
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EFFECTIVE PAGE LISTING 

Page No. 
B 3.3-270 
B 3.3-271 
B 3.3-272 
B 3.3-273 
B 3.3-274 
B 3.3-275 
B 3.3-276 
B 3.3-277 
B 3.4-1 
B 3.4-2 
B 3.4-3 
B 3.4-4 
B 3.4-5 
B 3.4-6 
B 3.4-7 
B 3.4-8 
B 3.4-9 
B 3.4-10 
B 3.4-11 
B 3.4-12 
B 3.4-13 
B 3.4-14 
B 3.4-15 
B 3.4-16 
B 3.4-17 
B 3.4-18 
B 3.4-19 
B 3.4-20 
B 3.4-21 
B 3.4-22 
B 3.4-23, 
B 3.4-24 

-B 3.4-25 
B 3.4-26 
B 3.4-27 
B 3.4-28 
B 3.4-29 
B 3.4-30 
B 3.4-31 

BFN-UNIT 3 

"\ 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Revision No. 
213 
213 
213 
213 
213 

• 213 
213 
215 

Revision 25 
Revision 25 
Revision 87 

Amendment 221 
Amendment 221 
Amendment 221 
Amendment 221 
Amendment 221 
Amendment 221 

Revision 87 
0 
0 
0 

216 
0 
0 
0 
0 
0 
0 
0 

Revision 81 
0 
0 
0 
0 
0 
0 
0 
0 
0 

EPL-12 

Effective Date 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
09-03-98 
11-30-98 

03-12-2004 
03-12-2004 
10-29-2014 
09-27-1999 
09-27-1999 
09-27-1999 
09-27-1999 
09-27-1999 
09-27-1999 
10-29-2014 

Initial 
Initial 
Initial 

12-23-98 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

10-16-2013 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
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EFFECTIVE PAGE LISTING 

Page No. 
B 3.4-32 
B 3.4-33 
B 3.4-34 
B 3.4-35 
B 3.4-36 
B 3.4-37 
B 3.4-38 
B 3.4-39 
B 3.4-40 
B 3.4-41 
B 3.4-42 
B 3.4-43 
B 3.4-44 
B 3.4-45 
B 3.4-46 
B 3.4-47 
B 3.4-48 
B 3.4-49 
B 3.4-50 
B 3.4-51 
B 3.4-52 
B 3.4-53 
B 3.4-54 
B 3.4-55 
B 3.4-55a 
B 3.4-56 
B 3.4-56a 
B 3.4-56b 
B 3.4-57 
B 3.4-58 
B 3.4-59 
B 3.4-60 
B 3.4-61 
B 3.4-62 
B 3.4-63 
B 3.4-64 
B 3.4-65 
B 3.4-66 
B 3.4-66a 

BFN-UNIT 3 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Revision No. 
Revision 93 

0 
Amendment 244 

0 
215 

Revision 29 
Revision 29 

Amendment 244 
Revision 29 
Revision 29 

0 
0 
0 

Amendment 244 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Revision 99 
Revision 99 
Revision 99 
Revision 26 
Revision 26 
Revision 26 
Revision 26 

0 
0 
0 
0 

Revision 99 
0 

Revision 26 
Revision 36 
Revision 99 

EPL-13 

Effective Date 
05-16-2012 

Initial 
12-01-2003 

Initial 
11-30-98 

01-25-2005 
01-25-2005 
12-01-2003 
01-25-2005 
01-25-2005 

Initial 
Initial 
Initial 

12-01-2003 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

02-05-2016 
02-05-2016 
02-05-2016 
03-17-2004 
03-17-2004 
03-17-2004 
03-17-2004 

Initial 
Initial 
Initial 
Initial 

02-05-2016 
Initial 

03-17-2004 
06-22-2006 
02-05-2016 
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EFFECTIVE PAGE LISTING 

Page No. Revision No. Effective Date 
B 3.4-67 Revision 25 03-12-2004 
B 3.4-68 214 09-08-98 
B 3.4-69 214 09-08-98 
B 3.4-70 0 Initial 
B 3.5-1 0 Initial 
B 3.5-2 0 Initial 
B 3.5-3 Revision 83 02-28-2014 
B 3.5-4 Revision 57 04-10-2008 
B 3.5-5 Revision 85 09-30-2014 
B 3.5-6 0 Initial 
B 3.5-7 0 Initial 
B 3.5-8 Amendment 244 12-01-2003 
B 3.5-8a Amendment 244 12-01-2003 
B 3.5-9 0 Initial 
B 3.5-10 Amendment 229 03-12-2001 
B 3.5-11 Amendment 229 03-12-2001 
B3.5-12 0 Initial 
B 3.5-13 0 Initial 
B 3.5-14 0 Initial 
B 3.5-15 0 Initial 
B3.5-16 Revision 81 10-16-2013 
B 3.5-17 215 11-30-98 
B 3.5-18 215 11-30-98 
B 3.5-19 215 11-30-98 
8 3.5-20 0 Initial 
B 3.5-21 Revision 83 02-28-2014 
B 3.5-22 0 Initial 
B 3.5-23 0 Initial 
B 3.5-24 0 Initial 
B 3.5-25 0 Initial 
B 3.5-26 0 Initial 
B 3.5-27 0 Initial 
B 3.5-28 0 Initial 
B 3.5-29 0 Initial 
B 3.5-30 Revision 6 08-17-99 
B 3.5-31 214 09-08-98 
B 3.5-32 Amendment 244 12-01-2003 
B 3.5-32a Amendment 244 12-01-2003 
B 3.5-33 0 Initial 
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BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

EFFECTIVE PAGE LISTING 

Page No. Revision No. Effective Date 
B 3.5-34 0 Initial 
B 3.5-35 Revision 53 05-18-2007 
B 3.5-36 215 11-30-98 
B 3.5-37 215 11-30-98 
B 3.5-38 0 Initial 
B 3.6-1 0 Initial 
B 3.6-2 0 Initial 
B 3.6-3 214 09-08-98 
B 3.6-4 0 Initial 
B 3.6-5 0 Initial 
B 3.6-6 215 11-30-98 
B 3.6-7 0 Initial 
B 3.6-8 214 09-08-98 
B 3.6-9 0 Initial 
B 3.6-10 0 Initial 
B 3.6-11 0 Initial 
B 3.6-12 0 Initial 
B 3.6-13 0 Initial 
B 3.6-14 0 Initial 
B 3.6-15 0 Initial 
B 3.6-16 0 Initial 
83.6-17 0 Initial 
83.6-18 0 Initial 
83.6-19 0 Initial 
B 3.6-20 Revision 105 09-01-2016 
B 3.6-21 Revision 3 03-19-99 
B 3.6-22 0 Initial 
B 3.6-23 0 Initial 
B 3.6-24 0 Initial 
B 3.6-25 0 Initial 
B 3.6-26 0 Initial 
B 3.6-27 0 Initial 
B 3.6-28 0 Initial 
B 3.6-29 0 Initial 
B 3.6-30 0 Initial 
B 3.6-31 0 Initial 
B 3.6-32 0 Initial 
B 3.6-33 Revision 29 01-25-2005 
B 3.6-34 Revision 84 08-29-2014 
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EFFECTIVE PAGE LISTING 

Page No. 
B 3.6-34a 
B 3.6-35 
B 3.6-36 
B 3.6-37 
B 3.6-38 
B 3.6-39 
B 3.6-40 
B 3.6-41 
B 3.6-42 
B 3.6-43 
B 3.6-44 
B 3.6-45 
B 3.6-46 
B 3.6-47 
B 3.6-48 
B 3.6-49 
B 3.6-50 
B 3.6-51 
B 3.6-52 
B 3.6-53 
B 3.6-54 
B 3.6-55 
B 3.6-56 
B 3.6-57 
B 3.6-58 
B 3.6-59 
B 3.6-60 
B 3.6-61 
B 3.6-62 
B 3.6-63 
B 3.6-64 
B 3.6-65 
B 3.6-66 
B 3.6-67 
B 3.6-68 
B 3.6-69 
B 3.6-70 
B 3.6-71 
B 3.6-72 

BFN-UNIT 3 

BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

Revision No. 
228 

Revision 62 
Revision 105 

214 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

215 
0 
0 
0 
0 
0 
0 
0 

215 
0 

Revision 85 
0 
0 
0 
0 

Revision 85 
0 
0 
0 
0 
0 
0 
0 

Amendment 230 
Amendment 230 

EPL-16 

Effective Date 
01-29-2001 
01-12-2012 
09-01-2016 

9-08-98 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

11-30-98 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

11-30-98 
Initial 

09-30-2014 
Initial 
Initial 
Initial 
Initial 

09-30-2014 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

06-08-2001 
06-08-2001 
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BROWNS FERRY NUCLEAR PLANT 
TECHNICAL SPECIFICATIONS (BASES) 

EFFECTIVE PAGE LISTING 

Page No. Revision No. Effective Date 
B 3.6-73 Revision 81 10-16-2013 
B 3.6-74 0 Initial 
B 3.6-75 0 Initial 
B 3.6-76 0 Initial 
B 3.6-77 0 Initial 
B 3.6-78 0 Initial 
B 3.6-79 0 Initial 
B 3.6-80 0 Initial 
B 3.6-81 0 Initial 
B 3.6-82 0 Initial 
B 3.6-83 0 Initial 
B 3.6-84 0 Initial 
B 3.6-85 Revision 3 03-19-99 
B 3.6-86 0 Initial 
B 3.6-87 0 Initial 
B 3.6-88 0 Initial 
B 3.6-89 0 Initial 
B 3.6-90 0 Initial 
B 3.6-91 0 Initial 
B 3.6-92 0 Initial 
B 3.6-93 Amendment 244 12-01-2003 
B 3.6-94 Amendment 225 05-24-2000 
B 3.6-95 Amendment 225 05-24-2000 
B 3.6-96 Amendment 225 05-24-2000 
B 3.6-97 0 Initial 
B 3.6-98 0 Initial 
B 3.6-99 0 Initial 
B3.6-100 0 Initial 
B3.6-101 0 Initial 
B 3.6-102 Revision 29 01-25-2005 
B 3.6-103 Revision 29 01-25-2005 
B 3.6-104 Revision 29 01-25-2005 
B 3.6-105 Revision 29 01-25-2005 
B 3.6-106 Revision 29 01-25-2005 
B 3.6-107 Revision 29 01-25-2005 
B 3.6-108 Revision 29 01-25-2005 
B 3.6-109 Revision 29 01-25-2005 
B 3.6-110 0 Initial 
B 3.6-111 0 Initial 
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TECHNICAL SPECIFICATIONS (BASES) 

EFFECTIVE PAGE LISTING 

Page No. Revision No. Effective Date 
B 3.6-112 Revision 29 01-25-2005 
B3.6-113 Revision 29 01-25-2005 
B 3.6-114 0 Initial 
B 3.6-115 Revision 29 01-25-2005 
B3.6-116 Revision 29 01-25-2005 
B3.6-117 0 Initial 
B 3.6-118 Revision 29 01-25-2005 
B3.6-119 Revision 29 01-25-2005 
B 3.6-120 Revision 108 10-27-2017 
B 3.6-121 215 11-30-98 
B 3.7-1 Revision 73 01-03-2013 
B 3.7-2 Revision 73 01-03-2013 
B 3.7-3 Revision 102 09-01-2016 
B 3.7-4 Revision 73 01-03-2013 
B 3.7-4a Revision 73 01-03-2013 
B 3.7-5 Revision 73 01-03-2013 
B 3.7-5a Revision 73 01-03-2013 
B 3.7-5b Revision 73 01-03-2013 
B 3.7-6 Revision 73 01-03-2013 
B 3.7-6a Revision 73 01-03-2013 
B 3.7-7 Revision 73 01-03-2013 
B 3.7-8 Revision 73 01-03-2013 
B 3.7-9 Revision 73 01-03-2013 
B 3.7-10 Revision 69 10-05-2012 
B 3.7-11 0 Initial 
B .3.7-12 0 Initial 
B 3.7-13 214 09-08-98 
B 3.7-14 Revision 69 10-05-2012 
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APPLICABLE 
SAFETY ANALYSES 
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BFN-UNIT 3 

2.1.1.1 Fuel Cladding Integrity 

Reactor Core SLs 
B 2.1.1 

Critical power correlations are valid over a wide range of 
conditions per References 2 and 5, extending to expected 
conditions below 25% THERMAL POWER. For core thermal 
power levels at, or above 25% rated, the hot channel flow rate is 
expected ta be >28,000 lbm/hr, (core flow not less than natural 
circulation i.e., -25%-30% core flow for 25% power); therefore, 
the fuel cladding integrity SL is conservative relative to the 
applicable range of the critical power correlations. For operation 
at low pressure/flow conditions, consistent with the low power 
region of the Power/Flow operating map, another basis is used 
as follows: 

The static head across the fuel bundles is due to elevation 
effects from water solid channel, core bypass, and annulus 
regions, is approximately 4.5 psid. The pressure differential is 
maintained by the water solid bypass region of the core, along 
with the annulus region of the vessel. Elevation head provided 
by the bypass and annulus regions produces natural circulation 
flow conditions balancing pressure head with loss terms inside 
the core shroud. ' 

Natural circulation principles maintain a core plenum to plenum 
pressure drop of approximately 4.5 to 5 psid along the natural 
circulation flow line of the Power/Flow operating map. When 
power levels approach 25% rated, pressure drop and density 
head terms are closely balanced as power changes, such that 
natural circulation flow is nearly independent of reactor power. 

The flow characteristic is represented by the nearly vertical 
portion of the natural circulation line on the Power/Flow 
operating map. For a core pressure drop of approximately 4.5 to 
5 psid, the hot channel flow rate is expected to be >28,000 
lbm/hr in the region of operation when core power is .:::. 25% with 
a corresponding core pressure drop of about 4.5 to 5 psid. 

B 2.0-3 
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Reactor Core Sls 
B 2.1.1 

APPLICABLE 2.1.1.1 Fuel Cladding Integrity {continued) 
SAFETY ANALYSES 

BFN-UNIT 3 

For example, Reference 5 test data, taken at low pressures and 
flow rates, indicate assembly critical power in excess of 4 MWt, 
for flow rates indicative of natural circulation conditions. At 25% 
rated power, assembly average power is .::: 1 .2 MWt. When 
considering design peaking factors, hot channel power could be 
expected to be on the order of 2 MWt. Consequently, operation 
up to 25% rated core. power, with normal natural circulation 
available, is conservative even if reactor pressure is less than the 
lower pressure limit of the critical power correlation. 

When reactor power is significantly less than 25% of rated (e.g., 
below 10% of rated), hot channel flow supported by the available 
driving head may fall below 28,000 lbm/hr (along the lower 
portion of the natural circulation flow characteristic on the 
Power/Flow map). However, the critical power supported by the 
flow, remains above actual hot channel power conditions. The 
inhere.nt characteristics of BWR natural circulation make core 
power/flow follow the natural circulation line as long as normal 
annulus water level is maintained. 

Operation below 25% rated core thermal power is conservatively 
acceptable, even for reactor operations at natural circulation. 
Adequate fuel thermal margins are maintained for low power 
conditions present during core natural circulation, even though 
the flow may be less than the critical power correlation 
applicability range. 

The low pressure safety limit value of 585 psig has been 
determined to adequately bound the minimum pressure that 
might occur while reactor power is at or above 25% of rated. 
This condition would most likely be created by a rapid 
depressurization of the vessel and a subsequent scram. 
Reference 8 provides a detailed evaluation of this transient 
event. and provides the basis for the low pressure safety limit of 
585 psig. 

B 2.0-4 
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(continued) 
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2.1.1.2 MCPR 

Reactor Core SLs 
8 2.1.1 

The fuel cladding integrity SL is set such that no fuel c{amage is 
calculated to occur if the limit is not violated. Since the 
parameters that result in fuel damage are not directly 
observable during reactor op~ration, the thermal and hydraulic 
conditions that. result in the cmset of transition boiling h~ve been 
used to mark the beginning of the region in which fuel damage 
could occur. Although it is recognized that the onset of 
transition boi.ling would n.ot re.suit in damage to BWR fuel rods, 
the critical power at which boiling transition ls calculated to 
occur has been adopted as a convenient limit. However, the 
uncertainties in monitoring the core operating state and in the 
procedures used to calculate the critical power result in an 
uncertainty in the value ofthe critical power. Therefore, the fuel 
cladding integrity SL is defined as the critical power ratioin the 
limiting fuel assembly for which more than 99.9% of the fuel 
rods in the core are expected to avoid boiling transition, 
qonsic;lering the power distribution within the core and all 
uncertainties. 

The MCPR SL is determined· using a statistical model combining 
all the uncertainties in operating parameters and the procedures 
used to calculate critical power. The probability of the 
occurrence of boiling transition is determineq using the 
approved AREVA critical power correlations. One specific 
uncertainty included in the SL is the uncertainty inherent in the 
critical power correlation. References 2, 3, 4, 5 and. 6 describe 
the l;lncertainties and methodologies used in determining the 
MGPR SL 

82.0-5 
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(continued) 
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2.1.1.2 MCPR 

Reactor Core SLs 
B 2.1.1 

The fuel cladding integrity SL is set such that no fuel damage is 
calculated to occur if the limit is not violated. Since the 
parameters that result in fuel damage are not directly 
observable during reactor operation, the thermal and hydraulic 
conditions that result in the onset of transition boiling have been 
used to mark the beginning of the region in which fuel damage 
could occur. Although it is recognized that the onset of 
transition boiling would not result in damage to BWR fuel rods, 
the critical power at which boiling transition is calculated to 
occur has been adopted as a convenient limit. However, the 
uncertainties in monitoring the core operating state and in the 
procedures used to calculate the critical power result in an 
uncertainty in the value of the critical power. Therefore. the fuel 
cladding integrity SL is defined as the critical power ratio in the 
limiting fuel assembly for which more than 99.9% of the fuel 
rods in the core are expected to avoid boiling transition, 
considering the power distribution within the core and all 
uncertainties. 

The MCPR SL is determined using a statistical model combining 
all the uncertainties in operating parameters and the procedures 
used to calculate critical power. The probability of the 
occurrence of boiling transition is determined using the 
approved AREVA critical power correlations. One specific 
uncertainty included in the SL is the uncertainty inherent in the 
SPCB critical power correlation. References 2, 3, 4, 5 and 6 
describe the uncertainties and methodologies used in 
determining the MCPR SL 

8 2.0-5 · 
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SAFETY LIMIT 
VIOLATIONS 

REFERENCES 

BFN-UNIT 3 

Reactor Core Sls 
B 2.1.1 

Exceeding an SL may cause fuel damage and create a potential 
for radioactive releases in excess of 10 CFR 50.67, "Accident 
Source Term," limits (Ref. 5). Therefore, it is required to insert 
all insertable control rods and restore compliance with the Sls 
within 2 hours. The 2 hour Completion Time ensures that the 
operators take prompt remedial action and also ensures that the 
probability of an accident occurring during this period is minimal. 

1. 10 CFR 50, Appendix A, GDC 10. 

2. EMF-2209(P)(A), SPCB Critical Power Correlation, (as 
identified in the COLR). 

3. EMF-2245(P)(A), Application of Siemens Power 
Corporation's Critical Power Correlations to Co-Resident 
Fuel, {as identified in the COLR). 

4. ANP-10307PA Revision 0, AREVA MCPR Safety Limit 
Methodology for Boiling Water Reactors, AREVA NP, 
June 2011. 

5. ANP-10298PA Revision 0, ACE/ATRIUM 10XM Critical 
Power Correlation, AREVA NP, March 2010. 

6. ANP-3140(P) Revision 0, Browns Ferry Units 1, 2, and 3 
Improved K-factor Model for ACE/ATRIUM 10XM Critical 
Power Correlation, AREVA NP, August 2012. 

7. 10 CFR 50.67. 

8. ANP-3245P Revision 1, Browns Ferry Evaluation of PRFO 
Low Pressure Technical Specification Value, AREVA Inc., 
February 2014. 
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LCO 3.0.3 
(continued) 

BFN-UNIT 3 

LCO Applicability 
B 3.0 

This Specification delineates the time limits for placing the µnit in a 
safe MODE or other specified condition when opera~ion qannot be 
maintained within the limits for safe operation as defined by the 
LCO and its ACTIONS. It is not intended to be used as an 
operational convenience that pE?rmits routine voluntary removal of 
red.undant systems or components from service in lieu of other 
alternatives that would not result in redundant systems or 
components being inoperable. 

Upon entering LCO 3.0.3, 1 hour is allowed to prepare for an 
orderly shutdown before initiating a change in unit operation. This 
iQcludes time to permit the.operator to coordinate the reduction in 
electrical generation with the load dispatcher to ensure the stability 
and availability of the electrical grid. The LCO phrase, "Actior) shall 
be initiated within 1 hour ... " does not mean that a change in load 
must be commenced by the end of the 1 hour period. Th~ a9tion 
initiated at the end of the 1 hour period may be administrative in 
nature, such as preparing shutdown procedures. If corrective 
measures which would allow exiting LCO 3.0.3 are not complete at 
the end of 1 hour, but there. is reasonable assurance that they will 
be. completed with enough time remaining to allow for an orderly 
unit shutdown, if required, commencing a load decrease may be 
deJay.ed until that time: The time limits specified to reach' lower 
MODES of operation permit the shutdown to. proceed in a 
controlled and orderly manner that is well within the specified 
maximum cooldown rate and within the capabilities of the unit, 
assuming that only the minimum required equipment is 
OPERABLE. This reduces thermal stresses on components c,f t.he 
Reactor Coolant Sy~tem and the potential for a plant upset that 
could challenge safety systems under conditions to which this 
Specification applies. The use and interpretation of specified times 
to complete the actions of LCO 3.0.3 are consistent with the 
discussion of Section 1.3, Completion Times. 

B 3.0-4 
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LCO 3.0.3 
(continued) 

BFN-UNIT 3 

LCO Applicability 
8 3.0 

A unit shutdown required in accordance with LCO 3.0.3 may be 
terminated and LCO 3.0.3 exited if any of the following occurs: 

a. The LCO is now met. 

b. A Condition exists for which the Required Actions have now 
been performed. 

c. ACTIONS exist that do not have expired Completion Times. 
These Completion Times are applicable from the point in time 
that the Condition is initially entered and not from the time 
LCO 3.0.3 is exited. 

(continued) 
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APLHGR 
B 3.2.1 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

BFN-UNIT 3 

The APLHGR is a measure of the average LHGR of all the fuel 
rods in a fuel a$sembly at any axial location. Limits on the 
APLHGR are specified to ensure that the fuel design limits are 
not exceeded during abnormal operational transients and that 
the peak cladding temperature (PCT) during the postulated 
design basis loss of coolant accident (LOCA) does not exceed 
the limits specified in 10 CFR 50.46. 

The analytical methods and assumptions used in evaluating 
the fuel design limits are presented in References 2 and 11. 
The analytical methods and assumptions used in evaluatjng 
De$ign Basis Accidents (DBAs), abnormal operational 
transients, and normal operation that determine the APLHGR 
limits are presented in References 11, 12, 13, 14, 15, and 16 for 
the AREVA fuel. . 

B 3.2-1 
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APPLICABLE (Deleted by Tech Spec Bases Revision 106) 
SAFETY ANALYSES 
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AREVA Fuel 

APLHGR 
B 3.2.1 

For AREVA fuel, APLHGR limits are developed as a function of 
exposure and, along with the LHGR limits, ensure adherence to 
fuel design limits during abnormal operational transients. No 
power- or flow-dependent corrections are applied to the 
ALPHGR (referred to as the maximum APLHGR or MAPLHGR). 
AREVA APLHGR limits are intended to be bound by the LHGR 
limits. 

The calculational procedure used to establish the AREVA fuel 
MAPLHGR limits is based on LOCA analyses as defined in 
10 CFR 50.46, Appendix K. MAPLHGR limits are created to 
assure that the peak cladding temperature of AREVA fuel 
following a postulated design basis LOCA will not exceed the 
PCT and maximum oxidation limits specified in 1 O CFR 50.46, 
Appendix K. The calculational models and methodology are 
described in References 11 and 12. 

The AREVA fuel MAPLHGR limits for two-loop operation are 
specified in the COLR. For single loop operation, a MAPLHGR 
multiplier is applied to the MAPLHGR limit (Ref. 11 ). The 
multiplier is documented in the COLR. 

The APLHGR satisfies Criterion 2 of the NRC Policy Statement 
(Ref. 6). 

B 3.2-3 
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APPLICABILITY 
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APLHGR 
B 3.2.1 

The APLHGR limits specified in the COLR are the result of the 
fuel design, DBA, and transient analyses. With only one 
recirculation loop in operation, in conformance with the 
requirements of LCO 3.4.1, ''Recirculation Loops Operating;" the 
limit is determined by multiplying the exposure dependent limit 
by an APLHGR correction factor (Ref. 5 and Ref. 10). Cycle 
specific APLHGR correction factors for single recirculation loop 
operation are documented in the COLR. APLHGR limits are 
selected such that no power or flow dependent corrections are 
required. Additional APLHGR operating limit adjustments may 
be provided in the COLR supporting other analyzed equipment 
out-of-seNice conditions. 

The APLHGR limits are primarily derived from fuel design 
evaluations and LOCA and transient analyses assumed to occur 
at high power levels. Design calculations (Ref. 4) and operating 
experience have shown that as power is reduced, the margin to 
the required APLHGR limits increases. This trend continues 
down to the power range of 5% to 15% RTP when entry into 
MODE 2 occurs. When in MODE 2, the intermediate range 
monitor scram function provides prompt scram initiation during 
any significant transient, thereby effectively removing any 
APLHGR limit compliance concern in MODE 2. Therefore, at 
THERMAL POWER levels $; 25% RTP, the reactor is operating 
with substantial margin to the APLHGR limits; thus, this LCO is 
not required. 
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REFERENCES 

BFN-UNIT 3 

APLHGR 
B 3.2.1 

1. (Deleted by Tech Spec Bases Revision 74) 

2. FSAR, Chapter 3. 

3. FSAR, Chapter 14. 

4: FSAR, Appendix N. 

5. NEDC-32484P, "Browns Ferry Nuclear Plant Units 1, 2, and 
3, SAFER/GESTR-LOCA loss-of-Coolant Accident 
Analysis," Revision 5, January 2002. 

6. NRG No. 93-102, "Final Policy Statement on Technical 
Specification Improvements," July 23, 1993. 

7. NEDC-32433P, "Maximum Extended Load Line Limit and 
ARTS Improvement Program Analyses for Browns Ferry 
Nuclear Plant Units 1, 2, and 3," April 1995. 

8. NED0-30130-A, "Steady State Nuclear Methods," May 
1985. 

9. NED0-24154, "Qualification of the One-Dimensional Core 
Transient Model for Boiling Water Reactors," October 1978. 

10. NED0-24236, "Browns Ferry Nuclear Plant Units 1, 2, and 3, 
Single-Loop Operation," May 1981. 

11. EMF-2361 (P)(A), Rev. 0, "EXEM BWR-2000 ECCS 
Evaluation Model," Framatome ANP Inc., as supplemented 
by the site specific approval in NRC safety evaluation, 
February 15, 2013 and July 31, 2014. 

12. EMF-2292(P)(A), "ATRIUM™ -10: Appendix K Spray Heat 
Transfer Coefficients," (as identified in the COLR). 
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BFN-UNIT 3 

APLHGR 
B 3.2.1 

13. XN-NF-81-58(P)(A), "R0DEX2 Fuel Rod Thermal­
Mechanical Response Evaluation Model," (as identified in 
the COLR). 

14. XN-NF-80-19(P)(A), Volume 1, "Exxon Nuclear Methodology 
for Boiling Water Reactors - Neutronic Methods for Design 
and Analysis," (as identified in the COLR). 

15. XN-NF-80-19(P)(A), Volume 4, "Exxon Nuclear Methodology 
for Boiling Water Reactors: Application of the ENC 
Methodology to BWR Reloads," (as identified in the COLR). 

16. BAW-10247PA Revision 0, "Realistic Thermal-Mechanical 
Fuel Rod Methodology for Boiling Water Reactors," AREVA 
NP, February 2008. 
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BFN-UNIT 3 

APLHGR 
B 3.2.1 

12. XN-NF-81-58(P)(A), "RODEX2 Fuel Rod Thermal­
Mechanical Respon~e Evaluation Model," (as identified in 
the COLR). 

13. XN-N F-80,.19(P)(A) Volume 1, "Exxon Nuclear Methodology 
for Boiling Water Reactors - Ne_utronic Methods for Design 
and Analysis," (as identified in the GOLR). 

14. XN-NF-80-19(P)(A) Volume 4, "Exxon Nuclear Methodology 
for Boiling Water Reactors: Application of the ENC 
Methodology to BWR Reloads," {as identified in the COLR). 

1S. XN-NF,-80~19(P)(A) Volume 4, "Exxon Nuclear Methodology 
for Boiling Water Reactors: Application of the ENC 
Methodology to BWR Reloads," (as identified in the COLR). 

16. BAW-10247PA Revision 0, "Realistic Therrnal,-Mechanical 
Fuel Rod Methodology for Boiling Water Reactors," AREVA 
NP, February 2008. 
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MCPR 
B 3.2.2 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR) 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY J,\NAL YSES 

BFN-UNIT 3 

MCPR is a ratio of the fuel assembly power that would result in 
th.e onset of boiling transition to the actual fuel assembly power. 
The MCPR Safety Limit (SL). is set such that.99.9% of the fuel 
rods avoid boiling transition if the limit is not violated (refer to the 
Bases for SL 2.1.1.2). The operating limjt MCPR is established 
to ensure that no fuel damage results during abnormal 
operational transients. Although fuel damage does. not 
necessarily occur if a fuel rod actually experienced boiling 
transition (Ref. 1 ). the critical power at which boiling transition is 
calculated to occur has been adopted as a fuel design criterion. 

The onset of transition boiling is a phenomenon that is readily 
detected during the testing of various fuel bundle cJ~signs. 
Based on these experimental data, correlations have been 
developed to predict critical bundle power (i.e., the bundle 
power level at the onset of transition boiling) for a given set of 
plant parameters (e.g., reactor vessel pressure, flow, and 
subcooling). Because plant operating conditions and bundle 
power levels are monitored and determined relatively easily, 
monitoring the MCPR is a convenient way of ensuring that fuel 
failures due to inadequate cooling do not occur. 

The analytical methods and assumptions used in evaluating 
the abnormal operational transients to establish the· operating 
limit MCPR are presented in References 11, 12, 13, 14, and 15. 
To ensure MCPR SL is not exceeded during any transient event 
that occurs with moderate frequency, limiting tran~ients have 
been analyzed to determine the largest reduction in critical 
power ratio (CPR). The types of transients 

B 3.2-6 
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BASES 

APPLICABLE 
SAFETY ANALYSES 

(continued) 

BFN-UNIT3 

MCPR 
B 3.2.2 

evaluated are loss of flow, increase in pressure and power, 
positive reactivity insertion, and coolant temperature decrease. 
The limiting transient yiel<;ls the largest change in CPR (6CPR). 
When the largest .6CPR is added to the MCPR SL, the required 
operating limit MCPR is obtained. 

The MCPR operating limits derived from the transient analysis 
are dependent on the operating core flow and power to ensure 
adherence to fuel design limits during th~ worst transient that 
occurs with moderate frequency (Ref. 8); Flow dependent 
MCPR (MCPRf) limits are .determined by steady-state thermal 
hydraulic methods using the three-dimensional BWR simulator 
code (Ref. 12) and the multichannel thermal hydraulics code 
(Ref. 13). The op.erating limit is dependent on the maximum 
core fiow limiter setting in the Recirculation Flow Control 
System. 

Power-dependent MCPR limits (MCPRp) are determined by the 
three-dimensional BWR simulator code (Ref. 12) and the one­
dimensionaltr'ansient codes (Refs. 14 and 15). Due to the 
sensitivity of the transient response to initial core flow levels at 
power levels below those at which the turbine stop valve closure 
and turbine contra.I valve fast closure scrams are bypassed; 
high and low flow MCPRp operating limits are provided for 
operating between 25% RTP and the previously mentioned 
bypass power level. 

The MCPR satisfies Criterion 2 of the NRC Policy Statement 
(Ref. 7). 

B.3.2-7 

(continued) 

Revision :2:a, M. 106 
Amendment No. 216 

October 27, 2016 



BASES (continued) 

LCO 

APPLICABILITY 

BFN-UNIT 3 

MCPR 
B 3.2.2 

The MCPR operating limits specified in the COLR are the result 
of the Design Basis Accident (DBA) and transient analysis. 
Additionally MCPR operating limits supporting analyzed 
equipment out-of-service conditions are provided in the COLR. 
The operating limit MCPR is determined by the larger of the 
MCPRr and MCPRp limits. 

The MCPR operating limits are primarily derived from transient 
analyses that are assumed to occur at high power levels. Below 
25.% RTP, the reactor is operating at a minimum recirculation 
pump speed and the moderator void ratio is small. Surveillance 
of thermal limits below 25% RTP is unnecessary due to the 
large inherent margin that ensures that the MCPR SL is not 
exceeded even if a limiting transient occurs. Statistical analyses 
indicate that the nominal value of the initial MCPR expected at 
25% RTP is > 3.5. S.tudies of the variation of limiting transient 
behavior have been performed over the range of power and flow 
conditions. These studies encompass the range of key actual 
plant parameter values important to typically limiting transients. 
The results of these studies demonstrate that a margin is 
expected between performance and the MCPR requirements, 
and that margins increase as power is reduced to 25% RTP. 
This trend is expected to continue to the 5% to 15% power 
range when entry into MODE 2 occurs. When in MODE 2, the 
intermediate range monitor provides rapid scram initiation for 
any significant power increase transient, which effectively 
eliminates any MCPR compliance concern. Therefore, at 
THERMAL POWER levels < 25% RTP, the reactor is operating 
with substantial margin to the MCPR limits and this LCO is not 
required. 

B 3.2-8 
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REFERENCE$ 

BFN-UNIT 3 

MCPR 
B 3.2.2 

1. NUREG-0562, "Fuel Rod Failure As a Consequence of 
Departure from Nucleate Boiling or Dryout," June 1979. 

2. (Deleted). 

3. FSAR, Chapter 3. 

4. FSAR. Chapter 14. 

5. FSAR, Appendix N. 

6. (Deleted) 

7. NRC NQ. 93-102, "Final Policy Statement on Technic~I 
Specification lmprove'!lents," July 23, 1993. 

8. NEDC-32433P, "Maximum Extended Load line. Limit and 
ARTS Improvement Program Analyses for Browns F~rry 
Nuclear Plant Units 1, 2, and 3," April 1995. 

9. (Deleted) 

10. NEOQ.:24236, "Browns Ferry Nuclear Plant Units 1, 2, and 3, 
Single-Loop Operation," May 1981. 

11. ANP-10307PA Revision 0, "AREVA MCPR Safety Limit 
Methodology for Boiling Water Reactors," AREVA NP, 
June 2011. 

12. EMF-2158(P)(A), "Siemens Power Corporation Methodology 
for Boiling Water Reactors: Evaluation and Validation of 
CASM0-4/MICROBURN-82," (as identified in the COLR). 
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BASES (continued) 

LCO 

APPLICABILITY 

BFN-UNIT 3 

LHGR 
B 3.2.3 

The LHGR is a basic assumption in the fuel design analysis. 
The fuel has been designed to operate at rated core power with 
sufficient design margin to the LHGR calculated to cause a 1 % 
fuel cladding plastic strain. The operating limit to accomplish 
this objective is specified in the COLR. 

Additional LHGR operating limits adjustments may be provided 
in the COLR to support analyzed equipment out-of-service 
operation. 

The LHGR limits are derived from fuel design analysis that is 
llmiting at high power level conditions. At core thermal power 
levels< 25% RTP, the reactor is operating with a substantial 
margin to the LHGR limits and, therefore, the Specification is 
only required when the reactor is operating at~ 25% RTP. 

B 3.2-13a 
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BASES 

LCO 3.3.11 

APPLICABILITY 

ACTIONS 

BFN~UNIT 3 

Hydrogen Monitoring Instrumentation 
B 3.3.11 

The primary containment hydrogen monitoring instrumentation 
allows the operators to detect trends in hydrogen concentration to 
diagnose the course of beyond design basis accidents. H_igh 
hydrogen concentration is measured, continuo_usly recorded, and 
displayed in the control room by a single instrument channel. The 
analyzer has the capability for sampling both the drywell and the 
suppression chamber. LCO 3.3.11 requires the primary 
containment hydrogen am~lyzer to be OPERABLE. 

The primary containment hydrogen analyzer is required to be 
OPERABLE when primary containment is inerted, except ~s 
allowed by the relaxations during startup and shutdown addressed 
below. The primary containment must be inert in MODE 1, since 
this is the condition with the highest probability of an event that 
could produce hydrogen. 

lnerting the primary containment is art operational problem 
because it prevents containment access without an appropriate 
breathing apparatus. Therefore, the primary containment is inerted. 
as late as possible in the plant startup and de-inerted as soon as 
possible in the plant shutdown. As long as reactor power is 
< 15% RTP, the potential for an event that generates significant 
hydrogen is low and the primary containment need not be inert. 
Furthermore, the probability of an event that generates hydrogen 
occurring within t_he first 24 hours of a startup, or within the last 
24 hours before a shutdown, is low enough that these "windows," 
when the primary containment is not inerted, are also justified. 
The 24 hour time period is a reasonable amount of time·to allow 
plant personnel to perform inerting or de-inerting. 

Seven days to restore the instrument is reasonable given the 
requirements to be available for use in diagnosing beyond design 
basis events. 

TRM Revision 43, e3, 74. 78, 130 
August 3, 2016 



Backup Control System 
B 3.3.3.2 

Table B 3.3.3.2-1 (Page 2 of 4) 
Backup Control System Instrumentation and Controls 

FUNCTION 

Transfer/Control Parameter {continued) 

14. RHRSW Pumps 
(0-43-23-1, -5, -8, -12) (D-HS-23-1C, -5C, -SC, -12C) 
EECW Pumps (north header) 
(0-43-23-1, -85, -8, -91) (O-HS-23-1C, -85C, -8C, -91C) 
EECW Pumps (south header) 
(0-43-23-15, -88, -23, -94) (D-HS-23-15C, -88C, -23C, -94C) 

15. RHRSW Discharge Valves for Ri-lR Loop I Heat Exchangers 
(3-XS-23-34, -40) (3-HS-23-34C, -40C) 

16. RCW Pumps 1 D and 30 (Trip Function Only) 
(1-XS-24-16, 3-XS-24-16) (1-HS-24-16C, 3-HS-24-16C) 

17. Recirculation System Sample Line Isolation Valves 
{3-XS-43-13, -14) (3-HS-43-13C, 14C) 

18. EECW Sectionalizing Valves 
(0-XS-67-13, -14, -17, -18, -21, -22, -25. -26) 
(O-HS-67-13C, -14C, -17C, -18C, -21C, -22C, -25C, -26C) 

19. (Removed by Revision 88.) 
20. Recirculation Pump 38 Discharge Valve 

(3-XS-68-79) (3-HS-68-79C) 
21. RWCU Drain to Main Condenser Hotv.lell Isolation Valve 

(3-XS-69-16) (3-HS-69-16C) 

' 
note e: There are 12 RHRSW pumps. All are equipped with emergency 

transfer switches. Backup Control must be available for 2 
OPERABLE pumps aligned for EECW service (supports all 
units). Backup control for an additional 2 OPERABLE pumps 
must be available for RHRSW for RHR Loop I. 

note f: 1 Discharge Valve per RHR Loop I Heat Exchanger for a total of 
2. 

note g: 1 per pump. Trip function necessary to prevent spurious start 
overloading 4-kV Buses/Diesel Generators. 

note h: Deleted. 

note i: 1 Recirculation System Sample Line Isolation Valve required, 
may be either inboard valve or outboard valve. 

notej: Not required if valve breaker remains open, per NFPA 805 
requirement. except when required for valve testing or operation. 

BFN~UNIT 3 B 3.3-106 

NUMBER 
REQUIRED 

note e 

2, note f 

2, noteg 

1, note i 

8, 1 per valve, 
notej 

1 

1 

Revision 4, 88, 96 
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aASES 

BACKGROUND 
(continued) 

APPLICABLE 
SAFETY ANALYSES. 
LCO, and 
APPLICABILITY 

A lWS-RPT Instrumentation 
B 3.3.4.2 

There are two motor·breakers provided for each of the two 
recirculation pumps for a total offour breakers. The output of 

· each trip system is provided to one of the two breakers for each 
recirculation pump. 

The ATWS-RPT initiates an RPT to aid in preserving the 
integrity of the f1,1el cladding following events in wt:iich a scram 
does not. but should, occur. Based on its contribution to the 
reduction of overall plant risk., however, tt1e instrumentation 
meets Criterion 4 of the NRC Policy Statement (Ref. 3). 

The OPERABILITY of the ATW$-RPT is dependent on the 
OPERABILITY of the .individual instrumentation channel 
Functions. Each Function must have a required number of 
OPERABLE ct,annets in each trip system·, with their setpoints 
within the specified Allowable Value ofSR 3.3.4.2.3. The 
setpoint is calibrated consistent with applicable setpoint 
methodology assumptions (nominal trip setpoint). ATWS-RPT 
Channel OPERABILllY also includes the associated 
recirculation pump motor breakers. A channel is inoperpble if its 
actual trip setpoint is not within its required Allowable Value. 

Allowable Values are specified for each AT\NS.;.RPT Function 
specified in the LCO. Nominal trip setpoints are specified in the 
setpoint calculations. The nominal setpoints are selected to 
ensure that the setpoints do not exceed the Allowable Value 
between CHANNEL CALIBRATIONS. Oper~tion with a trip 
setpoint less conservative than the nominal trip setpoint, but 
within its Allowable Value, is acceptable. Trip setpoints are 
those predetermined values of output at which an action shoul~ 

- take place. The setpoints are compared to the actual process 

BFN-UNIT .3 B 3.3-121 
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BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

(continued) 

BFN-UNIT 3 

Primary Containment Isolation Instrumentation 
B 3.3.6.1 

1.b. Main Steam Line Pressure-Low (PIS-1-72, 76, 82, 86) 

Low MSL pressure with the reactor at power indicates that there 
may be a problem with the turbine pressure regulation, which 
could result in a low reactor vessel water level condition and the 
RPV cooling down more than 100°F/hr if the pressure loss is 
allowed to continue. The Main Steam Line Pressure - Low 
Function is directly assumed in the analysis of the pressure 
regulator failure (Ref. 2). For this event, the closure of the 
MSIVs ensures that the RPV temperature change limit 
(100°F/hr) is not reached. In addition, this Function supports 
actions to ensure that Safety Limit 2.1.1.1 (585 psig) is not 
exceeded. (This Function closes the MSJVs prior to pressure 
decreasing below the safety limit, which results in a scram due 
to MSIV closure, thus reducing reactor power to< 25% RTP.) 

The MSL low pressure signals are initiated from four 
transmitters that are connected to the MSL header. The 
transmitters are arranged such that, even though physically 
separated from each other, each transmitter is able to detect 
low MSL pressure. Four channels of Main Steam Line 
Pressure - Low Function are available and c;1re required to be 
OPERABLE to ensure that no single instrument failure can 
preclude the isolation function. 

The Allowable Value was selected to be high enough to prevent 
excessive RPV depressurization. 

The Main Steam Line Pressure - Low Function is only required 
to be OPERABLE in MODE 1 since this is when the assumed 
transient can occur (Ref. 2). 

This Function isolates the Group 1 valves excluding the 
Recirculation Loop Sample valves. 

8 3.3-199 
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APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

(coritinued) 

BFN-UNIT 3 

Primary Containment Isolation Instrumentation 
B 3.3.6.1 

5.g. SLC System Initiation 

The isolation of the RWCU System is required when the _SLC 
System has been initiated to prevent dilution and removal of the 
boron solution by the RWCU System (Ref. 4). An isolation 
signal for both RWCU isolation valves is initiated when the SLC 
pump start handswitch is not in the stop posilion. 

There is no Allowable Value associated wijh this Function since 
the channels are mechanically actuated based solely on the 
position of the SLC System initiation switch. 

Th~ SLC System Initiation Function is required to be 
OPERABLE in MODES 1 and 2, because these are the only 
MODES where the reactor can be critical, and in MODE 3 
because this MODE uses the SLC System sodium pentaborate 
as a buffering solution to maintain the pH level at or above 7 in 
the suppression pool in the event of a LOCA. These MODES 
are consistent with the Applicability for the SLC System 
(LCO 3.1.7). 

As noted (footnote (a) to Tal)le 3.3.6.1-1 ), _the SLC initiation 
signal provides input to the isolation logic for both RWCU 
isolation valves. 

5.h. Reactor Vessel Water Level- Low, Level 3 
(l1S-3-203A-D) 

Low RPV water level indicates that the capability to cool the fuel 
may be threatened. Should RPV water level decrease too far, 
fuel damage could result. Therefore, isolation of some 
interfaces with the reactor vessel occurs to isolate the potential 
sources of a break. The isolat.ion of the RWCU System on 
Level 3 supports actions to ensure that the fuel peak cladding 

{continued) 
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RCS PfT Limits 
B 3.4.9 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.9 RCS Pressure and Temperature (P/f) Limits 

BASES 

BACKGROUND 

BFN-UNIT 3 

All components of the RCS are designed to withstand effects of 
cyclic loads due to system pressure and temperature changes. 
These loads are introduced by startup {heatup) and shutdown 
(cooldown) operations, power transients, and reactor trips. This 
LCO limits the pressure and temperature changes during RCS 
heatup and cooldown, within the design assumptions and the 
stress limits for cyclic operation. 

The pressure-temperature (P-T) curves included in the 
Technical Specifications have been developed to present 
steam-dome pressure versus minimum vessel metal 
temperature, incorporating appropriate non-beltline limits and 
irradiation embrittlement effects in the beltline. There are two 
sets of curves provided for Unit 3. The first set applies to 
operation up to and including 38 effective full power years 
(EFPY), and the second set applies to operation greater than 
38 EFPY and less than or equal to 54 EFPY. where 54 EFPY 
represents the end of the renewed license and 38 EFPY is 
provided as a midpoint between the current EFPY and 
54 EFPY. The P-T curves are provided in Figure 3.4.9-1 and 
Figure 3.4.9-2, respectively. Figure 3.4.9-1 contains P-T limit 
curves for mechanical heatup or cooldown following nuclear 
shutdown (bottom head and upper RPV/beltline) and for core 
operation (criticality). Figure 3.4.9-2 contains P-T limit curves 
for inservice leakage and hydrostatic testing (bottom head and 
upper RPV/beltline). The maximum rate of change of reactor 
coolant temperature is contained in SR 3.4.9.5, SR 3.4.9.6, and 
SR 3.4.9.7. 

B 3.4-55 

{continued) 

Revision G,4a, ~. 99 
February 5, 2016 



BASES 

BACKGROUND 
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BFN-UNIT 3 

RCS PIT Limits 
B 3.4.9 

The P-T curves incorporate a fluence calculated in accordance 
with GE Licensing Topical Report NEDC.;32983P (Ref. 10), 
which has been approved by the NRG and is in compliance with 
Regulatory G.uide 1.190 (Ref. 11 ). The fluence represents an 
Extended Power Uprate (EPU) for the rated power of 3952 MWt, 
and is conservatively applied for the rated power of 3458 MWt. 
The 1998 Edition of the ASME Section XI Boiler and Pressure 
Vessel Code including 2000 Addenda was used in accordance 
with 10 CFR 50.55a. 

Each Pff limit curve defines an acceptable regiQn for normal 
operation. The usual use of the curves is operational guidance 
during heatup or cooldown maneuvering, when pressure anq 
temperature indications are monitored and compared to the 
applicable curve to determine that operation is within the 
allowable region. 

The LCO establishes operating limits that provide a margin to 
brittle failure ofthe reactor vessel and piping of the reactor 
coolant pressure boundary (RCPB). The vessel is the 
component most subject to brittle failure. Therefore, the LCO 
limits apply mainly to the vessel. 

B 3.4-55a 
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BFN-UNIT 3 

RCS PIT Limits 
B 3.4.9 

1 O CFR 50, Appendix G (Ref. 1 ), requires the establishment of 
PIT limits for material fracture toughness requirements of the 
RCPB materials. Reference 1 requires an adequate margin to 
brittle failure during normal operation, abnormal operational 
transients, and system hydrostatic tests. It mandates the use of 
the ASME Code, Section Ill, Appendix G (Ref. 2). 

The actual shift in the RT NOT of the vessel material will be 
established periodically by removing and evaluating the 
irradiated reactor vessel material specimens, in accordance with 
ASTM E 185 (Ref. 3), Appendix H of 10 CFR 50 (Ref. 4), and 
BWRVIP-86 Revision1-A (Ref.12). The operating PIT limit 
curves will be adjusted, as necessary, based on the evaluation 
findings and the recommendations of Reference 5. 

Minimum reactor vessel temperature requirements for pressure­
temperature (PIT) limits .depend on the reactor vessel's 
controlling material (which is either the material in the closure 
flange or the material in the beltline region with the highest 
reference temperature) and on the reactor's operating condition 
(i.e., hydrostatic pressure and leak tests, or normal operation 
including anticipated operatiqn occurrences), vessel pressure, 
whether or not fuel is in the vessel, and whether the core is 
critical. The beltline region of the reactor vessel is the region 
that directly surrounds the effective height of the active core and 
adjacent regions that are predicted to experience sufficient 
radiation exposure to be considered in the selection of th~ most 
limiting material with regard to radiation exposure. The metal 
temperature of the controlling material, in the region of the 
controlling material which has the least favorable combination of 
stress and temperature, must exceed the appropriate minimum 
temperature requirements for the reactor vessel condition and 
pressure specified in 1 O CFR 50, Appendix G. 

B 3.4-56 

(continued} 

Revision 0, ~. ~. ~. 99 
February 5, 2016 



BASES 

SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 3 

SR 3.4.9.1 (continued) 

RCS Pff Limits 
B 3.4.9 

This SR has been modified by three Notes. Note 1 requires this 
Surveillance to be performed only during system heatup and 
cooldown operations or inservice leakage and hydrostatic 
testjng. Also, Note 1 only requires this SR to be. performed 
during inservice leakage and hydrostatic testing when reactor 
pressure is> 313 psig. Note 2 allows the limits of 
Figure 3.4.9-2 to be applied during nonnuclear heatup and 
ambient loss cooldown associated with inservice leak and 
hydrostatic testing provided that the heatup and cooldown rates 
are :S 15°F/hr. Note. 3 provides that the limits of Figures 3.4.9-1 
and 3.4.9-2 do not apply when the tension from the reactor 
head flange bolting studs is removed. 

SR 3.4.9:2 

A separate limit is used when the reactor is approaching 
criticality. Consequently, th!:'! RCS pressure and temperature 
must be verified with.in the appropriate limits before withdrawing 
control rods that will make the reactor critical. 

Performing the Surveillance within 15 minutes before control rod 
withdrawal for the. purpose of achieving criticality provides 
adequate assurance that the limits will not be exceeded 
between the time of the Surveillance and the time of the control 
rod withdrawal. 

B 3.4-63 
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REFERENCES 
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BFN-UNIT 3 

RCS PIT Limits 
B 3.4.9 

12. "BWRVIP-86 Revision 1-A: BWR Vessel and lnterna_ls 
Project, Updated BWR Integrated Surveillance Program 
(ISP) Implementation Plan/ EPRI Technical 
Report 1016575, May 2013. 
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APPLICABLE 
SAFETY ANALYSES 

BFN-UNIT 3 

PCIVs 
B 3.6.1.3 

The PCIVs LCO was derived from the assumptions related to 
minimizing the loss of reactor coolant inventory, and 
establishing the primary containment boundary during major 
accidents. As part of the primary containment boundary, PCIV 
OPERABILITY supports leak tightness of primary containment. 
Therefore, the safety analysis of any event requiring isolation of 
primary containment is applicable to this LCO. 

The DBAs that result in a release of radioactive material and are 
mitigated by PCIVs are a LOCA and a main steam line break 
(MSLB). lri the analysis for each of these accidents, it is 
assumed that PCIVs are either closed or close within the 
required isolation times following event initiation. This ensures 
that potential paths to the environment through PC IVs (including 
primary containment purge valves) are minimized. Of the 
events analyzed in Reference 1, the LOCA is the most limiting 
event due to radiological consequences. 

The closure time of the main steam isolation valves (MS IVs) is a 
significant variable from a radiological standpoint. The MSIVs 
are required to close within 3 to 5 seconds since the 5 second 
closure time is consistent with or conservative to the times 
assumed in the analyses. The safety analyses assume that the 
purge valves were closed at event initiation. Likewise, it is 
assumed that the primary containment is Isolated such that 
release of fission products to the environment is controlled. 

The OBA analysis assumes that primary containment is isolated 
within a certain time period (based on PCIV closure times 
provided in Reference 2 and inboard MSIV closure times of 2 
minutes for a LOCA per Reference 9) and that leakage is 
terminated, except for the maximum allowable leakage rate, La. 
The primary containment isolation total response time includes 
signal delay, diesel generator startup (for loss of offsite power), 
and PCIV stroke times. 
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1. FSAR, Section 14.6. 

PCIVs 
B 3.6.1.3 

2. BFN Technical Instruction (Tl), O-Tl-360. · 

3. 10 CFR 50, Appendix J, Option 8. 

4. FSAR, Section 5.2. 

5. FSAR. Section 14.6.5. 

6. NRC No. 93-102, "Final Policy Statement on Technical 
Specification Improvements," July 23, 1993. 

7. FSAR Table 5.2-2. 

8. General Electric NED0-32977-A (Boiling Water Reactor 
Owners Group Topical Report, B21-00658-01), "Excess 
Flow Check Valve Testing Relaxation", dated June 2000. 

9. MDQ0000012016000566 Revision 0, "Main Steam Isolation 
Valve (MSiV) Loss of Coolant Accident (LOCA) Closure 
Analysis," dated September 2016. 
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APPLICABLE 
SAFETY ANALYSES 

(continued) 

LCO 

BFN-UNIT 3 

RHRSW System and UHS 
B 3.7.1 

With two and three units fueled, a worst case single failure 
could also include the loss of two RHRSW pumps caused by 
losing a 4 kV shutdown board since there are certain alignment 
configurations that allow two RHRSW pumps to be powered 
from the same 4 kV shwtdown board. As discussed in the 
FSAR, Section 14.6.3.3.2 (Ref. 4) for these analyses, manual 
initiation of the OPERABLE RHRSW subsystems and the 
associated RHR System is assumed to occur 10 minutes after a 
OBA The analyses assume that there are two RHRSW 
subsystems operating in each unit, with one RHRSW pump in 
each subsystem capable of producing 4000 gpm of flow. In this 
case, the maximum suppression chamber water temperature 
and pressure are 177°F (as reported in Reference 3) and 
36.3 psig, respectively, well below the design temperature of 
281°F and maximum allowable pressure of 62 psig. 

The RHRSW System together with the UHS satisfies Criterion 3 
of the NRG Policy Statement (Ref 5). 

Four RHRSW subsystems are required to be OPERABLE to 
provide the required redundancy to ensure that the system 
functions to remove post accident heat loads, assuming the 
worst case single active failure occurs coincident with the loss of 
offsite power. Additionally, since the RHRSW pumps are 
shared between the three BFN units, the number of OPERABLE 
pumps required is also dependent on the number of units 
fueled. 

An RHRSW subsystem is considered OPERABLE when: 

a. At least one RHRSW pump (i.e., one required RHRSW 
pump) is OPERABLE, and 

b. An OPERABLE flow path is capable of taking suction from 
the intake structure and transferring the water to the 
associated RHR heat exchanger at the assumed flow rate. 

8 3.7-3 
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Main Turbine Bypass System 
B 3.7.5 

B 3. 7 PLANT SYSTEMS 

B 3.7.5 Main Turbine Bypass System 

BASES 

BACKGROUND 

BFN-UNIT 3 

The Main Turbine Bypass System is designed to control steam 
pressure when reactor steam generation exceeds turbine 
requirements during unit startup, sudden load reduction, and 
cooldown. It allows excess steam flow from the reactor to the 
condenser without going through the turbine. The bypass 
capacity of the system is 25% of the Nuclear Steam Supply 
System rated steam flow. Sudden load reductions within the 
capacity of the steam bypass can be accommodated without 
reactor scram. The Main Turbine Bypass System consists of 
nine valves connected to the main steam lines between the 
main steam isolation valves and the turbine stop valve bypass 
valve chest. Each of these nine valves is operated by hydraulic 
cylinders. The bypass valves are controlled by the pressure 
regulation function of the Pressure Regulator and Turbine 
Generator Control System, as discussed in the FSAR, 
Section 7.11 (Ref. 1). The bypass valves are normally closed, 
and the pressure regulator controls the turbine control valves 
that direct all steam flow to the turbine. If the speed governor or 
the load limiter restricts steam flow to the turbine, the pressure 
regulator controls the system pressure by opening the bypass 
valves. When the bypass valves open, the steam flows from the 
bypass chest, through connecting piping, to the pressure 
breakdown assemblies, where a series of orifices are used to 
further reduce the steam pressure before the steam enters the 
condenser. 
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SURVEILLANCE 
REQUIREMENTS 

(continued) 

REFERENCES 

BFN-UNIT 3 

SR 3.7.5.3 

Main Turbine Bypass System 
B 3.7.5 

This SR ensures that the TURBINE BYPASS SYSTEM 
RESPONSE TIME is in compliance with the assumptions of the 
appropriate safety analysis. The response time limits are 
specified in the cycle specific transient analyses performed to 
support the preparation of FSAR, Appendix N, Supplemental 
Reload Licensing Report (Ref. 4}. The 24 month Frequency is 
based on the need to perform this Surveillance under the 
conditions that apply during a unit outage and because of the 
potential for an unplanned transient if the Surveillance were 
performed with the reactor at power. Operating experience has 
shown the 24 month Frequency, which is based on the refueling 
cycle, is acceptable from a reliability standpoint. 

1. FSAR, Section 7.11: 

2. FSAR, Section 14.5.1.1 and 14.5.1.2. 

3. NRC No. 93-102, "Final Policy Statement on Technical 
Specification Improvements," July 23, 1993. 

4. FSAR, Appendix N. 
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AC Sources - Operating 
B 3.8.1 

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.1 AC Sources - Operating 

BASES 

BACKGROUND 

BFN-UNIT 3 

The unit Class 1 E AC Electrical Power Distribution System AC 
circuits consist of the offsite power sources (preferred power 
sources, normal and alternates), and the onsite standby power 
sources (Unit 1 and 2 diesel generators (DGs) A, B, C, and D, 
and Unit 3 DGs 3A, 38, 3C, and 3D). As required by 
10 CFR 50, Appendix A, GDC 17 (Ref. 1), the design of the AC 
electrical power system provides independence and redundancy 
to ensure an available source of power to the Engineered Safety 
Feature (ESF) systems. 

The Class 1 E AC distribution system is divided into redundant 
divisions, so loss of any one division does not prevent the 
minimum safety functions from being performed. Each of four 
4.16 kV shutdown boards has two offsite power circuits 
available and a single DG. 

An offsite circuit consists of all breakers, transformers, switches, 
interrupting devices, cabling, and controls required to transmit 
power from the offsite transmission network to the 3EA and 3EB 
(Division I) or 3EC and 3ED (Division II) 4.16 kV shutdown 
boards. Offsite power is supplied to the 161 kV and 500 kV 
switchyards from the transmission network. One of the two 
required qualified offsite power circuits must be pre-aligned to 
the Division I and/or Division 11 4.16 kV shutdown boards to 
meet the requirements of 1 O CFR 50, Appendix A, GDC 17 
(Ref. 1). Three basic circuits from the transmission network to 
the safety related Division I (3EA and 3EB 4.16 kV shutdown 
boards) and Division II (3EC and 3ED 4.16 kV shutdown 
boards), are as follows: 

B 3.8-1 
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LCO 
(continued) 

BFN-UNIT 3 

AC Sources - Operating 
B 3.8.1 

An offsite circuit consists of all breakers, transformers, 
switches, interrupting devices, cabling, and controls required to 
transmit power from the offsite transmission network to the 3EA 
and 3EB (Division I) or 3EC and 3ED (Division II) 4.16 kV 
shutdown boards. One of the two required qualified offsite 
power circuits must be pre-aligned to the Division I and/or 
Division II 4.16 kV shutdown boards to meet the requirements of 
10 CFR 50, Appendix A, GDC 17 (Ref. 1). Specific circuits are 
described below: 

1. From the 500 kV switchyard through unit station service 
transformer (USST) 3B to 4.16 kV unit board 3A and/or 38,. 
Each unit board feeds two of the Unit 3 4.16 kV shutdown 
boards (3EA and 3EB or 3EC and 3ED). 

2. From the 161 kV transmission network, through common 
station service transformer (CSST) A to start bus 1A or 1 B, 
then to a 4.16 kV unit board. That unit board feeds two of 
the Unit 3 4.16 kV shutdown boards (3EA and 3EB or 3EC 
and 3ED). 

3. From the 161 kV transmission network, through CSST B to 
start bus 1A or 1 B, and then to a 4.16 kV unit board. That 
unit board feeds two of the Unit-3 4.16 kV shutdown boards 
(3EA and 3EB or 3EC and 3ED). 
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BASES 

ACTIONS 
(continued) 

BFN-UNIT 3 

AC Sources - Operating 
B 3.8.1 

Condition J corresponds to a level of degradation in which all 
redundancy in the AC electrical power supplies has been lost. 
At this severely degraded level, any further losses in the AC 
electrical power system will cause a loss of function. Therefore, 
no additional time is justified for continued operation. The unit is 
required by LCO 3.0.3 to commence a controlled shutdown. 

Required Action K."1 is intended to provide assur~mce that a 1.oss 
of offsite power, during the period that a required Unit 1 and 2 
DG is inoperable; does not result in a complete lc:,ss of safety 
function of critical systems (i.e., SGT, GREVS, RHRSW, or 
EECW). These features are designed with redundant safety 
related divisions (i.e., single division .systems are not included). 
Redundant required featu'res failures consist of inoperable · 
features .associated with a division redundant to the division that 
has an inoperable Unit 1 and 2 DG. 

The Completion Time is intended to allow the operator time to 
evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
''time zero" for beginning the allowed outage time "clock." In this 
Required Action the Completion Time only begins on discovery 
that both: 

a. An inoperable required Unit 1 and 2 DG exists: and 

b. A redundant required feature supported by another DG, is 
inoperable. 

B 3.8-25 
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ACTIONS 

BFN-UNIT 3 

K.1 (continued) 

AC Sources - Operating 
B 3.8.1 

If, at any time during the existence of this Condition (a required 
Unit 1 and 2 DG inoperable), a required redundant feature 
subsequently becomes inoperable, this Completion Time begins 
to be tracked. 

Discovering a required Unit 1 and 2 DG inoperable coincident 
with an inoperable redundant feature that is associated with the 
OPERABLE DGs results in starting the Completion Time for the 
Required Action. Four hours from the discovery of these events 
existing concurrently is acceptable because it minimizes risk 
while allowing time for restoration before subjecting the unit to 
transients associated with shutdown. 

The remaining OPERABLE DGs and offsite circuits are 
adequate to supply electrical power to the onsite Class 1 E 
Distribution System. Thus, on a component basis, single failure 
protection for the required feature's function may have been 
lost; however, function has not been lost. The 4 hour 
Completion Time takes into account the component 
OPERABILITY of the redundant counterpart to the inoperable 
required feature, Additionally, the 4 hour Completion Time 
takes into account the capacity and capability of the remaining 
AC sources. reasonable time for repairs, and low probability of a 
OBA occurring during this period. 
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B 3.8.3 

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air 

BASES 

BACKGROUND 

BFN-UNIT 3 

Each diesel generator (DG) is provided with three 
interconnected storage tanks having a minimum usable fuel oil 
volume (35,280 gallons) sufficient to operate that DG for a 
period of 7 days while the DG is supplying maximum post loss 
of coolant accident (LOCA) load demand discuss~d in FSAR, 
Section 8.5.3.4 (Ref. 1) and Regulatory Guide 1.137 (Ref. 2). A 
transfer pump is fc,cated at the fuel oil storage tanks which can 
supply fuel oil from two 71,000-gallon fuel oil storage tanks to 
the 7-day storage tanks. Only the 7-day stor~ge tanks are 
subject to this LCO, the Actions, and the Suiveillance 
Requirements. In addition, it is possible to transfer fuel from 
on~ 7-day storage tank to any other by using transfer pumps. 
This onsite fuel oil capacity is sufficient to operate the DGs. for 
longer than the time to replenish the onsite supply from outside 
sources. 

Fuel oil is transferred from the 7'-day storage tank to the day 
tank by either of two transfer pumps associated with each diesel 
generator. This is accomplishec;I automatically by level switches 
on the day tank. Redundancy of pumps and piping precludes 
the failure of one pump, or the rupture of any pipe, valve, or tank 
to result in the loss of more than one DG. All 7-day tanks are 
embedded in the substructure of the Standby Diesel Generator . . 

Building. 

· For proper operation of the standby DGs, it is necessary to 
ensure the proper quality of the stored fuel oil. The fuel oil 
property monitored is the total particulate concentration. 
Periodic testing of the stored fuel oil total particulate 
c.oncentrcition is a method to monitor the potential degradation 
related to long term storage and the potential impact to fuel filter 
plugging as a result of high particulate levels. 

B 3.8-49 

(continued) 

Revision fl, 95 
January 21, 2016 



BASES (continued) 

APPLICABILITY 

ACTIONS 

BFN-UNIT 3 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

The AC sources (LCO 3.8.1 and LCO 3.8.2) are required to 
ensure the availability of the required power to shut down the 
reactor and maintain it in a safe shutdown condition after an 
abnormal operational transient or a postulated OBA. Because 
stored diesel fuel oil, lube oil, and starting air subsystem support 
LCO 3.8.1 and LCO 3.8.2, stored diesel fuel oil, lube oil, and 
starting air are required to be within limits when the associated 
DG is required to be OPERABLE. 

The ACTIONS Table is modified by a Note indicating that 
separate Condition entry is allowed for each DG. This is 
acceptable, since the Required Actions for each Condition 
provide appropriate compensatory actions for each inoperable 
DG subsystem. Complying with the Required Actions for one 
inoperable DG subsystem may allow for continued operation, 
and subsequent inoperable DG subsystem(s) governed by 
separate Condition entry and application of associated Required 
Actions. 

In this condition, the 7-day fuel oil supply for a DG is not 
available. However, the Condition is restricted to fuel oil level 
reductions that maintain at least a 6-day supply. The fuel oil 
level equivalent to a 6-day supply is 30,240 gallons. These 
circumstances may be caused by events such as: 

a. Full load operation required for an inadvertent start while at 
minimum required level; or 

b. Feed and bleed operations that may be necessitated by 
increasing particulate levels or any number of other oil 
quality degradations. 
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ACTIONS 
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A.1 (continued) 

Diesel Fuel Oil, Lube Oil, and Starting Air 
8·3.8.3 

This restriction allows sufficient time for obtaining t_he requisite 
replacement volume and performing the analyses required prior 
to addition of the fuel oil to the tank. A period of 48 hou'rs is 
considered sufficient to complete restoration of the required 
level prior to declaring the DG inoperable. Thi~ period is 
acceptable based on the remaining capacity(> 6 days); the·fact 
that procedures will be initiated to obtain replenishment, and the 
low probability of an event during this brief period. 

In this Condition, the 7-day lube oil inventory, i.e., sufficient lube 
oil to support 7 days of continuous DG operation at full load 
conditions, is not available; However, the Condition is restricted 
to lube oil volume reductions that maintain at least a 6-day 
supply. The lube ail inventory equivalent to a 6-day supply is 
150 gallons. This restriction allows sufficient time for obtaining 
the requisite replacement volume. A period of 48 hours is 
considered sufficient to complete restoration of the required 
volume prior to declaring the DG inoperable. This period is 
acceptable based on the remaining capacity(> 6 days), the low 
rate of usage, the fact that procedures will be initiated to obtain 
replenishment. and the low probability pf an event ouring this 
brief period. 

This Condition is entered as a result of a failure to meet the 
acceptance criterion for particulates. Normally, trending of 
particulate levels .allows sufficient time. to correct high particulate 
levels prior to reaching the limit of acceptability. Poor sample 
procedures (bottom sampling), contaminated sampling 
equipment, and errors in laboratory analysis can produce 
failures that do not follow a trend. Since the presence 
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ACTIONS 

BFN-UNIT 3 

C.1 (continued) 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3,8.3 

of particulates does not mean failure of the fuel oil to burn 
properly in the diesel engine, since particulate concentration is 
unlikely to change significantly between Surve.illance Frequency 
intervals, and since proper engine performance has been 
recently demonstrated (within 31 days), it is pru<:lent to allow a 
brief period prior to declaring the associated DG inoperable. 
The 7 day Completion Time allows for further evaluation, 
re-sampling, and re-:analysis of the DG fuel oil. 

With the new fuel .oil properties defined in the Bases for SR 
3:8.3.3 not within the required limits, a period of 30 days i .. s 
allowed for restoring the stored fuel oil properties. This period 
provides sufficient time to test the stored fuel oil to determine. 
that the new fuel pil, when mixed With previously stored fuel oil, 
remains acceptable, or to restore the stored fuel oil properties. 
This restoration may involve feed and bleed procedures, 
filtering, or a combination of these procedures. Even if a DG 
start and load was required during this time interval and the fuel 
oil properties were outside limits, there is high likelihood that the 
DG would still be capable of performing its intended function. 

Only one of the two redundant air starting systems is required to 
support associated DG operability. With the starting air receiver 
pressure< 165 psig in the required starting air system, sufficient 
capacity to start the associated DG may not exist. The 
associated DG may be incapable of performing its intended 
function and must be immediately declared inoperable. This 
declaration also requires entry into applicable Conditions and 
Required Actions for.an inoperable DG, LCO 3.8.1, "AC 
Sources - Operating." 
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ACTIONS 

BFN-UNIT 3 

F.1 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

With a Required Action and associated Completion Time not 
met, or the stored diesel fuel oil, lube oil, or starting air 
subsystem inoperable for reasons other than addressed by 
Conditions A through E, the associated DG may be incapable of 
performing its intended function and must be immediately 
declared inoperable. 
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SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 3 

SR 3.8.3.1 

Diesel Fuel Oil, Lube Oil; and Starting Air 
B3.8.3 

This SR provides verification that there is an adequate inventory 
c:if fuel oil in the storage tanks to support each DG's operation 
for 7 days at full load. The fuel oil level equivalent to a 7-day 
supply is 35,280 gallons when calculated in accordance with 
References 2 and 6. The required fuel storage volume is 
determiited using the most limiting energy content of the stored 
fueL Using the known correlation of diesel fuel oil absolute 
specific gravity or API gravity to energy content, the required 
diesel generator output, and the corresponding fuel 
consumption rate, the. onsite fuel storage volume required for 7 
days of operation can be determined. SR 3.8.3.3 requires new 
fuel to be tested to verify that the absolute specific gravity or API 
gravity is within the range assumed in the. diesel fuel oil 
consumption calculations. The 7-day period is sufficient time to 
place the unit in a safe shutdown condition and to bring in 
replenishment fuel from an offsite location. 

The 31 day Frequency is adequate to en$Ure that a sufficient 
supply of fuel oil is available, since low level alarms are 
provided and unit operators would be aware of any large uses of 
fuel oil during th.is period. 

SR 3.8.3.2 

This Surveillance ensures that sufficient lubricating oil iriv~ntory 
is available to support at least 7 days of fuil load operation for 
each DG. The lube oil inventory equivalent to a 7-day supply is 
175 gallons and is based on the DG manufacturer's 
consumption values for the run time of the DG. 

A 31 day Frequency is adequate to ensure that a sufficient lube 
oil supply is onsite, since DG starts and run time are closely 
monitored by the plant staff. 
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SURVEILLANCE 
REQUIREMENTS 

(continued) 

BFN-UNIT 3 

SR 3.8.3.3 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

The tests listed below are a means of determining whether new 
fuel oil is of the appropriate grade and has not been 
contaminated with substances that would have an immediate 
detrimental impact on diesel engine combustion. If results from 
these tests are within acceptable limits, the fuel oil may be 
added to the storage tanks without concern for contaminating 
the entire volume of fuel oil in the storage tanks. These tests 
are to be conducted prior to adding the new fuel to the 7-day 
storage tank(s), but in no case is the time bet\oveen receipt of 
new fuel and conducting the tests to exceed 31 days following 
addition to the 7 ~day storage tanks. The tests, limits, and 
applicable ASTM Standards are as follows: 

a. Sample the new fuel oil in accordance with ASTM D4057-
12 (Ref. 7) 

b. Verify in accordance with the tests specified in ASTM 
D975-14a (Ref. 7) that the sample has an absolute specific 
gravity at 60/60°F of~ 0.83 ands 0.89 or an API gravity at 
60°F of~ 27° and :,; 39° when tested in accordance with 
ASTM D1298-12b (Ref. 7), a kinematic viscosity at 40°G of 
.:: 1.9 centistokes and s 4.1 centistokes, and a flash point of 
:::: 125°F 

c. Verify that the new fuel oil has a clear and bright 
appearance with proper color when tested in accordance 
with ASTM 04176-04 or a water and sediment content 
within limits when tested in accordance with ASTM 02709-
96 (Ref. 7) 

Failure to meet any of the above limits is cause for rejecting 
the new fuel oil, but does not represent a failure to meet the 
LCO because the fuel oil is not added to the 7-day storage 
tank. 

Either prior to adding new fuel oil to the 7-day storage tanks or 
within 31 days following the initial new fuel oil sample, the fuel 
oil is analyzed to establish that the other properties specified 

B 3.8-56 Revision G, 95 
January 21, 2016 



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

BASES 

SURVEILLANCE 
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(continued) 

BFN-UNIT 3 

SR 3.8.3.3 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

in Table 1 of ASTM 0975-14a {Ref. 7) are met for new fuel oil 
when tested in accordance with ASTM D975-14a (Ref. 7), 
except that the analysis for sulfur may be performed in 
accordance with ASTM 04294-10 
(Ref. 7). If these tests are not completed prior to adding new 
fuel oil to the 7-day storage tanks, the 31 day period is 
acceptable because the fuel oil properties of interest, even if 
they were not within stated limits, would not have an immediate 
effect on DG operation. This Surveillance ensures the 
~vailability of high quality fuel oil for the DGs. 

Fuel oil degradation during long term storage shows up as an 
increase in particulates, mostly due to oxidation. The presence 
of particulates does not mean that the fuel oil will not burn 
properly in a diesel engine. The particulates can cause fouling 
of filters and fuel oil injection equipment, however, which can 
cause engine failure. 

Particulate concentrations should be determined iri 
accordance wit_h ASTM D6217-11 (Ref. 7). This method 
involves a gravimetric determination of total particulate 
concentration in the fuel oil and has a limit of 10 mg/I. It is 
acceptable to obtain a field sample for subsequent laboratory 
testing in lieu of field testing. Because the 7-day tank consists 
of three interconnected tanks, samples are drawn from each 
tank. 

The Frequency of this test takes into consideration fuel oil 
degradation trends that indicate that particulate concentration is 
unlikely to change significantly between Frequency intervals. 

B 3.8-56a Revision 0, 95 
January 21, 2016 



BASES 

SURVEILLANCE 
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(continued) 

BFN-UNIT 3 

SR 3.8.3.4 

Diesel Fuel Oil, Lube Oil, and Starting Air 
8 3.8.3 

This Surveillance ensures that, without the aid of the refill 
compressor, sufficient air start capacity for each DG is available. 
The system design requirements provide for at least one start 
cycle from one of two redundant air start systems without 
recharging. A start cycle is defined by the DG vendor. but 
usually is measured in terms of time (seconds of cranking) or 
engine cranking speed. The pressure specified in this SR is the 
lowest pressure at which at least one start attempt can be 
accomplished using one of two redundant air start systems. 

The 31 day Frequency takes into account the capacity, 
capability, redundancy, and diversity of the AC sources and 
other indications available in the control room, including alarms, 
to alert the operator to below normal air start pressure. 

SR 3.8.3.5 

Microbiological fouling is a major cause of fuel oil degradation. 
There are numerous bacteria that can grow in fuel oil and cause 
fouling, but all must have a water environment in order to 
survive. Removal of water from the fuel storage tanks once 
every 3·1 days eliminates the necessary environment for 
bacterial survival. This is the most effective means of controlling 
microbiological fouling. In addition, it eliminates the potential for 
water entrainment in the fuel oil during DG operation. Water 
may come from any of several sources, including condensation. 
ground water, rain water, contaminated fuel oil, and from 
breakdown of the fuel oil by bacteria. Frequent checking for and 
removal of accumulated water minimizes fouling and provides 
data regarding the watertight integrity of the fuel oil system. The 
Surveillance Frequencies are established by Regulatory Guide 
1.137 (Ref. 2). This SR is for preventive maintenance. The 
presence of water does not necessarily represent failure of this 
SR, provided the accumulated water is removed during 
performance of the Surveillance. 

B 3.8-56b Revision Q, 95 
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BFN-UNIT 3 

Diesel Fuel Oil, Lube Oil, and Starting Air 
8 3.8.3 

1. FSAR, Section 8.5.3.4. 

2. Regulatory Guide 1.137, Revision 1, October 1979. 

3. FSAR, Chapter 6. 

4. FSAR, Chapter 14. 

5. NRC No. 93-102, "Final Policy Statement on Technical 
Specification Improvements," July 23, 1993. 

6. ANSI N195-1976," Fuel Oil Systems for Standby Diesel 
Generators," Section 5.4, April 1976 

7. ASTM Standards: D4057-12; D4176-04; 02709-96; D1298-12b; 
D975-14a; 04294-10; D6217-11. 
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BASES 

LCO 
(continued) 

BFN-UNIT 3 

Distribution Systems - Operating 
B 3.8.7 

one or more of these boards become inoperable due to a failure 
not affecting the OPERABILITY of a board listed in 
Table B 3.8.7-1 (e.g., a breaker supplying a single MCC fails 
open), the individual loads on the board would be considered 
inoperable, and the appropriate Conditions and Required 
Actions of the LCOs governing the individual loads would be 
entered. However, if one or more of these boards is inoperable 
due to a failure also affecting the OPERABILITY of a board 
listed in Table B 3.8.7-1 (e.g., loss of a 4.16 kV shutdown board, 
which results in de-energization of all boards powered from the 
4.16 kV shutdown board), then although the individual loads are 
still considered inoperable, the Conditions and Required Actions 
of the LCO for the individual loads are not required to be 
entered, since LCO 3.0.6 allows this exception (i.e., the loads 
are inoperable due to the inoperability of a support system 
governed by a Technical Specification; the 4.16 kV shutdown 
board}. 

Jf the 480 V Shutdown Board 38 is placed on the alternate 
supply 4.16 kV Shutdown Board 3EB, a LOCA/LOOP with a 
failure of the 250 V DC Battery Board 3 would disable the 
normal supply4.16 kV Shutdown Board 3EC, and would also 
prevent the 480 V Shutdown Board 38 from load shedding its 
480 V loads which would overload the alternate supply Diesel 
Generator 38. This would result in the loss of 4.16 kV 
Shutdown Boards 3EB and 3EC which would impact both 
divisions ECCS in Unit 3. Therefore, the time limitations and 
restrictions on the associated drawings shall be adhered to 
whenever 480 V Shutdown Board 38 is on its alternate supply. 

When 480 V Shutdown Board 3A is aligned to the alternate 
supply 4.16 kV Shutdown Board 3EB, a LOCA/LOOP with a 
failure of the 250 V DC Battery Board 1 would disable the 
normal supply 4.16 kV Shutdown Board 3EA, and would also 
prevent the 480 V Shutdown Board 3A from load shedding its 
480 V loads which would overload the alternate supply Diesel 
Generator 38. This would result in the loss of diesel 

8 3.8~87 

(continued) 
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BASES 

LCO 
(continued) 

BFN-UNIT 3 

Distribution Systerns - Operating 
B 3.8.7 

generators 3A and 38, associated 4.16 kV shutdown boards, 
and RHRSW pumps. Therefore. the restrictions on the -
associated drawings shall be adhered to whenever 480 V 
Shutdown Board 3A is on its alternate supply. 

The Unit 3 diesel auxiliary boards have an alternate power 
supply from the other 480 V shutdown· board. Interlock~ prevent 
paralleling normal and alternate feeder breakers. The boards 
are considered inoperable when powered from their alternate 
feeder breakers because a single failure of the power source 
would affect both divisions. 

The Unit 3 480 V RMOV boards 3A, 38, 30, and 3E have an 
alternate power supply from the other 480 V shutdown board. 
Interlocks prevent paralleling normal and alternate feeder 
breakers. The boards are considered inoperable when powered 
from their alternate feeder b!'eakers because a single failure of 
the power source would affect both divisions. 

The Unit 3 250 V DC RMOV boards 3A, 38, and 3C have 
alternate power supplies from another 250 V Unit DC board. 
Interlocks prevent paralleling normal and alternate feeder 
breakers. The boards are considered inoperable when powered 
from their alternate feeder breakers because a single failure of 
the power source co1.1ld affect both divisions depending on the 
boar:d alignment. 

If a 4.16 kV or 480 V shutdown board is aligned to its alternate 
250 V DC control power source a single failure of the alternate 
power source could affect both ECCS divisions and common 
equipment needed to support the other ut1its depending on the 
board alignment. Therefore, the restrictions on the associated 
drawings shall be adhered to whenever a 4.16 kV or 480 V 
shutdown board is on its alternate control power supply. 

B 3.8-88 

(continued) 
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ECCS Instrumentation 
TR 3.3.3 

------------------------------------·-----------------N()"fE-------·---------------------------------------------

1. 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 initiation 
capability. 

2. Refer to Table 3.3.3.5-1 to determine which TSRs apply for each function. 

TECHNICAL SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

"fSR 3.3.3.5.1 Perform CHANNEL FUNC"fl()NAL TEST. 92 days 

TSR 3.3.3.5.2 Perform CHANNEL CALIBRATl()N. 24 months 

BFN-UNl"f 1 3.3-22 TRM Revision Q, ad, 123 
July 30, 2015 



ACTIONS 

CONDITION REQUIRED ACTION 

Surveillance Instrumentation 
TR 3.3.5 

COMPLETION TIME 

D. As required by Required D.1 Monitor torus Once per 12 hours 
Action A.1 and referenced 
in Table 3.3.5-1. 

BFN-UNIT 1 

temperature to observe 
any unexplained 
temperature increase 
which might be indicative 
of an open relief valve. 

AND 

D.2 Restore control room 30 days 
indication by either the 

AND 

D.3 

Tailpipe Thermocouple 
Temperature or Acoustic 
Monitor to OPERABLE 
status for each relief 
valve. 

When inoperable for 
more than 30 days, enter 
the condition into the 
Corrective Action 
Program. 

24 hours 

(continued) 
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ACTIONS 

CONDITION 

E. As required by Required 
Action A. 1 and referenced 
in Table 3.3.5-1. 

BFN-UNIT 1 

Surveillance Instrumentation 
TR 3 .. 3.5 

REQUIRED ACTION 

-----------------NO TE----------------
Req u ired Actions E.1.1 and 
E.1.2 are not applicable when in 
MODES 4 and 5. 

COMPLETION TIME 

E.1.1 Restore required control 72 hours 
room indication channel 
to OPERABLE status. 

OR 

E.1.2 Initiate the preplanned 
alternate method of 
monitoring the 
parameter. 

E.2 When inoperable for 
more than seven days, 
enter the condition into 
the Corrective Action 
Program. 

72 hours 

24 hours 

(continued) 
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TR 3.3 INSTRUMENTATION 

Meteorological Monitoring Instrumentation 
TR 3.3.7 

TR 3.3.7 Meteorological Monitoring Instrumentation 

LCO 3.3.7 The meteorological monitoring instrumentation listed in Table 3.3.7-1 
shall be OPERABLE. 

APPLICABILITY: At all times 

ACTIONS 

CONDITION 

A. The number of 
OPERABLE 
meteorological 
monitoring channels 
less than required by 
Table 3.3.7-1. 

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

BFN-UNIT 1 

REQUIRED ACTION 

A.1 Restore inoperable 
channel(s) to 
OPERABLE status. 

B.1 Enter the condition into 
the Corrective Action 
Program. 

3.3-48 

COMPLETION TIME 

7 days 

24 hours 

TRM Revision Q, ~. 124 
October 27, 2015 



TR 3.3 INSTRUMENTATION 

Seismic Monitoring Instrumentation 
TR 3.3.8 

TR 3.3.8 Seismic Monitoring Instrumentation 

LCO 3.3.8 The seismic monitoring instruments listed in Table 3.3.8-1 shall be 
OPERABLE. 

APPLICABILITY: At all times 

ACTIONS 

CONDITION 

A. One or more seismic 
monitoring instruments in 
Panel 1-PNLA-9-44 or 
foundation instrument 
BFN-O-ACGR-052-0001 
on the Unit 1 Reactor 
Building Base Slab 
inoperable. 

B. One or more seismic 
monitoring instruments 
BFN-O-ACGR-052-0002 
or BFN-O-ACGR-052-
0003 inoperable. 

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

BFN-UNIT 1 

A.1 

B.1 

C.1 

REQUIRED ACTION COMPLETION TIME 

Restore inoperable 30 days 
instrument(s) to an 
OPERABLE status. 

Restore inoperable 60 days 
instrument(s) to an 
OPERABLE status. 

Enter the condition into 24 hours 
the Corrective Action 
Program. 

TRM Revision G, ~. -9§., 124 
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Snubbers 
TR 3.7.4 

----~---------------~-------------~----------------1\l()TES------------------------~------~---------~-------~ 
1. As used in this Technical Requirement, "code snubber" shall mean snubbers that are 

identified by BFN ASME Code 1ST Program as ASME Class 1, 2, and 3 equivalent 
snubbers. It shall also mean those BFN safety-related snubbers that are not identified 
as ASME Class 1, 2, and 3 equivalent, but are treated as such. 

2. Each code snubber, identified by those snubbers listed in plant procedures, shall be 
demonstrated OPERABLE by performance of the following inseJVice examination and 
test program requirements, which is derived from ASME OM Code Subsection ISTD. 

3. As used in this Technical Requirement, "type of snubber'' shall mean snubbers of the 
same dsign and manufacturer, irrespective of capacity. 

4. As used in this Technical Requirement, "population or category" shall mean the total 
numl:)er of snubbers being visually inspected as a lot. 

TECHNICAL SURVEILLANCE REQUIREMENTS 

TSR 3.7.4.1 

BFN-UNIT 1 

SURVEILLANCE 

---~--~----------------~-l\l{)TE--~----~-~------------------~-
At BFN, code snubbers are visually examined as one 
population or category, regardless of accessibility, in 
accordance with the schedule and interval 
determined by Table 3.7.4-1, which is Table ISTD-
4252-1. The first inspection interval determined 
using Table 3.7.4-1 criteria shall be based on the 
previous inspection interval established by the 
requirements in effect before Revision 007 of these 
Technical Requirements were issued. 

-----------------·--------------------~--~~-~-~------------
Perform visual examination of required snubber(s) 
based on the acceptance criteria of plant visual 
examination procedures and the frequency based on 
Table 3.7.4-1, which are both based on ASME OM 
Code, Subsection ISTD. Visual examination shall 
confirm: 

FREQUENCY 

In accordance 
with 
Table 3.7.4-1. 

(continued) 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS 

TSR 3.7.4.1 
(continued) 

BFN-UNIT 1 

SURVEILLANCE 

corrosion, degradation or other external 
characteristics that may indicate impaired 
OPERABJLITY, pin to pin, inclusive. 

b. Fasteners for the attachment of the 
snubber are functional. 

c. No indication of binding, misalignment, or 
deformation of the snubber. 

d. Hydraulic snubber fluid is at the 
recommended level and that vented 
reservoir is oriented such that fluid can 
gravitate to snubber body. 

e. The absence of weld arc strikes, paint, 
weld slag, adhesive, or other deposits on 
piston rod or support cylinder that could 
result in unacceptable snubber 
performance. 

f. Snubber spherical bearing is fully 
engaged in attachment lug. 

g. Snubber position setting is adequate 

Snubbers which appear inoperable as a 
result of visual inspection shall be 
classified unacceptable. Snubbers 
confirmed as unacceptable snubbers are 
adjusted, repaired, modified, or replaced, 
and counted in determination of the 
subsequent examination interval in 
accordance with Table 3.7.4-1, 
regardless if the affected snubber is 
functionally tested in the as-found 
condition and determined OPERABLE 
per the criteria of TSR 3.7.4.2. 

A review and evaluation shall be 
performed and documented to justify 
continued operation with an unacceptable 

FREQUENCY 

(continued) 
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TSR 3.7.4.1 
(continued) 

BFN-UNIT 1 

SURVEILLANCE 

snubber: If continued operation cannot be 
justified, the system or train shall be declared 
inoperable. 

Additionally, snubbers attached to sections 
of safety related systems that have 
experienced unexpected potentially 
damaging transients since the last inspection 
period shall be evaluated for the possibility of 
concealed damage and functionally tested, if 
applicable, to confirm OPERABILITY. 
Snubbers which have been made inoperable 
as the result of unexpected transients, 
isolated damage, or other random events, 
when the provisions of TSR 3.7.4.5. and TSR 
3.7.4.6 have been met and any other 
appropriate corrective action implemented, 
shall not be counted in determining the next 
visual ins ection interval. 

Snubbers 
TR 3.7.4 

FREQUENCY 

(continued) 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS 

TSR 3.7.4.2 

BFN-UNIT 1 

SURVEILLANCE 

Perform an in-place or bench functional test of a 
representative sample of 10% of the total of each 
type of code snubber(s). Sample population is 
rounded up to next whole integer. Safety-related 
snubbers that are not ASME Class 1, 2, or 3 
equivalent snubbers shall not be included in the 
snubber population when selecting the initial or 
additional samples. 

a. As practical, the representative sample 
selected for functional testing shall include 
representation from the Defined Test Plan 
Group (DTPG) based on the significant 
features (i.e., the various designs, 
configurations, operating environments, 
and the range of size and capacity of 
snubbers within the types) and based on 
the ratio of the number of snubbers of 
each significant feature, to the total 
number of snubbers in the DTPG. 

b. The sample shall be generally 
representative as specified in ISTD-5311 
(a), but may also be selected from 
snubbers concurrently scheduled for seal 
replacement or other similar activity 
related to service life monitoring. The 
snubbers shall be tested on a generally 
rotational basis to coincide with the 
service life monitoring. 

c. The representative sample should be 
weighed to include more snubbers from 
severe service areas such as near heavy 
equipment. 

d. After testing, at the time of reinstallation, 
the snubber shall meet visual examination 
attributes as described in ISTD-411 O(a), 
-4110(c), -4110(d}, and -4110(e). The 
stroke setting shall be verified. 

FREQUENCY 

In accordance 
with lnservice 
Testing Program 

( continued) 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS 

TSR 3.7.4.2 
(continued) 

BFN-UNIT 1 

SURVEILLANCE 

Functional Test Acceptance Criteria: 

The snubber functional test shall verify that: 

a. Activation (restraining action) is achieved 
in both tension and compression within 
the specified range of velocity or 
accelerations. 

b. Snubber bleed or release, where 
required, is present in both compression 
and tension within the specified range. 

c. For mechanical snubbers, the drag force 
is within the specified limits, in tension 
and compression. 

d. For hydraulic snubbers, if required to 
verify proper assembly, drag force is 
within specific limits in tension and 
compression. 

e. For snubbers specifically required not to 
displace under continuous load, the 
ability of the snubber to withstand load 
without displacement shall be verified. 

f. Testing methods may be used to 
measure parameters indirectly or 
parameters other than those specified if 
those results can be correlated to the 
specified parameters through established 
methods. 

FREQUENCY 

(continued) 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS continued 

TSR 3.7.4.3 

BFN-UNIT 1 

SURVEILLANCE 

A failure analysis shall be made of each failure to 
meet the functional test acceptance criteria of TSR 
3.7.4.2 to determine the cause of the failure. The 
result of this analysis shall be used, if applicable, in 
selecting snubbers to be tested in the subsequent 
lot in an effort to determine the OPERABILITY of 
other snubbers which may be subject to the same 
failure mode. Selection of snubbers for future 
testing m~y also be based on the failure analysis. 

For each failed snubber, perform in-place or bench 
functional test on an additional lot equa! to 5% of 
the subject snubber DTPG. When establishing 
additional sample testing, failure analysis results of 
unacceptable snubbers are to be used to determine 
if establisheding a FMG is appropriate. Additional 
lot (i.e., sample) population is rounded up to next 
whole integer. Rounding up satisfies ISTD-5312 
requirements that additional samples shall be at 
least one-half the size of the initial sample from that 
DTPG. Additional samples selected from DTPGs 
follow the composition of the original sample. 
However, additional samples selected from FMGs 
are random samples. Testing shall continue until no 
additional inoperable snubbers are found within 
subsequent lots or all snubbers of the original test 
type are tested or all suspect snubbers identified by 
the failure analysis have been tested, as applicable. 
The functional test criteria shall be as specified in 
TSR 3.7.4.2. 

Prior to functional testing the discovery of loose or 
missing attachment fasteners will be evaluated to 
determine whether the cause may be localized or 
generic. The result of the evaluation will be used to 
select other suspect snubbers for verifying the 
attachment fasteners, as applicable. 

FREQUENCY 

Once for each 
ctiscovery of 
snubber 
failure to meet 
functional test 
acceptance 
criteria 

(continued) 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS (continued) 

TSR 3.7.4.4 

TSR 3.7.4.5 

TSR 3.7.4.6 

BFN-UNIT 1 

SURVEILLANCE 

(Deleted by TRM Revision 125) 

Perform an engineering evaluation on the 
component or system which is restrained by the 
snubber(s) found inoperable due to not meeting 
their functional test acceptance criteria as 
specified in TSR 3.7.4.2. 

Verify replacement snubbers and snubbers 
having repairs, adjustments, or modifications 
which might affect the functional test results 
meet the test criteria of TSR 3.7.4.2. 

a. These snubbers shall have met the 
acceptance criteria subsequent to their 
most recent service: and 

b. The functional test must have been 
performed within the "12 months prior to 
being installed in the unit. 

FREQUENCY 

0 nee for each 
discovery of an 
inoperable 
snubber 

Once prior to 
installation in the 
unit for each 
replaced, repaired, 
adjusted, or 
modified snubber 
where functional 
test results might 
be affected 
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Population 
or Category 

(Note 1) 

1 

80 

100 

150 

200 

300 

400 

500 
' 

750 

1000 or more 

Table 3.7.4-1 
Visual Examination Table 
(Ref. Table ISTD-4252-1) 

Snubbers 
TR 3.7.4 

NUMBER OF UNACCEPTABLE SNUBBERS 

Column A Column B Column C 
Extend Interval Repeat Interval Reduce Interval 
(Notes 2 and 3) (Notes 2, 4, and 5) 2/3 

(Notes 2, 5, and 6) 

0 0 1 

0 0 2 

0 1 4 

0 3 8 

2 5 13 

5 12 25 

8 18 36 

12 24 48 

20 40 78 

29 56 109 

Note 1: Interpolation between population or category sizes and the number of 
unacceptable snubbers is permissible. The next lower integer shall be used 
when interpolation results in a fraction. 

Note 2: The basic interval shall be the normal fuel cycle up to 24 months. The 
examination interval may be as great as twice, the same, or as small as fractions 
of the previous interval as required by the following Notes. The examination 
interval may vary + / - 25% of the current interval. 
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Table 3.7.4-1 
Visual Examination Table 
(Ref. Table ISTD-4252-1) 

Snubbers 
TR 3.7.4 

Note 3: If the number of unacceptable snubbers is equal to or Jess than the number in 
Column A, the next inspection interval may be twice the previous interval but not 
greater than 48 months. In that case, the next visual examination according to 
the previous interval may be skipped. 

Note 4: If the number of unacceptable snubbers is equal or less than the number in 
Column B, but greater than the number in Column A, the next inspection interval 
shall be the same as the previous interval. 

Note 5: If the number of unacceptable snubbers is less than the number in Column C, 
but greater than the number is Column 8, the next interval shall be reduced to 
two-thirds of the previous examination interval or, in accordance with the 
interpolation between Columns Band C, in proportion to the exact number of 
unacceptable snubbers. 

Note 6: If the number of unacceptable snubbers is equal to or greater than the number in 
Column C, the next inspection interval shall be two-thirds of the previous 
interval. 

The provisions of TSR 3.0.1, 3.0.2, and 3.0.3 are applicable for all inspection intervals up 
to and including 48 months. 

BFN-UNIT 1 3.7-15 TRM Revision +, 125 
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APLHGR 
APRM 
AREVA NP 

BOC 
BSP 
BWR 

CAVEX 
CD 
CMSS 
COLR 
CPR 
CRWE 
CSDM 

DIVOM 

EOC 
EOCLB 
EOOS 

FFTR 
FFWTR 
FHOOS 
ft 

GNF 
GWd 

HTSP 

ICA 
ICF 
IS 

kW 

LCO 
LFWH 
LHGRFAC 
LPRM 
LRNB 

MAPFAC 

Nomenclature 

Average Planar LHGR 
Average Power Range Monitor 
Vendor (Framatome, Siemens) 

Beginning of Cycle 
Backup Stability Protection 
Boiling Water Reactor 

Core Average Exposure 
Coast Down 
Core Monitoring System Software 
Core Operating Limits Report 
Critical Power Ratio 
Control Rod Withdrawal Error 
Cold SOM 

Delta CPR over Initial CPR vs. Oscillation Magnitude 

End of Cycle 
End-of-Cycle Licensing Basis 
Equipment OOS 

Final Feedwater Temperature Reduction 
Final Feedwater Temperature Reduction 
Feedwater Heaters OOS 
Foot: english unit of measure for length 

Vendor (General Electric, Global Nuclear Fuels) 
Giga Watt Day 

High TSP 

Interim Corrective Action 
Increased Core Flow (beyond rated) 
In-Service 

kilo watt: SI unit of measure for power. 

' License Condition of Operation 
Loss of Feedwater Heating 
LHGR Multiplier (Power or Flow dependent) 
Low Power Range Monitor 
Generator Load Reject, No Bypass 

MAPLHGR multiplier (Power or Flow dependent) 
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MCPR 
MSRV 
MSRVOOS 
MTU 
MWd/MTU 

NEOC 
NRC 
NSS 
NTSP 

OLMCPR 
oos 
OPRM 
oss 

Minimum CPR 
Moisture Separator Reheater Valve 
MSRVOOS 
Metric Ton Uranium 
Mega Watt Day per Metric Ton Uranium 

Near EOC 
United States Nuclear Regulatory Commission 
Nominal Scram Speed 
Nominal TSP 

MCPR Operating Limit 
Out-Of-Service 
Oscillation Power Range Monitor 
Optimum Scram Speed 

Period Based Detection Algorithm 

EDMS: L32150813 800 

Date: August 13, 2015 

PBDA 
Pbypass 
PLU 
PLUOOS 
PRNM 

Power, below which TSV Position and TCV Fast Closure Scrams are Bypassed 
Power Load Unbalance 

RBM 
RCPOOS 
RPS 
RPT 
RPTOOS 

SOM 
SLMCPR 
SLO 

TBV 
TBVIS 
TBVOOS 
TIP 
TIPOOS 
TLO 
TSP 
TSSS 
TVA 

PLU OOS 
Power Range Neutron Monitor 

Rod Block Monitor 
Recirculation Pump OOS (SLO) 
Reactor Protection System 
Recirculation Pump Trip 
RPTOOS 

Shutdown Margin 
MCPR Safety Limit 
Single Loop Operation 

Turbine Bypass Valve 
TBVIS 
Turbine Bypass Valves OOS 
Transversing In-core Probe 
TIPOOS 
Two Loop Operation 
Trip Setpoint 
Technical Specification Scram Speed 
Tennessee Valley Authority 
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In anticipation of cycle startup, it is necessary to describe the expected limits of operation. 

1.1 Purpose 
The primary purpose of this document is to satisfy requirements identified by unit technical 
specification section 5.6.5. This document may be provided, upon final approval, to the NRC. 

1.1.1 Revision 2 
The purpose of this revision is a consequence of the Reference 1 reload safety analyses 

revision. The Reference 1 revision is in response to condition report (CR) 1014002. 

1.2 Scope 

This document will discuss the following areas: 

~ Average Planar Linear Heat Generation Rate (APLHGR) Limit 
(Technical Specifications 3.2.1 and 3. 7.5) 

~ Linear Heat Generation Rate (LHGR) Limit 

(Technical Specification 3.2.3, 3.3.4.1, and 3.7.5) 

~ Minimum Critical Power Ratio Operating Limit (OLMCPR) 
(Technical Specifications 3.2.2, 3.3.4.1, 3.7.5 and Table 3.3.2.1-1) 

~ Oscillation Power Range Monitor (OPRM) Setpoint 
{Technical Specification Table 3.3.1.1) 

~ Average Power Range Monitor (APRM) Flow Biased Rod Block Trip Setting 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 

~ Rod Block Monitor (RBM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1) 

~ Shutdown Margin (SOM) Limit 
(Technical Specification 3.1.1) 

1.3 Fuel Loading 

The core will contain previously exposed GNF GE14, and AREVA NP, Inc., ATRIUM-10 fuel, 
along with fresh ATRIUM-10 fuel. Nuclear fuel types used in the core loading are shown in 
Table 1.1. The core shuffle and final loading were explicitly evaluated for BOC cold shutdown 

margin performance as documented per Reference 6. 
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1.4 Acceptability 
Limits discussed in this document were generated based on NRC approved methodologies per 
References 7 through 26. 

Table 1.1 Nuclear Fuel Types· 

Nuclear 
Original Number of Fuel Type Fuel Names 

Fuel Description Cvcle Assemblies (NFT) (RanQe) 

GE14-P10DNAB406-15GZ-1 OOT-150-T6-3079 8 1 16 JYE295 

GE14-P10DNAB408-16GZ-100T-150-T6-3363 9 111 1 JYP101-JYP280 

GE14-P10DNAB412-16GZ-1 OOT-150-T6-3364 9 40 2 JYP281-JYP320 

GE14-P10DNAB404-15GZ-1 OOT-150-T6-3365 9 9 8 JYP321-JYP336 

GE14-P10DNAB408-17GZ-1 OOT-150-T6-3366 9 16 19 JYP337-JYP352 

ATRIUM-10 A10-3562B-14GV80-FAA 10 168 20 FAA001-FAA168 

ATRIUM-10 A10-3676B-10GV80-FAA 10 24 21 FAA169-FAA192 

ATRIUM-10 A10-4111 B-15GV80-FAA 10 87 22 FAA 193-F AA280 

ATRIUM-10 A10-3840B-14GV80-FAB 11 200 23 FAB301-FAB500 

ATRIUM-10 A10-4117B-13GV70-FAB 11 72 24 FAB501-FAB572 

ATRIUM-10 A10-4112B-15GV70-FAB 11 36 25 FAB573-FAB608 

• The table identifies the expected fuel type breakdown in anticipation of final core loading. The final composition of the core depends upon 
uncertainties during the outage such as discovering a failed fuel bundle, or other bundle damage. Minor core loading changes, due to 
unforeseen events, will conform to the safety and monitoring requirements identified in this document. 
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2 APLHGR Limits 
(Technical Specifications 3.2.1 & 3.7.5) 

The APLHGR limit is determined by adjusting the rated power APLHGR limit for off-rated power, 
off-rated flow, and SLO conditions. The most limiting of these is then used as follows: 

APLHGR limit= MIN ( APLHGRp , APLHGRF, APLHGRsLO) 

where: 
APLHGRp off-rated power APLHGR limit 
APLHGRF off-rated flow APLHGR limit 

APLHGRsLO SLO APLHGR limit 

2.1 Rated Power and Flow Limit: APLHGRRATED 

[APLHGRRATED * MAPFACp] 
[APLHGRRATED * MAPFACF] 
[APLHGRRArEo * SLO Multiplier] 

The rated conditions APLHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in 
Figure 2.1; for GE 14 fuel is identified in Reference 2, and shown in Figure 2.2. 

2.2 Off-Rated Power Dependent Limit: APLHGRp 

Reference 1, for both GE14 and ATRIUM-10 fuel, does not specify a power dependent 
APLHGR. Therefore, MAPFACp is set to a value of 1.0. 

2.2.1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. No Additional power 
dependent limitation is required. 

2.3 Off-Rated Flow Dependent Limit: APLHGRF 
Reference 1, for GE14 and ATRIUM-10 fuel, does not specify a flow dependent APLHGR. 
Therefore, MAPFACF is set to a value of 1.0. 

2.4 Single Loop Operation Limit: APLHGRsLo 
The single loop operation multiplier for ATRIUM-10 fuel is 0.85, per Reference 1; for GE 14 fuel 
the multiplier is 0.93 per Reference 2. 
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Figure 2.1 APLHGRRATED for ATRIUM-10 Fuel 
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2.5 Equipment Out-Of-Service Corrections 

The limits shown in Figure 2.1 and Figure 2.2 are applicable for operation with all equipment In­
Service as well as the following Equipment Out-Of-Service (EOOS) options; including 
combinations of the options. 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 
FHOOS (or FFWTR) 

RCPOOS 

• All equipment service conditions assume 1 SRVOOS. 

All equipment In-Service· 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbalance Out-Of-Service 
Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature Reduction 
One Recirculation Pump Out-Of-Service t 

t Requires application of multipliers to rated APLHGR limits as described in Section 2.4. 
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3 LHGR Limits 
(Technical Specification 3.2.3, 3.3.4.1, & 3.7.5) 

The LHGR limit is determined by adjusting the rated power LHGR limit for off-rated power and 
off-rated flow conditions. The most limiting of these is then used as follows: 

where: 

LHGR limit= MIN ( LHGRp, LHGRF, LHGRsLO) 

LHGRp 

LHGRF 
LHGRsLo 

off-rated power LHGR limit 
off-rated flow LHGR limit 
SLO LHGR limit 

3.1 Rated Power and Flow Limit: LHGRRATED 

[LHGRRATED * LHGRFACp] 
[LHGRRATED * LHGRFACF] 
[LHGRRATEo * SLO Multiplier] , 

The rated conditions LHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in Figure 
3.1; for GE 14 fuel, is identified in Reference 3, and shown in Figure 3.2 for U02 fuel. Separate, 
concentration dependent limits apply for rods containing Gadolinium; LHGR limits are provided 
in Reference 3. 

3.2 Off-Rated Power Dependent Limit: LHGRp 
LHGR limits are adjusted for off-rated power conditions using the LHGRFACp multiplier 
provided in Reference 1, for both ATRIUM-10 and GE 14 fuel. The multiplier is split into two 
sub cases: turbine bypass valves in and out-of-service. The multipliers are shown in Figure 3.3 
and Figure 3.4. 

3. 2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional limits are 
shown in Figure 3.7 thru Figure 3.10, based on temperature conditions identified in Table 3.1. 

Table 3.1 Startup Feedwater Temperature Basis 

Power 

(%Rated) 

25 

30 

40 

50 

Br0\llll1S Ferry Unit 1 Cyde 11 
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Range 1 Range 2 

("F) ("F) 

160.0 155.0 

165.0 160.0 

175.0 170.0 

185.0 180.0 
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3.3 Off-Rated Flow Dependent Limit: LHGRF 

LHGR limits are adjusted for off-rated flow conditions using the LHGRFACF multiplier provided 
in Reference 1, for both ATRIUM-10 and GE 14 fuel. Multipliers are shown in Figure 3.5 and 
Figure 3.6. 

3.4 Single Loop Operation Limit: LHGRsLo 
The single loop operation multiplier is 0.93, per Reference 2 for GE 14 fuel. There is no single 
loop operation restriction for ATRIUM-10; therefore the multiplier is 1.0. 

3.5 Equipment Out-Of-Service Corrections 

The limits shown in Figure 3.1 and Figure 3.2 are applicable for operation with all equipment In­
Service as well as the following Equipment Out-Of-Service (EOOS) options; including 
combinations of the options.· 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 

FHOOS (or FFWfR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbalance Out-Of-Service 

Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature Reduction 
One Recirculation Pump Out-Of-Service t 

Off-rated power corrections shown in Figure 3.3 and Figure 3.4 are dependent on operation of 
the Turbine Bypass Valve system. For this reason, separate limits are to be applied for TBVIS 
or TBVOOS operation. The limits have no dependency on RPTOOS, PLUOOS, 
FHOOS/FFWfR, or RCPOOS. 

Off-rated flow corrections shown in Figure 3.5 and Figure 3.6 are bounding for all EOOS 
conditions. 

Off-rated power corrections shown in Figure 3. 7 through Figure 3.10 are also dependent on 
operation of the Turbine Bypass Valve system. In this case, limits support FHOOS operation 
during startup. These limits have no dependency on RPTOOS, PLUOOS, or RCPOOS. 

• All equipment service conditions assume 1 SRVOOS. 

t Requires application of multipliers to rated LHGR limits as described in Section 3.4. 
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Figure 3.3 Base Operation LHGRFACp for ATRIUM-10 Fuel 

(Independent of other EOOS conditions) 
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TBVOOS, s 50% Core Flow 
TBVOOS, > 50% Core Flow 

30 40 50 60 70 80 90 

Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 0.90 
30.0 0.55 30.0 0.55 

Core Flow > 50% Rated Core Flow > 50% Rated 

30.0 1. 0.52 
25.0 . 0.47 

30.0 I 0.47 
25.0 . 0.42 

Core Flow :S 50% Rated Core Flow :S 50% Rated 

30.0 I ~.53 
25.0 . 0.48 

30.0 I· 0.48 
25.0 . 0.42 

Figure 3.7 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup)· 
(Limits valid at and below 50% power) 

100 

-

110 
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100.0 1.00 100.0 0.90 
30.0 0.55 30.0 0.55 

Core Flow> 50% Rated Core Flow > 50% Rated 

30.0 I 0.51 
25.0 . 0.47 
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25.0 . 0.42 

Core Flow :S 50% Rated Core Flow :S 50% Rated 

30.0 I 0.52 
25.0 . 0.48 

30.0 I 0.48 
25.0 . 0.42 

Figure 3.8 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 

100 110 
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(%Rated) (%Rated) 

100.0 1.00 100.0 1.00 
75.0 0.78 75.0 0.76 
30.0 0.46 30.0 0.46 

Core Flow > 50% Rated Core Flow > 50% Rated 
30.0 

I 
0.35 30.0 
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25.0 0.31 25.0 0.27 
Core Flow :S 50% Rated Core Flow :S 50% Rated 
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I 
0.37 

25.0 0.33 25.0 0.27 

Figure 3.9 Startup Operation LHGRFACp for GE 14 Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 

100 110 
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Core Core 
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100.0 1.00 100.0 1.00 
75.0 0.78 75.0 0.76 
30.0 0.46 30.0 0.46 

Core Flow > 50% Rated Core Flow > 50% Rated 
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Core Flow :S 50% Rated Core Flow :S 50% Rated 

30.0 I 0.37 
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Figure 3.10 Startup Operation LHGRFACp for GE 14 Fuel: 
Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 

100 110 
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OLMCPR is calculated to be the most limiting of the flow or power dependent values 

where: 

OLMCPR limit = MAX ( MCPRF , MCPRp ) 

core flow-dependent MCPR limit 
power-dependent MCPR limit 

4.1 Flow Dependent MCPR Limit: MCPRF 

MCPRF limits are dependent upon core flow (% of Rated), and the max core flow limit, (Rated or 
Increased Core Flow, ICF). MCPRF limits are shown in Figure 4.1, per Reference 1. Limits are 
valid for all EOOS combinations. No adjustment is required for SLO conditions. 

4.2 Power Dependent MCPR Limit: MCPRp 

MCPRp limits are dependent upon: 

• Core Power Level (% of Rated) 
• Technical Specification Scram Speed (TSSS), Nominal Scram Speed (NSS), or 

Optimum Scram Speed (OSS) 
• Cycle Operating Exposure (NEOC, EOC, and CD - as defined in this section) 
• Equipment Out-Of-Service Options 
• Two or Single recirculation Loop Operation (TLO vs. SLO) 

The MCPRp limits are provided in the following tables, where each table contains the limits for 
all fuel types and EOOS options (for a specified scram speed and exposure range). The CMSS 
determines MCPRp limits, from these tables, based on linear interpolation between the specified 
powers. 

4.2.1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional power 
dependent limits are shown in Table 4.8, thru Table 4.15, based on temperature conditions 
identified in Table,3.1. 
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4.2.2 Scram Speed Dependent Limits (TSSS vs. NSS vs. OSS) 

EDMS: L32 150813 800 

Date: August 13, 2015 

MCPRp limits are provided for three different sets of assumed scram speeds. The Technical 

Specification Scram Speed (TSSS) MCPRp limits are applicable at all times, as long as the 
scram time surveillance demonstrates the times in Technical Specification Table 3.1.4-1 are 
met. Both Nominal Scram Speeds (NSS) and/or Optimum Scram Speeds (OSS) may be used, 
as long as the scram time surveillance demonstrates Table 4.1 times are applicable. ·t 

Table 4.1 Nominal Scram Time Basis 

Notch Nominal Optimum 
Position Scram Timing Scram Timing 

(index) (seconds) (seconds) 

46 0.420 0.380 

36 0.980 0.875 

26 1.600 1.465 

6 2.900 2.900 

In demonstrating compliance with the NSS and/or OSS scram time basis, surveillance 
requirements from Technical Specification 3.1.4 apply; accepting the definition of SLOW rods 

should conform to scram speeds shown in Table 4.1. If conformance is not demonstrated, 
TSSS based MCPRp limits are applied. 

On initial cycle startup, TSSS limits are used until the successful completion of scram timing 
confirms NSS and/or OSS based limits are applicable. 

4.2.3 Exposure Dependent Limits 

Exposures are tracked on a Core Average Exposure basis (CAVEX, not Cycle Exposure). 
Higher exposure MCPRp limits are always more limiting and may be used for any Core Average 
Exposure up to the ending exposure. Per Reference 1, MCPRp limits are provided for the 
following exposure ranges: 

BOC to NEOC 

BOC to EOCLB 
BOC to End of Coast 

NEOC corresponds to 

EOCLB corresponds to 
End of Coast 

NEOC refers to a Near EOC exposure point. 

• Reference 1 analysis results are based on information identified in Reference 5. 

28,986.6 MWd / MTU 
32,248.5 MWd / MTU 
33,643.5 MWd / MTU 

t Drop out times consistent with method used to perform actual timing measurements (i.e., including pickup/dropout effects). 
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The EOCLB exposure point is not the true End-Of-Cycle exposure. Instead it corresponds to a 
licensing exposure window exceeding expected end-of-full-power-life. 

The End of Coast exposure point represents a licensing exposure point exceeding the expected 
· end-of-cycle exposure including cycle extension options. 

4.2.4 Equipment Out-Of-Service (EOOS) Options 

EOOS options· covered by MCPRp limits are given by the following: 

In-Service 
RPTOOS 
TBVOOS 
RPTOOS+ TBVOOS 
PLUOOS 
PLUOOS+RPTOOS 
PLUOOS+ TBVOOS 
PLUOOS+TBVOOS+RPTOOS 
FHOOS (or FFWTR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Combined RPTOOS and TBVOOS 
Power Load Unbalance Out-Of-Service 
Combined PLUOOS and RPTOOS 
Combined PLUOOS and TBVOOS 
Combined PLUOOS, RPTOOS, and TBVOOS 
Feedwater Heaters Out-Of-Service (or Final 
Feedwater Temperature Reduction) 
One Recirculation Pump Out-Of-Service 

For exposure ranges up to NEOC and EOCLB, additional combinations of MCPRp limits are 
also provided including FHOOS. The coast down exposure range assumes application of 
FFWTR. FHOOS based MCPRp limits for the coast down exposure are redundant because the 
temperature setdown assumption is identical with FFWTR. 

4.2.5 Single-Loop-Operation (SLO) Limits 

When operating in RCPOOS conditions, MCPRp limits are constructed differently from the 
normal operating RCP conditions. The limiting event for RCPOOS is a pump seizure scenario, 
which sets the upper bound for allowed core power and flowt. This event is not impacted by 
scram time assumptions. Specific MCPRp limits are shown in Table 4.16 and Table 4.17. 

4.2.6 Below Pbvpass Limits 

Below Pbypass (30% rated power), MCPRp limits depend upon core flow. One set of MCPRp 
limits applies for core flow above 50% of rated; a second set applies if the core flow is less than 
or equal to 50% rated. 

• All equipment service conditions assume 1 SRVOOS. 

t RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 
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Date: August 13, 2015 

100 110 

Figure 4.1 MCPRF for GE 14 and ATRIUM-10 Fuel 
(Values bound all EOOS conditions) 

( 107. 0% maximum core flow line is used to support 105% rated flow operation, /CF) 
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Table 4.2 MCPRp Limits for ATRIUM-10: Optimum Scram Time Basis· 

BOC BOC BOC 

Operating 
Power to to to End of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.45 1.46 1.48 
75 1.58 1.59 1.60 

65 1.66 1.66 1.70 

50 1.80 1.80 

50 1.83 1.83 1.86 

Base Case 40 1.99 1.99 2.09 

30 2.29 2.29 2.40 

30 at> 50%F 2.34 2.34 2.43 
25 at >50%F 2.56 2.56 2.66 
30 ats 50%F 2.33 2.33 2.40 
25 atS50%F 2.50 2.50 2.60 

100 1.47 1.48 

75 1.60 1.60 

65 1.70 1.70 

50 

50 1.86 1.86 

FHOOS 40 2.09 2.09 

30 2.40 2.40 

30 at> 50%F 2.43 2.43 

25 at> 50%F 2.66 2.66 

30 at s 50%F 2.40 2.40 

25 ats 50%F 2.60 2.60 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR/FHOOS is supported for the BOC to End of Coast limits. 
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Table 4.3 MCPRp Limits for GE-14: Optimum Scram Time Basis· 

BOC BOC BOC 

Operating 
Power to to to End of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.47 1.51 1.52 
75 1.60 1.64 1.65 
65 1.70 1.71 1.75 
50 1.85 1.85 
50 1.86 1.86 1.91 

Base Case 40 2.04 2.04 2.14 
30 2.36 2.36 2.48 

30 at> 50%F 2.42 2.42 2.52 
25 at> 50%F 2.64 2.64 2.76 
30 at s 50%F 2.41 2.41 2.48 
25 at s 50%F 2.58 2.58 2.68 

100 1.49 1.52 
75 1.63 1.65 
65 1.73 1.75 
50 
50 1.91 1.91 

FHOOS 40 2.14 2.14 
30 2.48 2.48 

30 at> 50%F 2.52 2.52 
25 at> 50%F 2.76 2.76 
30 ats 50%F 2.48 2.48 
25 ats 50%F 2.68 2.68 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR/FHOOS is supported for the BOC to End of Coast limits. 
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Table 4.4 MCPRp Limits for ATRIUM-10: Nominal Scram Time Basis· 

Operating 
Condition 

Base Case 

TBVOOS 

FHOOS 

PLUOOS 

Power 

(% of rated) 

100 
75 
65 
50 
50 
40 
30 

30at> 50%F 
25at> 50%F 
30 ats50%F 
25 atS50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 at s 50%F 
25 ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30ats50%F 
25ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 ats 50%F 
25 atS50%F 

BOC BOC BOC 

to to to End of 

NEOC EOCLB Coast 

1.46 1.47 1.49 
1.59 1.60 1.62 
1.67 
1.82 
1.84 
2.03 
2.33 
2.34 
2.56 
2.33 
2.50 
1.49 
1.62 
1.71 

1.84 
2.03 
2.33 
2.90 
3.23 
2.74 
3.10 
1.49 
1.62 
1.71 

1.90 
2.12 
2.45 
2.45 
2.66 
2.45 
2.60 
1.46 
1.59 
1.75 

1.84 
2.03 
2.33 
2.34 
2.56 
2.33 
2.50 

1.67 
1.82 
1.84 
2.03 
2.33 
2.34 
2.56 
2.33 
2.50 
1.51 
1.62 
1.71 

1.84 
2.03 
2.33 
2.90 
3.23 
2.74 
3.10 
1.49 
1.62 
1.71 

1.90 
2.12 
2.45 
2.45 
2.66 
2.45 
2.60 
1.47 
1.60 
1.77 

1.84 
2.03 
2.33 
2.34 
2.56 
2.33 
2.50 

1.71 

1.90 
2.12 
2.45 
2.45 
2.66 
2.45 
2.60 
1.52 
1.66 
1.74 

1.90 
2.12 
2.45 
3.00 
3.32 
2.85 
3.24 

1.49 
1.62 
1.77 

1.90 
2.12 
2.45 
2.45 
2.66 
2.45 
2.60 

) 

• All limits, including "Base Case,' support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels}, and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.4 MCPRp Limits for ATRIUM-10: Nominal Scram Time Basis (continued)· 

Operating 
Condition 

TBVOOS 
FHOOS 

TBVOOS 
PU.JOOS 

FHOOS 
PLUOOS 

TBVOOS 
FHOOS 
PLUOOS 

Power 

(% of rated) 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 ats 50%F 
25 ats 50%F 

100 
75 
65 
50 
50 
40 
30 

. 30 at> 50%F 
25 at> 50%F 
30 ats 50%F 
25 ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30ats 50%F 
25 ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 ats 50%F 
25 ats 50%F 

BOC BOC BOC 

to to to End of 

NEOC EOCLB Coast 

1.51 1.52 
1.66 
1.74 

1.90 
2.12 
2.45 
3.0ci 
3.32 
2.85 
3.24 
1.49 
1.62 
1.75 

1.84 
2.03 
2.33 
2.90 
3.23 
2.74 
3.10 
1.49 
1.62 
1.75 

1.90 
2.12 
2.45 
2.45 
2.66 
2.45 
2.60 
1.51 
1.66 
1.75 

1.90 
2.12 
2.45 
3.00 
3.32 
2.85 
3.24 

1.66 
1.74 

1.90 
2.12 
2.45 
3.00 
3.32 
2.85 
3.24 
1.51 
1.62 
1.77 

1.84 
2.03 
2.33 
2.90 
3.23 
2.74 
3.10 
1.49 
1.62 
1.77 

1.90 
2.12 
2.45 
2.45 
2.66 
2.45 
2.60 
1.52 
1.66 
1.77 

1.90 
2.12 
2.45 
3.00 
3.32 
2.85 
3.24 

1.52 
1.66 
1.77 

1.90 
2.12 
2.45 
3.00 
3.32 
2.85 
3.24 

• All limits, including 'Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, u·p to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-sel"l!ice. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the 'BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.5 MCPRp Limits for GE 14: Nominal Scram Time Basis· 

BOC BOC BOC 

Operating 
Power to to to End of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.49 1.52 1.53 

75 1.62 1.65 1.66 

65 1.71 1.72 1.76 

50 
50 1.87 1.87 1.94 

Base Case 40 2.08 2.08 2.18 

30 2.40 2.40 2.52 

30 at> 50%F 2.42 2.42 2.52 

25 at> 50%F 2.64 2.64 2.76 
30 ats 50%F 2.41 2.41 2.52 

25 ats 50%F 2.58 2.58 2.68 

100 1.52 1.56 1.57 

75 1.65 1.69 1.70 

65 1.75 1.77 1.80 

50 

50 1.90 1.90 1.96 
TBVOOS 40 2.09 2.09 2.18 

30 2.40 2.40 2.52 
30 at> 50%F 2.96 2.96 3.06 
25 at> 50%F 3.28 3.28 3.36 
30 at s 50%F 2.81 2.81 2.93 

25 ats 50%F 3.19 3.19 3.33 

100 1.51 1.53 

75 1.66 1.66 

65 1.75 1.76 

50 
50 1.94 1.94 

FHOOS 40 2.18 2.18 

30 2.52 2.52 
30 at> 50%F 2.52 2.52 
25 at> 50%F 2.76 2.76 
30 ats 50%F 2.52 2.52 
25 ats 50%F 2.68 2.68 

100 1.49 1.52 1.53 

75 1.62 1.65 1.66 

65 1.78 1.78 1.78 

50 

50 1.87 1.87 1.94 

PLUOOS 40 2.08 2.08 2.18 

30 2.40 2.40 2.52 

30 at> 50%F 2.42 2.42 2.52 

25 at> 50%F 2.64 2.64 2.76 

30 at s 50%F 2.41 2.41 2.52 
25 ats 50%F 2.58 2.58 2.68 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 

Brov,,ns Feny Unit 1 Cyde 11 
Core Operating Limits Report, (105% OL TP) 

Page 27 
TVA-COLR-BF1 C11, Revision 2 (Rnal) 



li!DNPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 

EDMS: L32150813 800 

Date: August 13, 2015 

Table 4.5 MCPRp Limits for GE 14: Nominal Scram Time Basis (continued)· 

Operating 

Condition 

TBVOOS 

FHOOS 

TBVOOS 

PLUOOS 

FHOOS 

PLUOOS 

TBVOOS 
FHOOS 
PLUOOS 

Power 

(% of rated) 

100 

75 

65 

50 
50 

40 

30 
30 at> 50%F 

25 at> 50%F 
30 ats 50%F 

25 ats 50%F 

100 
75 
65 

50 

50 
40 

30 
30 at> 50%F 
25 at> 50%F 

30 ats 50%F 

25 ats 50%F 

100 
75 

65 
50 
50 

40 

30 
30 at> 50%F 
25 at> 50%F 
30 ats 50%F 

25 ats 50%F 
100 
75 

65 
50 
50 
40 
30 

30 at> 50%F 

25 at> 50%F 

30ats 50%F 

25 ats 50%F 

BOC BOC BOC 

to to to End of 

NEOC EOCLB Coast 

1.54 1.57 

1.69 1.70 

1.78 

1.96 

2.18 

2.52 

3.06 
3.36 
2.93 

3.33 
1.52 
1.65 

1.78 

1.90 
2.09 

2.40 
2.96 

3.28 
2.81 

3.19 

1.51 
1.66 

1.78 

1.94 

2.18 

2.52 
2.52 
2.76 

2.52 
2.68 
1.54 

1.69 
1.78 

1.96 
2.18 
2.52 
3.06 

3.36 

2.93 

3.33 

1.80 

1.96 

2.18 

2.52 
3.06 

3.36 
2.93 
3.33 

1.56 
1.69 
1.78 

1.90 

2.09 
2.40 

2.96 
3.28 

2.81 

3.19 

1.53 
1.66 

1.78 

1.94 

2.18 
2.52 

2.52 
2.76 

2.52 
2.68 
1.57 
1.70 

1.80 

1.96 
2.18 
2.52 
3.06 

3.36 

2.93 

3.33 

1.57 

1.70 
1.80 

1.96 

2.18 
2.52 

3.06 
3.36 

2.93 

3.33 

• All limits, including 'Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the 'BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.6 MCPRp Limits for ATRIUM-10: Technical Specification Scram Time Basis· 

OperaUng 

Condition 

Base Case 

TBVOOS 

FHOOS 

PLUOOS 

Power 

(% of rated) 

100 
75 
65 

50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 at:s 50%F 

25 at:s 50%F 

100 
75 
65 

50 
50 
40 

30 
30 at> 50%F 
25 at> 50%F 

30 at :s 50°/oF 
25at:s 50%F 

100 

75 
65 
50 

50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 at:s 50%F 
25 at:s 50%F 

100 
75 
65 
50 
50 
40 

30 
30 at> 50%F 
25 at> 50%F 

30 at:s 50%F 

25 at:s 50%F 

BOC BOC BOC 

to to to End of 

NEOC EOCLB Coast 

1.49 
1.62 

1.69 

1.85 
2.06 
2.36 
2.36 
2.56 

2.36 
2.50 

1.52 

1.65 
1.72 

1.86 

2.07 
2.36 
2.90 
3.23 
2.74 
3.10 

1.51 
1.64 
1.72 

1.93 
2.16 
2.49 

2.49 
2.66 

2.49 
2.60 
1.49 
1.62 
1.76 

1.85 

2.06 
2.36 
2.36 

2.56 

2.36 
2.50 

1.49 
1.62 
1.69 

1.85 
2.06 
2.36 
2.36 
2.56 

2.36 
2.50 

1.52 
1.65 
1.72 

1.86 
2.07 

2.36 
2.90 
3.23 
2.74 
3.10 
1.51 

1.64 
1.72 

1.93 
2.16 

2.49 
2.49 
2.66 

2.49 
2.60 
1.49 
1.62 
1.79 

1.85 
2.06 

2.36 
2.36 

2.56 
2.36 

2.50 

1.51 
1.64 
1.72 

1.93 
2.16 
2.49 
2.49 
2.66 
2.49 

2.60 

1.54 
1.67 
1.75 

1.94 
2.16 

2.49 
3.00 
3.32 
2.85 
3.24 

1.51 
1.64 
1.79 

1.93 
2.16 

2.49 
2.49 

2.66 
2.49 

2.60 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.6 MCPRp Limits for ATRIUM-10: Technical Specification Scram Time Basis (continued}' 

Operating 
C.Ondition 

TBVOOS 
FHOOS 

TBVOOS 
PLUOOS 

FHOOS 
PLUOOS 

TBVOOS 
FHOOS 
PLUOOS 

Power 

(% of rated) 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 ats 50%F 
25ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 ats 50%F 
25 ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 ats 50%F 
25 ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 ats 50%F 
25 ats 50%F 

BOC BOC BOC 

to to to End of 

NEOC EOCLB C.Oast 

1.54 1.54 
1.67 1.67 
1.75 1.75 

1.94 1.94 
2.16 2.16 
2.49 2.49 
3.00 3.00 
3.32 3.32 
2.85 2.85 
3.24 3.24 
1.52 1.52 1.54 
1.65 1.65 1.67 
1.76 1.79 1.79 

1.86 1.86 1.94 
2.07 2.07 2.16 
2.36 2.36 2.49 
2.90 2.90 3.00 
3.23 3.23 3.32 
2.74 2.74 2.85 
3.10 3.10 3.24 
1.51 1.51 
1.64 1.64 
1.76 1.79 

1.93 1.93 
2.16 2.16 
2.49 2.49 
2.49 2.49 
2.66 2.66 
2.49 2.49 
2.60 2.60 
1.54 1.54 
1.67 1.67 
1.76 1.79 

1.94 1.94 
2.16 2.16 
2.49 2.49 
3.00 3.00 
3.32 3.32 
2.85 2.85 
3.24 3.24 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.7 MCPRp Limits for GE 14: Technical Specification Scram Time Basis· 

Operating 

Condition 

Base Case 

TBVOOS 

FHOOS 

PLUOOS 

Power 

(% of rated) 

100 
75 

65 

50 

50 
40 
30 

30 at> 50%F 
25 at> 50%F 

30 at:s 50%F 

25 at:s 50%F 

100 

75 

65 
50 

50 
40 

30 
30 at> 50%F 
25 at> 50%F 
30 at:s 50%F 

25at:s 50%F 
100 

75 

65 

50 
50 
40 

30 
30 at> 50%F 
25 at> 50%F 

30 at:s 50%F 
25 at:s 50%F 

100 
75 
65 
50 
50 
40 

30 
30 at> 50%F 

25 at> 50%F 
30 at:s 50%F 

25 at:s 50%F 

BOC BOC BOC 

to to to End of 
NEOC EOCLB Coast 

1.51 

1.66 
1.73 

1.90 
2.12 
2.45 
2.45 

2.64 

2.45 

2.58 

1.54 
1.69 

1.77 

1.92 

2.13 
2.45 

2.96 
3.28 
2.81 

3.19 
1.54 
1.67 

1.76 

1.98 

2.22 
2.57 
2.57 
2.76 

2.57 
2.68 
1.51 
1.66 
1.79 

1.90 

2.12 
2.45 
2.45 

2.64 
2.45 

2.58 

1.53 

1.66 
1.73 

1.90 
2.12 

2.45 
2.45 
2.64 

VIS 
2.58 

1.57 

1.70 
1.77 

1.92 

2.13 

2.45 
2.96 

3.28 
2.81 
3.19 
1.54 

1.67 

1.76 

1.98 
2.22 

2.57 
2.57 
2.76 

2.57 
2.68 
1.53 
1.66 
1.80 

1.90 
2.12 
2.45 

2.45 
2.64 
2.45 

2.58 

1.54 
1.67 

1.76 

1.98 
2.22 

2.57 
2.57 
2.76 

2.57 

2.68 

1.57 

1.70 
1.81 

1.99 

2.22 

2.57 
3.06 

3.36 
2.93 
3.33 

1.54 
1.67 
1.80 

1.98 

2.22 
2.57 
2.57 

2.76 
2.57 

2.68 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the 'BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.7 MCPRp Limits for GE 14: Technical Specification Scram Time Basis (continued)· 

Operating 
Condition 

TBVOOS 
FHOOS 

TBVOOS 
PLUOOS 

FHOOS 
PLUOOS 

TBVOOS 
FHOOS 
PLUOOS 

Power 

(% of rated) 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 ats 50%F 
25 ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at>50%F 
30 ats 50%F 
25 ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 ats 50%F 
25 ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 ats 50%F 
25 ats 50%F 

BOC BOC BOC 

to to to End of 

NEOC EOCLB Coast 

1.57 
1.70 
1.80 

1.99 
2.22 
2.57 
3.06 
3.36 
2.93 
3.33 
1.54 
1.69 
1.79 

1.92 
2.13 
2.45 
2.96 
3.28 
2.81 
3.19 
1.54 
1.67 
1.79 

1.98 
2.22 
2.57 
2.57 
2.76 
2.57 
2.68 
1.57 
1.70 
1.80 

1.99 
2.22 
2.57 
3.06 
3.36 
2.93 
3.33 

1.57 
1.70 
1.81 

1.99 
2.22 
2.57 
3.06 
3.36 
2.93 
3.33 
1.57 
1.70 
1.80 

1.92 
2.13 
2.45 
2.96 
3.28 
2.81 
3.19 
1.54 
1.67 
1.80 

1.98 
2.22 
2.57 
2.57 
2.76 
2.57 
2.68 
1.57 
1.70 
1.81 

1.99 
2.22 
2.57 
3.06 
3.36 
2.93 
3.33 

1.57 
1.70 
1.81 

1.99 
2.22 
2.57 
3.06 
3.36 
2.93 
3.33 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.8 Startup Operation MCPRp Limits for Table 3.1 Temperature Range 1 
for ATRIUM-10: Nominal Scram Time Basis 

Operating 
Condition 

1BV1S 

1BV00S 

R:>wer 

(% of rated) 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 ats 50%F 
25 ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30at> 50%F 
25at> 50%F 
30 ats 50%F 
25 ats 50%F 

BOC 

to 

NEOC 

1.49 
1.62 
1.75 

2.06 
2.35 
2.74 
2.74 
2.92 
2.74 
2.85 
1.51 
1.66 
1.75 

2.06 
2.35 
2.74 
3.15 
3.48 
3.03 
3.46 

BOC BOC 

to to End of 

EOCLB Coast 

1.49 1.49 
1.62 1.62 
1.77 1.77 

2.06 2.06 
2.35 2.35 
2.74 2.74 
2.74 2.74 
2.92 2.92 
2.74 2.74 
2.85 2.85 
1.52 1.52 
1.66 1.66 
1.77 1.77 

2.06 2.06 
2.35 2.35 
2.74 2.74 
3.15 3.15 
3.48 3.48 
3.03 3.03 
3.46 3.46 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.9 Startup Operation MCPRp Limits for Table 3.1 Temperature Range 1 
for GE 14: Nominal Scram Time Basis· 

BOC BOC BOC 

Operating 
Fower to to to Bid of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.51 1.53 1.53 
75 1.66 1.66 1.66 

65 1.78 1.78 1.78 
50 
50 2.13 2.13 2.13 

TBVIS 40 2.42 2.42 2.42 
30 2.83 2.83 2.83 

30 at> 50%F 2.83 2.83 2.83 
25 at> 50%F 3.03 3.03 3.03 
30 ats 50%F 2.83 2.83 2.83 
25 ats 50%F 2.95 2.95 2.95 

100 1.54 1.57 1.57 

75 1.69 1.70 1.70 
65 1.78 1.80 1.80 

50 
50 2.13 2.13 2.13 

TBVOOS 40 2.42 2.42 2.42 

30 2.83 2.83 2.83 
30 at> 50%F 3.21 3.21 3.21 
25 at> 50%F 3.55 3.55 3.55 
30 ats 50%F 3.11 3.11 3.11 
25 ats 50%F 3.55 3.55 3.55 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.10 Startup Operation MCPRp Limits for Table 3.1 Temperature Range 2 
for ATRIUM-10: Nominal Scram Time Basis· 

BOC· BOC BOC 

Operating 
Fower to to to Bid of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.49 1.49 1.49 
75 1.62 1.62 1.62 
65 1.75 1.77 1.77 
50 
50 2.07 2.07 2.07 

TBVIS 40 2.36 2.36 2.36 
30 2.76 2.76 2.76 

30 at> 50%F 2.76 2.76 2.76 
25 at> 50%F 2.98 2.98 2.98 
30 ats 50%F 2.76 2.76 2.76 
25 ats 50%F 2.87 2.87 2.87 

100 1.51 1.52 1.52 
75 1.66 1.66 1.66 
65 1.75 1.77 1.77 
50 
50 2.07 2.07 2.07 

TBVOOS 40 2.36 2.36 2.36 
30 2.76 2.76 2.76 

30 at> 50%F 3.16 3.16 3.16 
25 at> 50%F 3.49 3.49 3.49 
30 ats 50%F 3.04 3.04 3.04 
25 ats 50%F 3.47 3.47 3.47 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.11 Startup Operation MCPRp Limits for Table 3.1 Temperature Range 2 
for GE 14: Nominal Scram Time Basis· 

BOC BOC BOC 

Operating 
Power to to to End of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.51 1.53 1.53 

75 1.66 1.66 1.66 

65 1.78 1.78 1.78 

50 
50 2.14 2.14 2.14 

TBVIS 40 2.43 2.43 2.43 

30 2.84 2.84 2.84 

30 at> 50%F 2.84 2.84 2.84 
25 at> 50%F 3.05 3.05 3.05 
30 ats 50%F 2.84 2.84 2.84 
25 ats 50%F 2.96 2.96 2.96 

100 1.54 1.57 1.57 
75 1.69 1.70 1.70 
65 1.78 1.80 1.80 
50 
50 2.14 2.14 2.14 

TBVOOS 40 2.43 2.43 2.43 

30 2.84 2.84 2.84 
30 at> 50%F 3.22 3.22 3.22 
25 at> 50%F 3.57 3.57 3.57 
30 ats 50%F 3.13 3.13 3.13 
25 ats 50%F 3.57 3.57 3.57 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. · 
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Table 4.12 Startup Operation MCPRp Limits for Table 3.1 Temperature Range 1 
for ATRIUM-10: Technical Specification Scram Time Basis· 

BOC BOC BOC 

Operating 
Fbwer to to to End of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.51 1.51 1.51 
75 1.64 1.64 1.64 
65 1.76 1.79 1.79 
50 
50 2.09 2.09 2.09 

TBVIS 40 2.39 2.39 2.39 
30 2.79 2.79 2.79 

30at> 50%F 2.79 2.79 2.79 
25at> 50%F 2.92 2.92 2.92 
30ats 50%F 2.79 2.79 2.79 
25 ats 50%F 2.85 2.85 2.85 

100 1.54 1.54 1.54 
75 1.67 1.67 1.67 
65 1.76 1.79 1.79 
50 
50 2.09 2.09 2.09 

TBVOOS 40 2.39 2.39 2.39 
30 2.79 2.79 2.79 

30 at> 50%F 3.15 3.15 3.15 
25 at> 50%F 3.48 3.48 3.48 
30 ats 50%F 3.03 3.03 3.03 
25 ats50%F 3.46 3.46 3.46 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 

Browns Feriy Unit 1 Cyde 11 
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Table 4.13 Startup Operation MCPRp Limits for Table 3.1 Temperature Range 1 
for GE 14: Technical Specification Scram Time Basis· 

BOC BOC BOC 

Operating 
F\Jwer to to to End of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.54 1.54 1.54 
75 1.67 1.67 1.67 
65 1.79 1.80 1.80 
50 
50 2.17 2.17 2.17 

TBVIS 40 2.46 2.46 2.46 
30 2.87 2.87 2.87 

30 at> 50%F 2.87 2.87 2.87 
25 at> 50%F 3.03 3.03 3.03 
30 at s 50%F 2.87 2.87 2.87 
25 ats 50%F 2.95 2.95 2.95 

100 1.57 1.57 1.57 
75 1.70 1.70 1.70 
65 1.80 1.81 1.81 
50 
50 2.17 2.17 2.17 

TBVOOS 40 2.46 2.46 2.46 
30 2.87 2.87 2.87 

30 at> 50%F 3.21 3.21 3.21 
25 at> 50%F 3.55 3.55 3.55 
30 ats 50%F 3.11 3.11 3.11 
25 ats 50%F 3.55 3.55 3.55 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 

Br<l'MlS Fell)' Unit 1 Cyde 11 
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Table 4.14 Startup Operation MCPRp Limits for Table 3.1 Temperatu~e Range 2 
for ATRIUM-10: Technical Specification Scram Time Basis 

BOC BOC BOC 

Operating 
Fbwer to to to End of 

Condition {% of rated) NEOC EOCLB Coast 

100 1.51 1.51 1.51 
75 1.64 1.64 1.64 
65 1.76 1.79 1.79 
50 
50 2.10 2.10 2.10 

TBVIS 40 2.40 2.40 2.40 
30 2.80 2.80 2.80 

30 at> 50%F 2.80 2.80 2.80 
25 at> 50%F 2.98 2.98 2.98 
30 at:s 50%F 2.80 2.80 2.80 
25 at :s 50%F 2.87 2.87 2.87 

100 1.54 1.54 1.54 
75 1.67 1.67 1.67 
65 1.76 1.79 1.79 
50 
50 2.10 2.10 2.10 

TBVOOS 40 2.40 2.40 2.40 
30 2.80 2.80 2.80 

30at> 50%F 3.16 3.16 3.16 
25 at> 50%F 3.49 3.49 3.49 
30 at:s 50%F 3.04 3.04 3.04 
25at:s 50%F 3.47 3.47 3.47 

Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 

Brovvns Ferry Unit 1 Cycle 11 
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Table 4.15 Startup Operation MCPRp Limits for Table 3.1 Temperature Range 2 
for GE 14: Technical Specification Scram Time Basis· 

BOC BOC BOC 

Operating 
Fbwer to to to End of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.54 1.54 1.54 
75 1.67 1.67 1.67 

65 1.79 1.80 1.80 
50 

50 2.18 2.18 2.18 
TBVIS 40 2.47 2.47 2.47 

30 2.89 2.89 2.89 
30 at> 50%F 2.89 2.89 2.89 
25 at> 50%F 3.05 3.05 3.05 
30 ats 50%F 2.89 2.89 2.89 
25 ats 50%F 2.96 2.96 2.96 

100 1.57 1.57 1.57 
75 1.70 1.70 1.70 
65 1.80 1.81 1.81 
50 

50 2.18 2.18 2.18 
TBVOOS 40 2.47 2.47 2.47 

30 2.89 2.89 2.89 
30 at> 50%F 3.22 3.22 3.22 
25 at> 50%F 3.57 3.57 3.57 
30 ats 50%F 3.13 3.13 3.13 
25 ats 50%F 3.57 3.57 3.57 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.16 MCPRp Limits for ATRIUM-10: Single Loop Operation for All Scram Times· 

BOC to 

Operating 
Power End of 

Condition (% of rated) Coast 

100 2.04 
50 2.04 
40 2.18 

RCPOOS 30 2.51 
FHOOS 30at> 50%F 2.51 

25at> 50%F 2.68 
30ats 50%F 2.51 
25ats 50%F 2.62 

100 2.04 
50 2.04 

RCPOOS 40 2.18 
TBVOOS 30 2.51 
PLUOOS 30 at> 50%F 3.02 
FHOOS 25 at> 50%F 3.34 

30 ats 50%F 2.87 
25 ats 50%F 3.26 

100 2.11 
50 2.11 

RCPOOS 
40 2.41 

TBVOOS 30 2.81 

FHOOS1 
30 at> 50%F 3.17 
25 at> 50%F 3.50 
30 ats 50%F 3.05 
25 ats 50%F 3.48 

100 2.12 
50 2.12 

RCPOOS 40 2.42 

TBVOOS 
30 2.82 

FHOOS2 
30at> 50%F 3.18 
25at> 50%F 3.51 
30 ats 50%F 3.06 
25 ats 50%F 3.49 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. 

RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 

Browns Ferry Unit 1 Cyde 11 
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Table 4.17 MCPRp Limits for GE-14: Single Loop Operation for All Scram Times· 

BOC to 

Operating 
Power End of 

Condition (% of rated) Coast 

100 2.00 

50 2.00 

40 2.24 
RCPOOS 30 2.59 
FHOOS 30at> 50%F 2.59 

25 at> 50%F 2.78 
30 ats 50%F 2.59 
25 ats 50%F 2.70 

100 2.01 

50 2.01 
RCPOOS 40 2.24 
TBVOOS 30 2.59 
PLUOOS 30at> 50%F 3.08 
FHOOS 25at> 50%F 3.38 

30ats 50%F 2.95 
25ats 50%F 3.35 

100 2.19 
50 2.19 

RCPOOS 
40 2.48 

TBVOOS 
30 2.89 

FHOOS1 
30 at> 50%F 3.23 
25 at> 50%F 3.57 
30 ats 50%F 3.13 
25 ats 50%F 3.57 

100 2.20 

50 2.20 

RCPOOS 
40 2.49 

TBVOOS 
30 2.91 

FHOOS2 
30at> 50%F 3.24 
25 at> 50%F 3.59 
30ats 50%F 3.15 

25ats 50%F 3.59 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number ofTIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. 

RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 
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5 Oscillation Power Range Monitor (OPRM) Setpoint 
(Technical Specification 3.3.1.1) 

Technical Specification Table 3.3.1.1-1, Function 2f, identifies the OPRM upscale function. 

Instrument setpoints are established, such that the reactor will be tripped before an oscillation 
can grow to the point where the SLMCPR is exceeded. An Option Ill stability analysis is 
performed for each reload core to determine allowable OLMCPR's as a function of OPRM 
setpoint. Analyses consider both steady state startup operation, and the case of a two · 
recirculation pump trip from rated power. 

The resulting stability based OLMCPR's are reported in Reference 1. The OPRM setpoint 
(sometimes referred to as the Amplitude Trip, Sp) is selected, such that required margin to the SLMCPR 
is provided without stability being a limiting event. Analyses are based on cycle specific 
DIVOM analyses performed per Reference 26. The calculated OLMCPR's are shown in Table 
5.1. Review of results shown in COLR Table 4.2 and Table 4.3 indicates an OPRM setpoint of 
1.14 may be used. The successive confirmation count (sometimes referred to as Np) is provided in 
Table 5.2, per Reference 31. 

Table 5.1 OPRM Setpoint Range· 

OPRM OLMCPR OLMCPR 
Setpoint (SS) (2PT) 

1.05 1.18 1.23 

1.06 1.20 1.24 

1.07 1.22 1.26 

1.08 1.24 1.28 

1.09 1.26 1.30 

1.10 1.28 1.33 

1.11 1.30 1.35 

1.12 1.32 1.37 

1.13 1.34 1.39 

1.14 1.36 1.41 

1.15 1.39 1.44 

• Extrapolation beyond a setpoint of 1.15 is not allowed 

BrOl/\lrlS Feny Unit 1 Cyde 11 
Core Operating Limits Report, (105% OL TP) 

Table 5.2 OPRM Successive 
Confirmation Count Setpoint 

Count OPRM 
Setpoint 

6 ~ 1.04 

8 ~ 1.05 

10 ~ 1.07 

12 ~ 1.09 

14 ~ 1.11 

16 ~ 1.14 

18 ~ 1.18 

20 ~ 1.24 
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6 APRM Flow Biased Rod Block Trip Settings 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 

The APRM rod block trip setting is based upon References 27 & 28, and is defined by the 
following: 

where: 

SRB ~ (0.66(W-/1W) + 61%) 

SRB ~ (0.66(W-/1W) + 59%) 

Allowable Value 

Nominal Trip Setpoint (NTSP) 

SRB = 

w = 

!iW = 

Rod Block setting in percent of rated thermal power (3458 MW1) 

Loop recirculation flow rate in percent of rated 

Difference between two-loop and single-loop effective recirculation flow 
at the same core flow (!iW=O.O for two-loop operation) 

The APRM rod block trip setting is clamped at a maximum allowable value of 115% 

(corresponding to a NTSP of 113%). 

Br= Ferry Unit 1 Cyde 11 
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7 Rod Block Monitor (RBM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1) 

The RBM trip setpoints and applicable power ranges, based on References 27 & 28, are shown 

in Table 7.1. Setpoints are based on an HTSP, unfiltered analytical limit of 114%. Unfiltered 
setpoints are consistent with a nominal RBM filter setting of 0.0 seconds; filtered setpoints are 

consistent with a nominal RBM filter setting less than 0.5 seconds. Cycle specific CRWE 
analyses of OLMCPR are documented in Reference 1, superseding values reported in 
References 27, 28, and 30. 

Table 7.1 Analytical RSM Trip Setpoints • 

Allowable Nominal Trip 
RBM Value Setpoint 

Trip Setpoint (AV) (NTSP) 
LPSP 27% 25% 
IPSP 62% 60% 
HPSP 82% 80% 

LTSP - unfiltered 121.7% 120.0% 
- filtered 120.7% 119.0% 

ITSP - unfiltered 116.7% 115.0% 
- filtered 115.7% 114.0% 

HTSP - unfiltered 111.7% 110.0% 
- filtered 110.9% 109.2% 

DTSP 90% 92% 

As a result of cycle specific CRWE analyses, RBM setpoints in Technical Specification Table 
3.3.2.1-1 are applicable as shown in Table 7.2. Cycle specific setpoint analysis results are 
shown in Table 7.3, per Reference 1. 

Thermal Power 
(% Rated) 

> 27% and < 90% 

~90% 

Table 7.2 RBM Setpoint Applicability 

Applicable Notes from 
MCPRt Table 3.3.2.1-1 

< 1.70 (a), (b), (f), (h) 

< 1.74 (a), (b), (f), (h) 

< 1.43 (g) 

Comment 

two loop operation 

single loop operation 

two loop operation* 

• Values are considered maximums. Using lower values, due to RBM system hardware/software limitations, is conservative, and acceptable. 

t MCPR values shown correspond with, (support), SLMPCR values identified in Reference 1. 

* Greater than 90% rated power is not attainable in single l~op operation. 

Browns Feriy Unit 1 Cyde 11 
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Table 7.3 Control Rod Withdrawal Error Results 

RBM CRWE 
HTSP Analytical Limit OLMCPR 

Unfiltered 

107 1.28 

111 1.31 

114 1.36 

117 1.40 

Results, compared against the base case OLMCPR results of Table 4.2, indicate SLMCPR 
remains protected for RBM inoperable conditions (i.e., 114% unblocked). 

BrOIIVllS Feny Unit 1 Cyde 11 
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8 Shutdown Margin Limit 
(Technical Specification 3.1.1) 

EDMS: L32 150813 800 

Date: August 13, 2015 

Assuming the strongest OPERABLE control blade is fully withdrawn, and all other OPERABLE 
control blades are fully inserted, the core shall be sub-critical and meet the following minimum 
shutdown margin: 

BrO\/lllls Ferry Unit 1 Cyde 11 
Core Operating Umi1s Report, (105% OL TP) 
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APLHGR 
APRM 
AREVA NP 

BOC 
BSP 
BWR 

CAVEX 
CD 
CMSS 
COLR 
CPR 
CRWE 
CSDM 

DIVOM 

EOC 
EOCLB 
EOOS 

FFTR 
FFWTR 
FHOOS 
ft 

GNF 
GWd 

HTSP 

ICA 
ICF 
IS 

kW 

LCO 
LFWH 
LHGRFAC 
LPRM 
LRNB 

MAPFAC 
MCPR 

Nomenclature 

Average Planar LHGR 
Average Power Range Monitor 
Vendor (Framatome, Siemens) 

Beginning of Cycle 
Backup Stability Protection 
Boiling Water Reactor 

Core Average Exposure 
Coast Down 
Core Monitoring System Software 
Core Operating Limits Report 
Critical Power Ratio 
Control Rod Withdrawal Error 
Cold SOM 

Delta CPR over Initial CPR vs. Oscillation Magnitude 

End of Cycle 
End-of-Cycle Licensing Basis 
Equipment OOS 

Final Feedwater Temperature Reduction 
Final Feedwater Temperature Reduction 
Feedwater Heaters OOS 
Foot: english unit of measure for length 

Vendor (General Electric, Global Nuclear Fuels) 
Giga Watt Day 

'High TSP 

Interim Corrective Action 
Increased Core Flow (beyond rated) 
In-Service 

kilo watt: SI unit of measure for power. 

License Condition of Operation 
Loss of Feedwater Heating 
LHGR Multiplier (Power or Flow dependent) 
Low Power Range Monitor 
Generator Load Reject, No Bypass 

MAPLHGR multiplier (Power or Flow dependent) 
Minimum CPR 
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MSRV 
MSRVOOS 
MTU 
MWd/MTU 

NEOC 
NRC 
NSS 
NTSP 

OLMCPR 
oos 
OPRM 
ass 

Moisture Separator Reheater Valve 
MSRVOOS 
Metric Ton Uranium 
Mega Watt Day per Metric Ton Uranium 

Near EOC 
United States Nuclear Regulatory Commission 
Nominal Scram Speed 
Nominal TSP 

MCPR Operating Limit 
Out-Of-Service 
Oscillation Power Range Monitor 
Optimum Scram Speed 

. Period Based Detection Algorithm 

EDMS: L32 160909 801 
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PBDA 
Pbypass 
PLU 
PLUOOS 
PRNM 

Power, below which TSV Position and TCV Fast Closure Scrams are Bypassed 
Power Load Unbalance 

RBM 
RCPOOS 
RPS 
RPT 
RPTOOS 

SOM 
SLMCPR 
SLO 

TBV 
TBVIS 
TBVOOS 
TIP 
TIPOOS 
TLO 
TSP 
TSSS 
TVA 

PLU OOS 
Power Range Neutron Monitor 

Rod Block Monitor 
Recirculation Pump OOS (SLO) 
Reactor Protection System 
Recirculation Pump Trip 
RPTOOS 

Shutdown Margin 
MCPR Safety Limit 
Single Loop Operation 

Turbine Bypass Valve 
TBVIS 
Turbine Bypass Valves OOS 
Transversing In-core Probe 
TIPOOS 
Two Loop Operation 
Trip Setpoint 
Technical Specification Scram Speed 
Tennessee Valley Authority 

Bro'MlS Fell)' Unit 1 Cyde 12 
Core Operating Limils Report, (105% OL TP) 

Page vii 
1VA-COLR-BF1C12, Revision O (Rnal) 



(ISl NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 

References 

EDMS: L32160909 801 

Date: September 9, 2016 

1. ANP-3509, Revision 0, Browns Ferry Unit 1 Cycle 12 Reload Analysis, AREVA 
Inc., August 2016. 

2. ANP-3031P, Revision 3, Mechanical Design Report for Browns Ferry Units 1, 2, 
and 3 ATRIUM-10 Fuel Assemblies, AREVA NP, Inc., May 2014. 

3. ANP-3150P, Revision 2, Mechanical Design Report for Browns Ferry ATRIUM 
10XM Fuel Assemblies, AREVA Inc., October 2015. 

4. ANP-3459P, Revision 0, Browns Ferry Unit 1 Cycle 12 Plant Parameters 
Document, AREVA Inc., March 2016. 

5. ANP-3433P, Revision 0, Browns Ferry Unit 1 Cycle 12 Fuel Cycle Design, 
AREVA Inc., May 2016. 

Methodology References 

6. XN-NF-81-58(P)(A) Revision 2 and Supplements 1 and 2, RODEX2 Fuel Rod 
Thermal-Mechanical Response Evaluation Model, Exxon Nuclear Company, 
March 1984. 

7. XN-NF-85-67(P)(A) Revision 1, Generic Mechanical Design for Exxon Nuclear 
Jet Pump BWR Reload Fuel, Exxon Nuclear Company, September 1986. 

8. EMF-85-74(P) Revision O Supplement 1(P)(A) and Supplement 2(P)(A), RODEX2A 
(BWR) Fuel Rod Thermal-Mechanical Evaluation Model, Siemens Power 
Corporation, February 1998. 

9. ANF-89-98(P)(A) Revision 1 and Supplement 1, Generic Mechanical Design 
Criteria for BWR Fuel Designs, Advanced Nuclear Fuels Corporation, May 1995. 

10. XN-NF-80-19(P)(A) Volume 1 and Supplements 1 and 2, Exxon Nuclear 
Methodology for Boiling Water Reactors - Neutronic Methods for Design and 
Analysis, Exxon Nuclear Company, March 1983. 

11. XN-NF-80-19(P)(A) Volume 4 Revision 1, Exxon Nuclear Methodology for 
Boiling Water Reactors: Application of the ENC Methodology to BWR Reloads, 
Exxon Nuclear Company, June 1986. 

12. EMF-2158(P)(A) Revision 0, Siemens Power Corporation Methodology for 
Boiling Water Reactors: Evaluation and Validation of CASM0-4/MICROBURN­
B2, Siemens Power Corporation, October 1999. 

13. XN-NF-80-19(P)(A) Volume 3 Revision 2, Exxon Nuclear Methodology for 
Boiling Water Reactors, THERMEX: Thermal Limits Methodology Summary 
Description, Exxon Nuclear Company, January 1987. 

14. XN-NF-84-105(P)(A) Volume 1 and Volume 1 Supplements 1 and 2, XCOBRA-T: A 
Computer Code for BWR Transient Thermal-Hydraulic Core Analysis, Exxon 
Nuclear Company, February 1987. 

Browns Feny Unit 1 Cyde 12 
Core Operating Limits Report, (105% OL TP) 

Page viii 
1VA-COLR-8F1C12, Revision O (Rnal) 



(i!lil NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 

EDMS: L32160909 801 

Date: September 9, 2016 

15. ANP-10307PA, Revision 0, AREVA MCPR Safety Limit Methodology for Boiling 
Water Reactors, AREVA NP Inc., June 2011. 

-
16. ANF-913(P)(A) Volume 1 Revision 1 and Volume 1 Supplements 2, 3 and 4, 

COTRANSA2: A Computer Program for Boiling Water Reactor Transient 
Analyses, Advanced Nuclear Fuels Corporation, August 1990. 

17. ANF-1358(P)(A) Revision 3, The Loss of Feedwater Heating Transient in Boiling 
Water Reactors, Advanced Nuclear Fuels Corporation, September 2005. 

18. EMF-2209(P)(A) Revision 3, SPCB Critical Power Correlation, AREVA NP Inc., 
September 2009. 

19. EMF-2361(P)(A) Revision 0, EXEM BWR-2000 ECCS Evaluation Model, 
Framatome ANP Inc., May 2001, as supplemented by the site specific approval in 
NRC safety evaluation dated April 27, 2012. 

20. EMF-2292(P)(A) Revision 0, ATRIUM™-10: Appendix K Spray Heat Transfer 
Coefficients, Siemens Power Corporation, September 2000. 

21. EMF-CC-074(P)(A), Volume 4, Revision 0, BWR Stability Analysis: Assessment 
of STAIF with Input from MICROBURN-B2, Siemens Power Corporation, August 
2000. 

22. BAW-10255(P)(A), Revision 2, Cycle-Specific DIVOM Methodology Using the 
RAMONA5-FA Code, AREVA NP Inc., May 2008. 

23. BAW-10247PA, Revision 0, Realistic Thermal-Mechanical Fuel Rod 
Methodology for Boiling Water Reactors, AREVA NP Inc., April 2008. 

24. ANP-10298PA, Revision 0, ACE/ATRIUM 10XM Critical Power Correlation, 
AREVA NP Inc., March 2010. 

25. ANP-3140(P), Revision 0, Browns Ferry Units 1, 2, and 3 Improved K-factor 
Model for ACE/ATRIUM 10XM Critical Power Correlation, AREVA NP Inc., 
August 2012. 

PRNM Setpoint References 

26. Filtered Setpoints - EDE-28-0990 Rev. 3 Supplement E, "PRNM (APRM, RBM, and 
RFM) Setpoint Calculations [ARTS/MELLL (NUMAC) - Power-Uprate Condition] for 
Tennessee Valley Authority Browns Ferry Nuclear Plant", October 1997. 

27. Unfiltered Setpoints - EDE-28-0990 Rev. 2 Supplement E, "PRNM (APRM, RBM, 
and RFM) Setpoint Calculations [ARTS/MELLL (NUMAC) - Power-Uprate Condition] 
for Tennessee Valley Authority Browns Ferry Nuclear Plant", October 1997. 

28. GE Letter LB#: 262-97-133, Browns Ferry Nuclear Plant Rod Block Monitor Setpoint 
Clarification - GE Proprietary Information, September 12, 1997. 

29. NEDC-32433P, Maximum Extended Load Line Limit and ARTS Improvement 
Program Analyses for Browns Ferry Nuclear Plant Unit 1, 2, and 3, GE Nuclear 
Energy, April 1995. 

BroV>.115 Ferry Unit 1 Cyde 12 
Core Operating Limits Report, (105% OL TP) 

Page ix 
TVA-COLR-BF1C12, Revision O (Fina~ 



(I§l NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37 402 

EDMS: L32 160909 801 

Date: September 9, 2016 

30. NED0-32465-A, Licensing Topical Report - Reactor Stability Detect and 
Suppress Solutions Licensing Basis Methodology for Reload Applications, GE 
Nuclear Energy, August 1996. 

Browns Feny Unit 1 Cyde 12 
Core Operating Limits Report, (105% OL TP) 

( 

Pagex 
1VA-COLR-BF1C12, Revision O (Rnal) 



II!] NPG 

1 Introduction 

Reactor Engineering and Fuels - BWRFE 
1101 Market Street, Chattanooga TN 37 402 

EDMS: L32 160909 801 

Date: September 9, 2016 

In anticipation of cycle startup, it is necessary to describe the expected limits of operation. 

1.1 Purpose 

The primary purpose of this document is to satisfy requirements identified by unit technical 
specification section 5.6.5. This document may be provided, upon final approval, to the NRC. 

1.2 Scope 

This document will discuss the following areas: 

>- Average Planar Linear Heat Generation Rate (APLHGR) Limit 
(Technical Specifications 3.2.1 and 3.7.5) 
Applicability: Mode 1, ~ 25% RTP (Technical Specifications definition of RTP) 

>- Linear Heat Generation Rate (LHGR) Limit 
(Technical Specification 3.2.3, 3.3.4.1, and 3. 7.5) 
Applicability: Mode 1, ~ 25% RTP (Technical Specifications definition of RTP) 

>- Minimum Critical Power Ratio Operating Limit (OLMCPR) 
(Technical Specifications 3.2.2, 3.3.4.1, 3.7.5 and Table 3.3.2.1-1) 

Applicability: Mode 1, ~ 25% RTP (Technical Specifications definition of RTP) 

>- Oscillation Power Range Monitor (OPRM) Setpoint 
(Technical Specification Table 3.3.1.1) 
Applicability: Mode 1, ~ (as specified in Technical Specifications Table 3.3.1.1-1) 

>- Average Power Range Monitor (APRM) Flow Biased Rod Block Trip Setting 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 
Applicability: Mode 1, ~ (as specified in Technical Requirements Manuals Table 3.3.4-1) 

>- Rod Block Monitor (RBM) Trip Setpoints and Operability 

(Technical Specification Table 3.3.2.1-1) 
Applicability: Mode 1, ~ % RTP as specified in Table 3.3.2.1-1 (TS definition of RTP) 

>- Shutdown Margin (SDM) Limit 
(Technical Specification 3.1.1) 
Applicability: All Modes 

1.3 Fuel Loading 
The core will contain previously exposed AREVA Inc., ATRIUM-10 fuel, along with fresh 
ATRIUM-10XM. Nuclear fuel types used in the core loading are shown in Table 1.1. The 
planned outage will consist of a shuffle for maintenance. The final core loading was evaluated 

for BOC cold shutdown margin performance as documented per Reference 5. 
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Table 1.1 Nuclear Fuel Types· 

Nuclear 
-- Original Number of Fuel Type Fuel Names 

Fuel Description Cycle Assemblies (NFT) (Ranoe) 

ATRIUM-10 A10-3562B-14GV80-FAA 10 65 20 F AA002-FAA 168 

ATRIUM-10 A10-3676B-10GV80-FAA 10 24 21 FAA169-FAA192 

ATRIUM-10 A10-4111 B-15GV80-FAA 10 87 22 FAA193-FAA280 

ATRIUM-10 A 10-3840B-14GV80-FAB 11 200 23 FAB301-FAB500 

ATRIUM-10 A10-4117B-13GV70-FAB 11 72 24 FAB501-FAB572 

ATRIUM-10 A10-4112B-15GV70-FAB 11 36 25 FAB573-FAB608 

ATRIUM-10XM XMLC-4102B-11GV70-FAC-B 12 40 26 FAC701-FAC740 

ATRI UM-1 OXM XMLC-3969B-13GV80-FAC-C 12 128 27 FAC741-FAC868 

ATRI U M-1 OXM XMLC-3948B-13GV70-FAC-B 12 112 28 FAC869-FAC980 

1.4 Acceptability 
Limits discussed in this document were generated based on NRC approved methodologies per 
References 6 through 25. 

• The table identifies the expected fuel type breakdown in anticipation of final core loading. The final composition of the core depends upon 
uncertainties during the outage such as discovering a failed fuel bundle, or other bundle damage. Minor core loading changes, due to 
unforeseen events, will conform to the safety and monitoring requirements identified in this document. 
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2 APLHGR Limits 
(Technical Specifications 3.2.1 & 3.7.5) 

The APLHGR limit is determined by adjusting the rated power APLHGR limit for off-rated power, 
off~rated flow, and SLO conditions. The most limiting of these is then used as follows: 

APLHGR limit= MIN ( APLHGRp , APLHGRF, APLHGRsLO) 

where: 
APLHGRp off-rated power APLHGR limit 
APLHGRF off-rated flow APLHGR limit 

APLHGRsLO SLO APLHGR limit 

2.1 Rated Power and Flow Limit: APLHGRRATED 

[APLHGRRATED * MAPFACp] 
[APLHGRRATED * MAPFACF] 
[APLHGRRArEo * SLO Multiplier] 

The rated conditions APLHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in 
Figure 2.1. The rated conditions APLHGR for ATRIUM-1 OXM are shown in Figure 2.2. 

2.2 Off-Rated Power Dependent Limit: APLHGRP 

Reference 1 does not specify a power dependent APLHGR. Therefore, MAPFACp is set to a 
value of 1.0. 

2.2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. No additional power 
dependent limitation is required. 

2.3 Off-Rated Flow Dependent Limit: APLHGRF 

Reference 1 does not specify a flow dependent APLHGR. Therefore, MAPFACF is set to a 
value of 1.0. 

2.4 Single Loop Operation Limit: APLHGRsLO 

The single loop operation multiplier for ATRIUM-10, and ATRIUM-10XM fuel is 0.85, per 
Reference 1 . 

Browns Feriy Unit 1 Cyde 12 
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20 40 60 80 

Planar Average Exposure (GWd/MTU) 

Planar Avg. APLHGR 
Ex osure Limit 
(GWd/MTU) (kW/ft) 

0.0 12.5 

15.0 12.5 

67.0 7.3 

Figure 2.1 APLHGRRATED for ATRIUM-1 O Fuel 
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20 40 60 80 

Planar Average Exposure (GWd/MTU) 

Planar Avg. APLHGR 
Ex osure Limit 
(GWd/MTU) (kW/ft) 

0.0 13.0 

15.0 13.0 

67.0 7.6 

Figure 2.2 APLHGRRATEofor ATRIUM-10XM Fuel 
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2.5 Equipment Out-Of-Service Corrections 
The limits shown in Figure 2.1 and Figure 2.2 are applicable for operation with all equipment In­
Service as well as the following Equipment Out-Of-Service (EOOS) options; including 
combinations of the options. 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 
FHOOS (or FFWTR) 

RCPOOS 

• All equipment service conditions assume 1 SRVOOS. 

Brov.ns Feny Unit 1 Cyde 12 
Core Operating Limits Report, (105% OL TP) 

All equipment In-Service· 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbalance Out-Of-Service 
Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature Reduction 
One Recirculation Pump Out-Of-Service 
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The LHGR limit is determined by adjusting the rated power LHGR limit for off-rated power and 

off-rated flow conditions. The most limiting of these is then used as follows: 

where: 

LHGR limit= MIN ( LHGRp, LHGRF) 

LHGRp 

LHGRF 
off-rated power LHGR limit 
off-rated flow LHGR limit 

3.1 Rated Power and Flow Limit: LHGRRArEo 

[LHGRRATED * LHGRFACp] 
[LHGRRATED * LHGRFACF] 

The rated conditions LHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in Figure 
3.1. The rated conditions LHGR for ATRIUM-10XM fuel is shown in Figure 3.2. The LHGR limit 
is consistent with References 2 and 3. 

3.2 Off-Rated Power Dependent Limit: LHGRP 
LHGR limits are adjusted for off-rated power conditions using the LHGRFACp multiplier 
provided in Reference 1. The multiplier is split into two sub cases: turbine bypass valves in and 
out-of-service. The base case multipliers are shown in Figure 3.3 and Figure 3.4. 

3.2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional limits are 
shown in Figure 3.7 through Figure 3.10, based on temperature conditions identified in Table 
3.1. 

Table 3.1 Startup Feedwater Temperature Basis 

Power 

(%Rated) 

25 

30 

40 

50 

Bro\MlS Ferry Unit 1 Cyde 12 
Core Operating Limits Report, ( 105% OL TP) 

Temperature 

Range 1 Range 2 
. (·F). (°F) 

160.0 155.0 

165.0 160.0 

175.0 170.0 

185.0 180.0 

Page 7 
1VA-COLR-BF1C12, Revision O (FinaQ 



fmNPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 

EDMS: L32 160909 801 

Date: September 9, 2016 

3.3 Off-Rated Flow Dependent Limit: LHGRF 

LHGR limits are adjusted for off-rated flow conditions using the LHGRFACF multiplier provided 

in Reference 1. Multipliers are shown in Figure 3.5 and Figure 3.6. 

3.4 Equipment Out-Of-Service Corrections 
The limits shown in Figure 3.1 and Figure 3.2 are applicable for operation with all equipment In­
Service as well as the following Equipment Out-Of-Service (EOOS) options; including 
combinations of the options.* 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 

FHOOS (or FFWTR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbalance Out-Of-Service 

Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature Reduction 
One Recirculation Pump Out-Of-Service 

Off-rated power corrections shown in Figure 3.3 and Figure 3.4 are dependent on operation of 
the Turbine Bypass Valve system. For this reason, separate limits are to be applied for TBVIS 
or TBVOOS operation. The limits have no dependency on RPTOOS, PLUOOS, 
FHOOS/FFWTR, or SLO. 

Off-rated flow corrections shown in Figure 3.5 and Figure 3.6 are bounding for all EOOS 
conditions. 

Off-rated power corrections shown in Figure 3. 7 through Figure 3.10 are. also dependent on 
operation of the Turbine Bypass Valve system. In this case, limits support FHOOS operation . 
during startup. These limits have no dependency on RPTOOS, PLUOOS, or SLO. 

• All equipment service conditions assume 1 SRVOOS. 

Browns Feriy Unit 1 Cyde 12 
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20 40 60 

Pellet Exposure (GWd/MTU) 

Pellet LHGR 
Ex osure Limit 
(GWd/MTU) · (kW/ft) 

0.0 13.4 

18.9 13.4 

74.4 7.1 

Figure 3.1 LHGRRATED for ATRIUM-10 Fuel 
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Pellet Exposure (GWd/MTU) 

Pellet LHGR 
Exposure Limit 
(GWd/MTU) (kW/ft) 

0.0 14.1 

18.9 14.1 

74.4 7.4 

EDMS: L32160909 801 

Date: September 9, 2016 

80 

Figure 3.2 LHGRRATED for ATRIUM-10XM Fuel 
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0.70 
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0.50 

0.40 

0.30 

0.20 
20 

,,,,, / 
~ ~ Turbine Bvoass Valve In-Service, TBVIS / 

~ 
~ 

~ 

y ~ Turbine Bypass Valve Out-of-Service, TBVOOS 

~ 
~ TBVIS, s 50% Core F!ow 

TBVIS, > ~0% Core Flow 
/ TBVOOS, ;,_50% Core Flow 

/ TBVOOS, > 50% Core Flow 

30 40 50 60 70 80 90 

Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 0.90 
75.0 0.80 75.0 0.78 
30.0 0.60 30.0 0.60 

Core Flow > 50% Rated Core Flow > 50% Rated 

30.0 I 0.60 
25.0 . 0.56 · 

30.0 I 0.48 
25.0 . 0.44 

Core Flow S 50% Rated Core Flow S 50% Rated 

30.0 I 0.60 
25.0 . 0.58 

30.0 I 0.52 
25.0 . 0.48 

Figure 3.3 Base Operation LHGRFACP for ATRIUM-10 Fuel 

(Independent of other EOOS conditions) 
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Turbine Bypass Valve In-Service, TB~ 

__,-~ 

~ 
~ ~ Turbine BY.pass Valve Out-of-Service, TBVOOS 

r::.-------

TBVIS, s 50% Core Flow 

~ 
TBVIS. > 50% Core Flow 
TBVOOS, s 50% Core Flow 

/ I I 
/ TBVOOS, > 50% Core Flow 

/ 

30 40 50 60 70 80 90 

Core Power(% Rated) 

Turbine Bypass In-Service 
Core 

Power 
(%Rated) 

100.0 
30.0 

LHGRFACp 

1.00 
0.69 

Core Flow > 50% Rated 

30.0 I 0.53 
25.0 . 0.49 

Core Flow S 50% Rated 

30.0 I 0.53 
25.0 . 0.52 

Turbine Bypass Out-of-Service 
Core 

Power 
(%Rated) 

100.0 
30.0 

LHGRFACp 

0.97 
0.67 

Core Flow > 50% Rated 

30.0 I 0.43 
25.0 . 0.38 

Core Flow S 50% Rated 

30.0 I 0.52 
25.0 . 0.45 

Figure 3.4 Base Operation LHGRFACp for ATRIUM-10XM Fuel 

(Independent of other EOOS conditions) 
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Figure 3.7 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Figure 3.8 Startup.Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Figure 3.9 Startup Operation LHGRFACp for ATRIUM-10XM Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 

110 

BroWJS Ferry Unit 1 Cyde 12 Page 17 
TVA-COLR-BF1C12, Revision O (Rnal) Core Operating Limits Report, (105% OL TP) 



D. 
0 
ct 
LL 
0:: 
(!) 
::c 
..J 

EDMS: L32160909 801 

[ml NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 Date: September 9, 2016 

1.10 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 
20 

,/, ~ 
~ 
~ 

Turbine Bypass Valve In-Service, TBVIS 
~ 

,# ~ 
V 

~ V Turbine Bypass Valve Out-of-Service, TBVOOS 

~ 

TBVIS, s ~0% Core Flow 

? 
TBVIS, > 50% Core Flow 
TBVOOS, f 50% Cor~ Flow 

/ 
TBVOOS, > 50% Core Flow 

30 40 50 60 70 80 90 

Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp · Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 0.97 
30.0 0.58 30.0 0.57 

Core Flow > 50% Rated Core Flow > 50% Rated 

30.0 I 0.47 
25.0 . 0.43 

30.0 I 0.41 
25.0 . 0.35 

Core Flow S 50% Rated Core Flow S 50% Rated 

30.0 I 0.47 
25.0 . 0.46 

30.0 I 0.46 
25.0 . 0.40 

Figure 3.10 Startup Operation LHGRFACp for ATRIUM-10XM 
Fuel: Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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OLMCPR is calculated to be the most limiting of the flow or power dependent values 

where: 

OLMCPR limit = MAX ( MCPRF , MCPRP ) 

MCPRF 
MCPRp 

core flow-dependent MCPR limit 
power-dependent MCPR limit 

4.1 Flow Dependent MCPR Limit: MCPRF 

MCPRF limits are dependent upon core flow (% of Rated), and the max core flow limit, (Rated or 
Increased Core Flow, ICF). MCPRF limits are shown in Figure 4.1, per Reference 1. Limits are 
valid for all EOOS combinations. No adjustment is required for SLO conditions. 

4.2 Power Dependent MCPR Limit: MCPRP 

MCPRP limits are dependent upon: 

• Core Power Level (% of Rated) 
• Technical Specification Scram Speed (TSSS), Nominal Scram Speed (NSS), or 

Optimum Scram Speed (OSS) 
• Cycle Operating Exposure (NEOC, EOC, and CD - as defined in this section) 
• Equipment Out-Of-Service Options 
• Two or Single recirculation Loop Operation (TLO vs. SLO) 

The MCPRP limits are provided in Table 4.2 through Table 4.9, where each table contains the 
limits for all fuel types and EOOS options (for a specified scram speed and exposure range). 

The CMSS determines MCPRP limits, from these tables, based on linear interpolation between 
the specified powers. 

4.2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 

service until after the unit has reached a significant operating power level. Additional power 
dependent limits are shown in Table 4.5 through Table 4.8 based on temperature conditions 
identified in Table 3.1. 
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4.2.2 Scram Speed Dependent Limits (TSSS vs. NSS vs. OSS) 

EDMS: L32160909 801 

Date: September 9, 2016 

MCPRp limits are provided for three different sets of assumed scram speeds. The Technical 
Specification Scram Speed (TSSS) MCPRP limits are applicable at all times, as long as the 
scram time surveillance demonstrates the times in Technical Specification Table 3.1.4-1 are 
met. Both Nominal Scram Speeds (NSS) and/or Optimum Scram Speeds (OSS) may be used, 
as long as the scram time surveillance demonstrates Table 4.1 times are applicable.*t 

Table 4.1 Nominal Scram Time Basis 

Notch Nominal Optimum 
Position Scram Timing Scram Timing 

· (index) (seconds) (seconds) 

46 0.420 0.380 

36 0.980 0.875 

26 1.600 1.465 

6 2.900 2.900 

In demonstrating 1compliance with the NSS and/or OSS scram time basis, surveillance 
requirements from Technical Specification 3.1.4 apply; accepting the definition of SLOW rods 
should conform to scram speeds shown in Table 4.1. If conformance is not demonstrated, 
TSSS based MCPRP limits are applied. 

On initial cycle startup, TSSS limits are used until the successful completion of scram timing 
confirms NSS and/or OSS based limits are applicable. 

4.2.3 Exposure Dependent Limits 

Exposures are tracked on a Core Average Exposure basis (CAVEX, not Cycle Exposure). 
Higher exposure MCPRP limits are always more limiting and may be used for any Core Average 
Exposure up to the ending exposure. Per Reference 1, MCPRP limits are provided for the 
following exposure ranges: 

BOC to NEOC 

BOC to EOCLB 
BOC to End of Coast 

NEOC corresponds to 

EOCLB corresponds to 
End of Coast 

• Reference 1 analysis results are based on information identified in Reference 4. 

29,949.1 MWd / MTU 
33,699.9 MWd / MTU 
35,231.8 MWd / MTU 

t Drop out times consistent with method used to perform actual timing measurements (i.e., including pickup/dropout effects). 
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NEOC refers to a Near EOC exposure point. 

The EOCLB exposure point is not the true End-Of-Cycle exposure. Instead it corresponds to a 
licensing exposure window exceeding expected end-of-full-power-life. 

The End of Coast exposure point represents a licensing exposure point exceeding the expected 
end-of-cycle exposure including cycle extension options. 

4.2.4 Equipment Out-Of-Service (EOOS) Options 

EOOS options· covered by MCPRP limits are given by the following: 

In-Service 
RPTOOS 
TBVOOS 
RPTOOS+ TBVOOS 
PLUOOS 
PLUOOS+RPTOOS 
PLUOOS+ TBVOOS 
PLUOOS+TBVOOS+RPTOOS 
FHOOS (or FFWTR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Combined RPTOOS and TBVOOS 
Power Load Unbalance Out-Of-Service 
Combined PLUOOS and RPTOOS 
Combined PLUOOS and TBVOOS 
Combined PLUOOS, RPTOOS, and TBVOOS 
Feedwater Heaters Out-Of-Service (or Final 
Feedwater Temperature Reduction) 
One Recirculation Pump Out-Of-Service 

For exposure ranges up to NEOC and EOCLB, additional combinations of MCPRP limits are 
also provided including FHOOS. The coast down exposure range assumes application of 
FFWTR. FHOOS based MCPRP limits for the coast down exposure are redundant because the 
temperature setdown assumption is identical with FFWTR. 

4.2.5 Single-Loop-Operation (SLO) Limits 

When operating in RCPOOS conditions, MCPRp limits are constructed differently from the 
normal operating RCP conditions. The limiting event for RCPOOS is a pump seizure scenario, 
which sets the upper bound for allowed core power and flowt. This event is not impacted by 
scram time assumptions. Specific MCPRP limits are shown in Table 4.9. 

4.2.6 Below Pbypass Limits 

Below Pbypass (30% rated power), MCPRp limits depend upon core flow. One set of MCPRP 
limits applies for core flow above 50% of rated; a second set applies if the core flow is less than 
or equal to 50% rated. 

• All equipment service conditions assume 1 SRVOOS. 

t RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 
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Table 4.2 MCPRP Limits for All Fuel Types: Optimum Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.47 1.49 1.50 1.41 1.42 1.44 

75 1.59 1.59 1.62 1.52 1.52 1.57 
65 1.65 1.65 1.69 1.58 1.58 1.62 
50 1.84 1.84 1.92 1.72 1.72 1.79 
50 1.95 1.95 1.95 1.79 1.79 1.80 

Base Case 40 2.07 2.07 2.17 1.93 1.93 2.02 
30 2.39 2.39 2.51 2.21 2.21 2.33 

30 at >50%F 2.41 2.41 2.51 2.46 2.46 2.55 
25 at >50%F 2.63 2.63 2.74 2.48 2.48 2.72 · 
30 ats 50%F 2.39 2.39 2.51 2.21 2.21 2.33 
25 ats 50%F 2.57 2.57 2.66 2.39 2.39 2.50 

100 1.49 1.50 --- 1.43 1.44 ---
75 1.62 1.62 --- 1.56 1.57 ---
65 1.69 1.69 --- 1.62 1.62 ---
50 1.92 1.92 --- 1.79 1.79 ---
50 1.95 1.95 --- 1.80 1.80 ---

FHOOS 40 2.17 2.17 --- 2.02 2.02 ---
30 2.51 2.51 --- 2.33 2.33 ---

30 at >50%F 2.51 2.51 --- 2.55 2.55 ---
25 at >50%F 2.74 2.74 --- 2.72 2.72 ---
30 ats 50%F 2.51 2.51 --- 2.33 2.33 ---
25 ats 50%F 2.66 2.66 --- 2.50 2.50 ---

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR/FHOOS is supported for the BOC to End of Coast limits. 
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Table 4.3 MCPRP Limits for All Fuel Types: Nominal Scram Time Basis* 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.49 1.50 1.52 1.42 1.43 1.45 
75 1.60 1.60 1.64 1.53 1.53 1.57 
65 1.66 1.66 1.73 1.59 1.59 1.63 
50 1.87 1.87 --- 1.74 1.74 ---
50 1.95 1.95 1.96 1.79 1.80 1.82 

Base Case 40 2.10 2.10 2.21 1.95 1.95 2.05 
30 2.43 2.43 2.55 2.23 2.23 2.35 

30 at> 50%F 2.43 2.43 2.55 2.46 2.46 2.55 
25 at> 50%F 2.63 2.63 2.74 2.48 2.48 2.72 
30 ats 50%F 2.43 2.43 2.55 2.23 2.23 2.35 
25 at s 50%F 2.57 2.57 2.66 2.39 2.39 2.50 

100 1.55 1.56 1.57 1.46 1.47 1.48 
75 1.66 1.66 1.68 1.57 1.57 1.61 
65 1.72 1.72 1.76 1.63 1.63 1.67 
50 1.88 1.88 --- 1.76 1.76 ---
50 1.95 1.95 1.96 1.79 1.80 1.82 

1BVOOS 40 2.11 2.11 2.21 1.95 1.95 2.05 
30 2.43 2.43 2.55 2.23 2.23 2.35 

30 at> 50%F 3.01 3.01 3.10 2.91 2.91 3.01 
25 at> 50%F 3.33 3.33 3.42 3.15 3.15 3.24 
30 ats 50%F 2.82 2.82 2.93 2.60 2.60 2.72 
25 ats 50%F 3.19 3.19 3.33 2.97 2.97 3.11 

100 1.51 1.52 --- 1.45 1.45 ---
75 1.64 1.64 --- 1.56 1.57 ---
65 1.73 1.73 --- 1.63 1.63 ---
50 --- --- --- --- --- ---
50 1.96 1.96 --- 1.82 1.82 ---

FHOOS 40 2.21 2.21 --- 2.05 2.05 ---
30 2.55 2.55 --- 2.35 2.35 ---

30 at> 50%F 2.55 2.55 --- 2.55 2.55 ---
25 at> 50%F 2.74 2.74 --- 2.72 2.72 ---
30 at:;; 50%F 2.55 2.55 --- 2.35 2.35 ---
25 at s 50%F 2.66 2.66 --- 2.50 2.50 ---

100 1.49 1.50 1.52 1.42 1.43 1.45 
75 1.60 1.60 1.64 1.53 1.53 1.57 
65 1.86 1.86 1.86 1.71 1.72 1.72 
50 --- --- --- --- --- ---
50 1.95 1.95 1.96 1.79 1.81 1.82 

A..UOOS 40 2.10 2.10 2.21 1.95 1.95 2.05 
30 2.43 2.43 2.55 2.23 2.23 2.35 

30at> 50%F 2.43 2.43 2.55 2.46 2.46 2.55 
25 at> 50%F 2.63 2.63 2.74 2.48 2.48 2.72 
30 ats 50%F 2.43 2.43 2.55 2.23 2.23 2.35 
25 ats 50%F 2.57 2.57 2.66 2.39 2.39 2.50 

• All limits, including 'Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the 'BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.3 MCPRP Limits for All Fuel Types: Nominal Scram Time Basis (continued)* 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.57 1.57 --- 1.48 1.48 ---
75 1.68 1.68 --- 1.60 1.61 ---
65 1.76 1.76 --- 1.67 1.67 ---
50 --- --- --- --- --- ---

TBVOOS 
50 1.96 1.96 --- 1.82 1.82 ---

FHOOS 
40 2.21 2.21 --- 2.05 2.05 ---
30 2.55 2.55 --- 2.35 2.35 ---

30 at> 50%F 3.10 3.10 --- 3.01 3.01 ---
25 at> 50%F 3.42 3.42 --- 3.24 3.24 ---
30 at s 50%F 2.93 2.93 --- 2.72 2.72 ---
25 at s 50%F 3.33 3.33 --- 3.11 3.11 ---

100 1.55 1.56 1.57 1.46 1.47 1.48 
75 1.66 1.66 1.68 1.57 1.57 1.61 
65 1.86 1.86 1.86 1.71 1.72 1.72 
50 --- --- --- --- --- ---

TBVOOS 
50 1.95 1.95 1.96 1.79 1.81 1.82 

A..UOOS 
40 2.11 2.11 2.21 1.95 1.95 2.05 
30 2.43 2.43 2.55 2.23 2.23 2.35 

30 at> 50%F 3.01 3.01 3.10 2.91 2.91 3.01 
25 at> 50%F 3.33 3.33 3.42 3.15 3.15 3.24 
30 ats 50%F 2.82 2.82 2.93 2.60 2.60 2.72 
25 ats 50%F 3.19 3.19 3.33 2.97 2.97 3.11 

100 1.51 1.52 --- 1.45 1.45 ---
75 1.64 1.64 --- 1.56 1.57 ---
65 1.86 1.86 --- 1.71 1.72 ---
50 --- --- --- --- --- ---

FHOOS 
50 1.96 1.96 --- 1.82 1.82 ---

A..UOOS 40 2.21 2.21 --- 2.05 2.05 ---
30 2.55 2.55 --- 2.35 2.35 ---

30 at> 50%F 2.55 2.55 --- 2.55 2.55 ---
25 at> 50%F 2.74 2.74 --- 2.72 2.72 ---
30 ats 50%F 2.55 2.55 --- 2.35 2.35 ---
25 at s 50%F 2.66 2.66 --- 2.50 2.50 ---

100 1.57 1.57 --- 1.48 1.48 ---
75 1.68 1.68 --- 1.60 1.61 ---
65 1.86 1.86 --- 1.71 1.72 ---
50 --- --- --- --- --- ---

TBVOOS 50 1.96 1.96 --- 1.82" 1.82 ---
FHOOS 40 2.21 2.21 --- 2.05 2.05 ---
A..UOOS 30 2.55 2.55 --- 2.35 2.35 ---

30 at> 50%F 3.10 3.10 --- 3.01 3.01 ---
25 at> 50%F 3.42 3.42 --- 3.24 3.24 ---
30 ats 50%F 2.93 2.93 --- 2.72 2.72 ---
25 ats 50%F 3.33 3.33 --- 3.11 3.11 ---

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 

Browns Feny Unit 1 Cyde 12 
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Table 4.4 MCPRP Limits for All Fuel Types: Technical Specification Scram Time Basis* 

ATRIUM-10 ATRIUM-10XM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.51 1.51 1.54 1.44 1.44 1.46 
75 1.61 1.61 1.66 1.54 1.54 1.57 
65 1.70 1.70 1.77 1.60 1.60 1.64 
50 1.91 1.91 --- 1.77 1.77 ---
50 1.96 1.96 1.99 1.80 1.82 1.84 

Base Case 40 2.14 2.14 2.24 1.98 1.98 2.07 
30 2.47 2.47 2.59 2.25 2.25 2.37 

30 at> 50%F 2.47 2.47 2.59 2.46 2.46 2.55 
25 at> 50%F 2.63 2.63 2.74 2.48 2.48 2.72 
30 at s 50%F 2.47 2.47 2.59 2.25 2.25 2.37 
25 at s 50%F 2.57 2.57 2.66 2.39 2.39 2.50 

100 1.57 1.57 1.61 1.47 1.48 1.49 
75 1.67 1.67 1.70 1.58 1.58 1.61 
65 1.73 1.73 1.78 1.64 1.64 1.68 
50 1.92 1.92 --- 1.78 1.78 ---
50 1.96 1.96 2.00 1.80 1.82 1.85 

TBVOOS 40 2.15 2.15 2.24 1.98 1.98 2.08 
30 2.47 2.47 2.59 2.26 2.26 2.37 

30 at> 50%F 3.01 3.01 3.10 2.91 2.91 3.01 
25 at> 50%F 3.33 3.33 3.42 3.15 3.15 3.24 
30 ats 50%F 2.82 2.82 2.93 2.60 2.60 2.72 
25 at s 50%F 3.19 3.19 3.33 2.97 2.97 3.11 

100 1.53 1.53 --- 1.46 1.46 ---
75 1.66 1.66 --- 1.57 1.57 ---
65 1.77 1.77 --- 1.64 1.64 ---
50 --- --- --- --- --- ---
50 1.99 1.99 --- 1.84 1.84 ---

FHOOS 40 2.24 2.24 --- 2.07 2.07 ---
30 2.59 2.59 --- 2.37 2.37 ---

30 at> 50%F 2.59 2.59 --- 2.55 2.55 ---
25 at>50%F 2.74 2.74 --- 2.72 2.72 ---
30 at:5 50%F 2.59 2.59 --- 2.37 2.37 ---
25 at :5 50%F 2.66 2.66 --- 2.50 2.50 ---

100 1.51 1.51 1.54 1.44 1.44 1.46 
75 1.61 1.61 1.66 1.54 1.54 1.57 
65 1.87 1.87 1.88 1.72 1.75 1.75 
50 --- --- --- --- --- ---
50 1.96 1.96 1.99 1.81 1.82 1.84 

PLUOOS 40 2.14 2.14 2.24 1.98 1.98 2.07 
30 2.47 2.47 2.59 2.25 2.25 2.37 

30 at> 50%F 2.47 2.47 2.59 2.46 2.46 2.55 
25 at> 50%F 2.63 2.63 2.74 2.48 2.48 2.72 
30 ats 50%F 2.47 2.47 2.59 2.25 2.25 2.37 
25 ats 50%F 2.57 2.57 2.66 2.39 2.39 2.50 

• All limits, including "Base Case,' support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST' exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 

Browns Ferry Unit 1 Cyde 12 
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Table 4.4 MCPRP Limits for All Fuel Types: Technical Specification Scram Time Basis (continued)* 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.58 1.58 --- 1.49 1.49 ---
75 1.70 1.70 --- 1.61 1.61 ---
65 1.78 1.78 --- 1.68 1.68 ---
50 --- --- --- --- --- ---

TBVOOS 
50 2.00 2.00 --- 1.85 1.85 ---

FHOOS 
40 2.24 2.24 --- 2.08 2.08 ---
30 2.59 2.59 --- 2.37 2.37 ---

30 at> 50%F 3.10 3.10 --- 3.01 3.01 ---
25 at> 50%F 3.42 3.42 --- 3.24 3.24 ---
30 ats 50%F 2.93 2.93 --- 2.72 2.72 ---
25 ats 50%F 3.33 3.33 --- 3.11 3.11 ---

100 1.57 1.57 1.61 1.47 1.48 1.49 
75 1.67 1.67 1.70 1.58 1.58 1.61 
65 1.87 1.87 1.88 1.72 1.75 1.75 
50 --- --- --- --- --- ---

TBVOOS 
50 1.96 1.96 2.00 1.81 1.82 1.85 

A...UOOS 
40 2.15 2.15 2.24 1.98 1.98 2.08 
30 2.47 2.47 2.59 2.26 2.26 2.37 

30 at> 50%F 3.01 3.01 3.10 2.91 2.91 3.01 
25 at> 50%F 3.33 3.33 3.42 3.15 3.15 3.24 
30 at s 50%F 2.82 2.82 2.93 2.60 2.60 2.72 
25 at s 50%F 3.19 3.19 3.33 2.97 2.97 3.11 

100 1.53 1.53 --- 1.46 1.46 ---
75 1.66 1.66 --- 1.57 1.57 ---
65 1.87 1.87 --- 1.72 1.75 ---
50 --- --- --- --- --- ---

FHOOS 
50 1.99 1.99 --- 1.84 1.84 ---

A...UOOS 
40 2.24 2.24 --- 2.07 2.07 ---
30 2.59 2.59 --- 2.37 2.37 ---

30 at> 50%F 2.59 2.59 --- 2.55 2.55 ---
25 at> 50%F 2.74 2.74 --- 2.72 2.72 ---
30 at s 50%F 2.59 2.59 --- 2.37 2.37 ---
25 at s 50%F 2.66 2.66 --- 2.50 2.50 ---

100 1.58 1.58 --- 1.49 1.49 ---
75 1.70 1.70 --- 1.61 1.61 ---
65 1.87 1.87 --- 1.72 1.75 ---
50 --- --- --- --- --- ---

TBVOOS 50 2.00 2.00 --- 1.85 1.85 ---
FHOOS 40 2.24 2.24 --- 2.08 2.08 ---
A...UOOS 30 2.59 2.59 --- 2.37 2.37 ---

30 at> 50%F 3.10 3.10 --- 3.01 3.01 ---
25 at> 50%F 3.42 3.42 --- 3.24 3.24 ---
30 ats 50%F 2.93 2.93 --- 2.72 2.72 ---
25 ats 50%F 3.33 3.33 --- 3.11 3.11 ---

• All limits, including 'Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST' exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 

Bro\M'lS FellY Unit 1 Cyde 12 
Core Operating Limits Report, (105% OL TP) 

Page 27 
TVA-COLR-BF1C12, Revision O (Rna~ 



[I!il NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37 402 

EDMS: L32160909 801 

Date: September 9, 2016 

Table 4.5 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Nominal Scram Time Basis* 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.51 1.52 1.52 1.45 1.45 1.45 
75 1.64 1.64 1.64 1.56 1.57 1.57 
65 1.86 1.86 1.86 1.71 1.72 1.72 
50 --- --- --- --- --- ---
50 2.15 2.15 2.15 1.99 1.99 1.99 

TBVIS 40 2.45 2.45 2.45 2.28 2.28 2.28 
30 2.86 2.86 2.86 2.65 2.65 2;65 

30 at >50%F 2.86 2.86 2.86 2.79 2.79 2:79 
25 at> 50%F 3.02 3.02 3.02 3.02 3.02 3.02 
30 ats 50%F 2.86 2.86 2.86 2.65 2.65 2.65 
25ats 50%F 2.93 2.93 2.93 2.77 2.77 2.77 

100 1.57 1.57 1.57 1.48 1.48 1.48 
75 1.68 1.68 1.68 1.60 1.61 1.61 
65 1.86 1.86 1.86 1.71 1.72 1.72 
50 --- --- --- --- --- ---
50 2.15 2.15 2.15 1.99 1.99 1.99 

TBVOOS 40 2.45 2.45 2.45 2.28 2.28 2.28 
30 2.86 2.86 2.86 2.65 2.65 2.65 

30 at> 50%F 3.25 3.25 3.25 3.18 3.18 3.18 
25 at> 50%F 3.58 3.58 3.58 3.40 3.40 3.40 
30 ats 50%F 3.10 3.10 3.10 2.91 2.91 2.91 
25 ats 50%F 3.55 3.55 3.55 3.32 3.32 3.32 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 

BIO\Nl1S Ferry Unit 1 Cyde 12 
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Table 4.6 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 2 for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating , 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.51 1.52 1.52 1.45 1.45 1.45 
75 ~.64 1.64 1.64 1.56 1.57 1.57 
65 1.86 1.86 1.86 1.71 1.72 1.72 
50 --- --- --- --- --- ---
50 2.16 2.16 2.16 2.00 2.00 2.00 

TBVIS 40 2.46 2.46 2.46 2.29 2.29 2.29 
30 2.88 2.88 2.88 2.67 2.67 2.67 

30 at >50%F 2.88 2.88 2.88 2.80 2.80 2.80 
25 at >50%F 3.04 3.04 3.04 3.05 3.05 3.05 
30 at s 50%F 2.88 2.88 2.88 2.67 2.67 2.67 
25 at s 50%F 2.95 2.95 2.95 2.79 2.79 2.79 

100 1.57 1.57 1.57 1.48 1.48 1.48 
75 1.68 1.68 1.68 1.60 1.61 1.61 
65 1.86 1.86 1.86 1.71 1.72 1.72 
50 --- --- --- --- --- ---
50 2.16 2.16 2.16 2.00 2.00 2.00 

TBVOOS 40 2.46 2.46 2.46 2.29 2.29 2.29 
30 2.88 2.88 2.88 2.67 2.67 2.67 

30 at >50%F 3.26 3.26 3.26 3.19 3.19 3.19 
25 at>50%F 3.59 3.59 3.59 3.41 3.41 3.41 
30 at s 50%F 3.12 3.12 3.12 2.92 2.92 2.92 
25 at :S 50%F 3.56 3.56 3.56 3.33 3.33 3.33 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 

Brovvns Feriy Unit 1 Cyde 12 
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Table 4.7 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Technical Specification Scram Time Basis* 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.53 1.53 1.54 1.46 1.46 1.46 
75 1.66 1.66 1.66 1.57 1.57 1.57 
65 1.87 1.87 1.88 1.72 1.75 1.75 
50 --- --- --- --- --- ---
50 2.18 2.18 2.18 2.02 2.02 2.02 

TBVIS 40 2.48 2.48 2.48 2.31 2.31 2.31 
30 2.90 2.90 2.90 2.67 2.67 2.67 

30 at> 50%F 2.90 2.90 2.90 2.79 2.79 2.79 
25 at> 50%F 3.02 3.02 3.02 3.02 3.02 3.02 
30 ats 50%F 2.90 2.90 2.90 2.67 2.67 2.67 
25 ats 50%F 2.93 2.93 2.93 2.77 2.77 2.77 

100 1.58 1.58 1.61 1.49 1.49 1.49 
75 1.70 1.70 1.70 1.61 1.61 1.61 
65 1.87 1.87 1.88 1.72 1.75 1.75 
50 --- --- --- --- --- ---
50 2.18 2.18 2.18 2.02 2.02 2.02 

TBVOOS 40 2.48 2.48 2.48 2.31 2.31 2.31 
30 2.90 2.90 2.90 2.67 2.67 2.67 

30 at> 50%F 3.25 3.25 3.25 3.18 3.18 3.18 
25 at> 50%F 3.58 3.58 3.58 3.40 3.40 3.40 
30 ats 50%F 3.10 3.10 3.10 2.91 2.91 2.91 
25 ats 50%F 3.55 3.55 3.55 3.32 3.32 3.32 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 

Browns Feey Unit 1 Cyde 12 
Core Operating Limits Report, (105% OL TP} 

Page 30 
1VA-COLR-BF1C12, Revision O (Rnal) 



llmNPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 

EDMS: L32 160909 801 

Date: September 9, 2016 

Table 4.8 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 2 for All Fuel Types: Technical Specification Scram Time Basis· 

AlRIUM-10 A lRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.53 1.53 1.54 1.46 1.46 1.46 
75 1.66 1.66 1.66 1.57 1.57 1.57 
65 1.87 1.87 1.88 1.72 1.75 1.75 
50 --- --- --- --- --- ---
50 2.19 2.19 2.19 2.03 2.03 2.03 

TBVIS 40 2.50 2.50 2.50 2.32 2.32 2.32 
30 2.92 2.92 2.92 2.69 2.69 2.69 

30 at>50%F 2.92 2.92 2.92 2.80 2.80 2.80 
25 at> 50%F 3.04 3.04 3.04 3.05 3.05 3.05 
30 at s 50%F 2.92 2.92 2.92 2.69 2.69 2.69 
25 at s 50%F 2.95 2.95 2.95 2.79 2.79 2.79 

100 1.58 1.58 1.61 1.49 1.49 1.49 
75 1.70 1.70 1.70 1.61 1.61 1.61 
65 1.87 1.87 1.88 1.72 1.75 1.75 
50 --- --- --- --- --- ---
50 2.19 2.19 2.19 2.03 2.03 2.03 

TBVOOS 40 2.50 2.50 2.50 2.32 2.32 2.32 
30 2.92 2.92 2.92 2.69 2.69 2.69 

30 at> 50%F 3.26 3.26 3.26 3.19 3.19 3.19 
25 at> 50%F 3.59 3.59 3.59 3.41 3.41 3.41 
30 at s 50%F 3.12 3.12 3.12 2.92 2.92 2.92 
25 at s 50%F 3.56 3.56 3.56 3.33 3.33 3.33 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 

BroVi.11S Feriy Unit 1 Cyde 12 
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Table 4.9 MCPRP Limits for All Fuel Types: Single Loop Operation for All Scram Times· 

Power BOC to End of COAST 
Operating (% of rated) AlRIUM-10 ATRIUM-10XM Condition 

100 2.01 2.02 
50 2.01 2.02 
40 2.26 2.09 

RCFOOS 30 2.61 2.39 
FHOOS 30 at> 50%F 2.61 2.57 

25 at> 50%F 2.76 2.74 
30 ats 50%F 2.61 2.39 
25 ats 50%F 2.68 2.52 

100 2.02 2.02 
50 2.02 2.02 

RCFOOS 40 2.26 2.10 
TBVOOS 30 2.61 2.39 
A..UOOS 30 at> 50%F 3.12 3.03 
FHOOS 25 at> 50%F 3.44 3.26 

30 ats 50%F 2.95 2.74 
25 ats 50%F 3.35 3.13 

100 2.20 2.04 
50 2.20 2.04 

RCFOOS 
40 2.50 2.33 

TBVOOS 
30 2.92 2.69 

FHOOS1 
30 at> 50%F 3.27 3.20 
25 at> 50%F 3.60 3.42 
30 ats 50%F 3.12 2.93 
25 ats 50%F 3.57 3.34 

100 2.21 2.05 
50 2.21 2.05 

RCFOOS 
40 2.52 2.34 

TBVOOS 
30 2.94 2.71 

FHOOS2 
30 at> 50%F 3.28 3.21 
25 at> 50%F 3.61 3.43 
30 ats 50%F 3.14 2.94 
25 ats 50%F 3.58 3.35 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. 

RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 

Brov.,is Feny Unit 1 Cyde 12 
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5 Oscillation Power Range Monitor (OPRM) Setpoint 
(Technical Specification 3.3.1.1) 

Technical Specification Table 3.3.1.1-1, Function 2f, identifies the OPRM upscale function. 

Instrument setpoints are established, such that the reactor will be tripped before an oscillation 
can grow to the point where the SLMCPR is exceeded. An Option Ill stability analysis is 
performed for each reload core to determine allowable OLMCPR's as a function of OPRM 
setpoint. Analyses consider both steady state startup operation, and the case of a two 
recirculation pump trip from rated power. 

The resulting stability based OLMCPR's are reported in Reference 1. The OPRM setpoint 
(sometimes referred to as the Amplitude Trip, Sp) is selected, such that required margin to the SLMCPR 
is provided without stability being a limiting event. Analyses are based on cycle specific 
DIVOM analyses performed per Reference 22. The calculated OLMCPR's are shown in Table 
5.1. Review of results shown in COLR Table 4.2 indicates an OPRM setpoint of 1.14 may be 
used. The successive confirmation count (sometimes referred to as Np) is provided in Table 5.2, per 
Reference 30. 

Table 5.1 OPRM Setpoint Range· 

OPRM OLMCPR OLMCPR 
Setpoint (SS) (2PT) 

1.05 1.15 1.17 

1.06 1.17 1.19 

1.07 1.19 1.21 

1.08 1.20 1.23 

1.09 1.22 1.25 

1.10 1.24 1.27 

1.11 1.26 1.29 

1.12 1.28 1.31 

1.13 1.30 1.33 

1.14 1.33 1.35 

1.15 1.35 1.38 

• Extrapolation beyond a setpoint of 1.15 is not allowed 

BroWlS Feny Unit 1 Cyde 12 
Core Operating Limits Report, (105% OL TP) 

Table 5.2 OPRM Successive 
Confirmation Count Setpoint 

Count OPRM 
Setpoint 

6 ~ 1.04 

8 ~ 1.05 

10 ~ 1.07 

12 ~ 1.09 

14 ~ 1.11 

16 ~ 1.14 

18 ~ 1.18 

20 ~ 1.24 
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6 APRM Flow Biased Rod Block Trip Settings 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 

The APRM rod block trip setting is based upon References 26 & 27, and is defined by the 
following: 

where: 

SRB :;;; (0.66(W-f).W) + 61 %) 

SRB :;;; (0.66(W-f).W) + 59%) 

Allowable Value 

Nominal Trip Setpoint (NTSP) 

SRB = 

w = 

Rod Block setting in percent of rated thermal power (3458 MWt) 

Loop recirculation flow rate in percent of rated 

Difference between two-loop and single-loop effective recirculation flow 
at the same core flow (f).W=O.O for two-loop operation) 

The APRM rod block trip setting is clamped at a maximum allowable value of 115% 
(corresponding to a NTSP of 113%). 

Browns Ferty Unit 1 Cyde 12 
Core Operating Limits Report, (105% OL TP) 
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7 Rod Block Monitor (RBM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1) 

The RBM trip setpoints and applicable power ranges, based on References 26 & 27, are shown 
in Table 7.1. Setpoints are based on an HTSP, unfiltered analytical limit of 114%. Unfiltered 
setpoints are consistent with a nominal RBM filter setting of 0.0 seconds; filtered setpoints are 
consistent with a nominal RBM filter setting less than 0.5 seconds. Cycle specific CRWE 
analyses of OLMCPR are documented in Reference 1, superseding values reported in 
References 26, 27, and 29. 

Table 7.1 Analytical RBM Trip Setpoints· 

Allowable Nominal Trip 
RBM Value Setpoint 

Trip Setpoint (AV) (NTSP) 
LPSP 27% 25% 
IPSP 62% 60% 
HPSP 82% 80% 

LTSP - unfiltered 121.7% 120.0% 
- filtered 120.7% 119.0% 

ITSP - unfiltered 116.7% 115.0% 
- filtered 115.7% 114.0% 

HTSP - unfiltered 111.7% 110.0% 
- filtered 110.9% 109.2% 

DTSP 90% 92% 

As a result of cycle specific CRWE analyses, RBM setpoints in Technical Specification Table 
3.3.2.1-1 are applicable as shown in Table 7.2. Cycle specific setpoint analysis results are 
shown in Table 7.3, per Reference 1. 

Thermal Power 
(% Rated) 

> 27% and < 90% 

~90% 

Table 7.2 RBM Setpoint Applicability 

Applicable Notes from 
MCPRt Table 3.3.2.1-1 

< 1.75 (a), (b), (f), (h) 

< 1.79 (a), (b), (f), (h) 

< 1.43 (g) 

Comment 

two loop operation 

single loop operation 

two loop operation* 

• Values are considered maximums. Using lower values, due to RBM system hardware/software limitations, is conservative, and acceptable. 

t MCPR values shown correspond with, (support), SLMPCR values identified in Reference 1. 
* Greater than 90% rated power is not attainable in single loop operation. 
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Table 7.3 Control Rod Withdrawal Error Results 

RBM CRWE 
HTSP Analytical Limit OLMCPR 

Unfiltered 

107 1.35 

111 1.36 

114 1.36 

117 1.41 

Results, compared against the base case OLMCPR results of Table 4.2, indicate SLMCPR 
remains protected for RBM inoperable conditions (i.e., 114% unblocked). 
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8 Shutdown Margin Limit 
(Technical Specification 3.1.1) 

EDMS: L32 160909 801 

Date: September 9, 2016 

Assuming the strongest OPERABLE control blade is fully withdrawn, and all other OPERABLE 
control blades are fully inserted, the core shall be sub-critical and meet the following minimum 
shutdown margin: 

Browns Ferry Unit 1 Cyde 12 
Core Operating Limits Report, (105% OL TP) 
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ACTIONS 
(continued) 

BFN-UNIT 1 

C.1 and C.2 

Surveillance Instrumentation 
B 3.3.5 

When required control room indication channels are inoperable but 
the redundant channels for the parameters are still OPERABLE, the 
required control room indication channels must be returned to 
OPERABLE status in 30 days (Required Action C.2). However, if 
both redundant channels for one or more of the associated 
parameters are not indicating in the control room, the 30 day allowed 
out of service time is not acceptable and one of the required control 
room indication channels for each associated parameter must be 
returned to OPERABLE status in 7 days (Required Action C.1). 

D.1. D.2, and 0.3 

When the Tailpipe Thermocouple Temperature and Acoustic Monitor 
is inoperable for one or more Main Steam Relief Valves (MSRVs), the 
torus temperature must be observed once per 12 hours to observe 
any unexplained temperature increase which might be indicative of 
an open relief valve (Required Action D.1) and control room indication 
by either the Tailpipe Thermocouple Temperature or Acoustic Monitor 
must be returned to OPERABLE status for each relief valve in 30 
days (Required Action D.2). The condition must be entered into the 
Corrective Action Program within 24 hours if control room indication is 
not restored in 30 days (Required Action D.3). 

E. 1.1 and E. 1.2 

When the Wide Range Gaseous Effluent Radiation Monitor and 
Recorder instrument channel is inoperable, either the inoperable 
channel must be returned to OPERABLE status in 72 hours 
(Required Action E.1.1 ), or the preplanned alternate method of 
monitoring the parameter must be initiated (Required Action E.1.2). 
A note is provided to indicate that Required Actions E.1.1 and E.1.2 
are not applicable when in MODES 4 and 5. 

The condition must be entered into the Corrective Action Program 
within 24 hours after the Wide Range Gaseous Effluent Radiation 
Monitor and Recorder instrument channel has been inoperable for 
7 days. 

B 3.3-42 TRM Revision Q, ~. 124 
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REQUIREMENTS 

BFN-UNIT 1 

Meteorological Monitoring Instrumentation 
B 3.3.7 

The OPERABILITY of the meteorological instrumentation ensures 
that sufficient meteorological data is available for estimating 
potential radiation dose to the public as a result of routine or 
accidental release of radioactive materials to the atmosphere. This 
capability is required to evaluate the need for initiating protective 
measures to protect the health and safety of the public. 

At all times. 

Seven days to obtain replacement parts and repair is reasonable 
for these instruments given the requirements to be available for 
radiological emergencies. 

If the instruments cannot be repaired in the allowed time frame, the 
condition must be entered into the Corrective Action Program 
within 24 hours. 

TSR 3.3.7.1 

Daily checks of these parameters assures prompt 
replacement/repair of inoperable or questionable instruments. 

TSR 3.3.7.2 

Surveillance requirement times are based on equipment reliability 
and engineering judgment and conservatively set to provide 
adequate assurance of instrument performance. 

B 3.3-49 TRM Revision G, ~. 124 
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BFN-UNIT 1 

B.1 (continued) 

Seismic Monitoring Instrumentation 
B 3.3.8 

conditions at the locations of these instruments to determine the 
impact of the vibratory ground motion on structures and equipment 
in these locations following any required unit shutdown after a 
seismic event. 

If any Required Action and associated Completion Time of 
Condition A or B is not met, the failure to restore the inoperable 
seismic monitoring instrumentation within the required Completion 
Time, must be entered into the Corrective Action Program within 
24 hours. 

B 3.3-53a TRM Revision G, 33, -95, 124 
October 27, 2015 
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BFN-UNIT 1 

Hydrogen Monitoring Instrumentation 
8 3.3.11 

The primary containment hydrogen monitoring instrumentation 
allows the operators to detect trends in hydrogen concentration to 
diagnose the course of beyond design basis accidents. High 
hydrogen concentration is measured, continuously recorded, and 
displayed in the control room by a single instrument channel. The 
analyzer has the capability for sampling both the drywell and the 
suppression chamber. LCO 3.3.11 requires the primary 
containment hydrogen analyzer be OPERABLE. 

The primary containment hydrogen analyzer is required to be 
OPERABLE when primary containment is inerted, except as 
allowed by the relc:1xations during startup and shutdown addressed 
below. The primary containment must be inert in MODE 1, since 
this is the condition with the highest probability of an event that 
could produce hydrogen. 

lnerting the primary containment is an operational problem 
because it prevents containment access without an appropriate 
breathing apparatus. Therefore, the primary containment is inerted 
as late as possible in the plant startup and de-inerted as soon as 
possible in the plant shutdown. As long as reactor power is 
< 15% RTP, the potential for an event that generates significant 
hydrogen is low· and the primary containment need not be inert. 
Furthermore, the probability of an event that generates hydrogen 
occurring within the first 24 hours of a startup, or within the last 
24 hours before a shutdown, is low enough that these 11windows," 
when the primary containment is not inerted, are also justified. 
The 24 hour time period is a reasonable amount of time to allow 
plant personnel to perform inerting or de-inerting. 

Seven days to restore the primary containment hydrogen analyzer 
capability is reasonable given the requirement to be available for 
use in diagnosing beyond design basis events. 

B 3.3-63 TRM Revision 48, aB, +8, 130 
August 3, 2016 



Snubbers 
B 3.7.4 

TR 3. 7 PLANT SYSTEMS 

TR 3.7.4 Snubbers 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSIS 

BFN-UNIT 1 

Snubbers are designed to prevent unrestrained component or 
system motion under dynamic loads as might oc::cur during an 
earthquake or severe transient, while allowing normal thermal 
motion during startup and shutdown. The consequence of an 
inoperable snubber is an increase in the probability of structural 
damage to the component or system as a result of a seismic or 
other event initiating dynamic loads. An inoperable snubber (ex·: 
failed by locked in place) may cause damage to the supported 
component or system from normal operating modes such as 
thermal operation. It is, therefore, required that all snubbers 
required to protect the primary coolant system or any other safety 
related component or system be OPERABLE during MODES 1, 2, 
3, 4, and 5. The Technical Requirements Manual (TRM) action 
statements establish allowable outage times for components or 
systems addressed by the Limiting Conditions of Operation (LCO) 
for snubbers. These time limits are applicable when a snubber 
must be removed from service to perform required surveillance 
tests. For snubbers, the allowable outage time is 72 hours. Table 
3.7.4-1, "Visual Examination Table" is published in ASME OM 
Code Subsection ISTD, Table ISTD-4252-1, and is based on 
previous table issued to all nuclear plant license holders by the 
Nuclear Regulatory Commission (NRG) under Generic Letter 
(GL) 90-09, which was added to the old Technical Specification 
and approved by the NRC under Technical Specification 
Amend.ment 210. 

During MODES 1, 2, 3, 4, and 5 snubbers may be removed from 
service for functional surveillance testing to satisfy the required 
testing interval. When a snubber is removed from a component or 
system, the snubber is declared inoperable since it cannot perform 
its intended function while removed. This type of inoperability is 
not a failure. Examples of snubber failures include locked in place, 
high drag force, does not activate, no lockup, high lockup, !ow 
lockup, high bleed, no bleed, and damage to the snubber 
hardware. If a snubber is determined to be inoperable based on 
failure to meet the functional test acceptance criteria, an 
engineering evaluation is performed to establish whether, during 

B 3.7-8 TRM Revision+, 4-7, 42, ~. 125 
December 3, 2015 
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BFN-UNIT 1 

Snubbers 
B 3.7.4 

A note is provided to define the term "code snubber," as it is used 
in this Technical Requirements, and it shall mean snubbers that 
are identified by BFN ASME Code 1ST program as ASME Class 1, 
2, or 3 equivalent snubbers. It shall also mean those BFN safety­
related snubbers that are not identified as ASME Class 1, 2, or 3 
equivalent, but are treated as such. 

A note is provided to indicate that each code snubber, identified by 
those snubbers listed in plant procedures, shall be demonstrated 
OPERABLE by performance of the following inservice examination 
and test program requirements, which are derived from ASME OM 
Code Subsection ISTD. 

An additional note is provided to indicate that in this Technical 
Requirement. "type of snubber" shall mean snubbers of the same 
design and manufacturer, irrespective of capacity. 

The augmented inservice inspection program includes the 
following. 

All code snubbers are visually inspected, pin to pin, inclusive, for 
overall integrity and OPERABILITY. The visual inspection will 
include verification that no visible indications of damage, leakage, 
corrosion, degradation, binding, misalignment, deformation, or 
other external characteristics that may indicate impaired 
OPERABILITY are present. verification that proper attachment of 
the snubber to the component or system and structures exist, and 
no loose or missing fasteners exist. In addition, hydraulic fluid 
level is verified. The removal of insulation or the verification of 
torque values for threaded fasteners is not required for visual 
inspections. 

The visual inspection frequency is based upon maintaining a 
constant level of snubber protection. In accordance with 
Table 3.7.4-1, the number of inoperable snubbers found during a 
required inspection determines the time interval for the next 
required inspection. Inspections performed before that interval has 
elapsed may be used as a new reference point to determine the 
next inspection. However, the results of such early inspections 
performed before the original required time interval has elapsed 
(nominal time less 25 percent) may not be used to lengthen the 
required inspection interval. Any inspection whose results require 
a shorter inspection interval will override the previous schedule. 

B 3.7-12 TRM Revision 9, 47-, 125 
December 3, 2015 
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(continued) 

BFN-UNIT 1 

Snubbers 
B 3.7.4 

When the cause of the rejection of a snubber in a visual inspection 
is clearly established and remedied for that snubber and for any 
other snubber(s) that may be generically susceptible and 
OPERABILITY verified by inservice functional testing, if applicable, 
that snubber(s) may be reclassified as OPERABLE. Generically 
susceptible snubbers are those which are of a specific make or 
model and have the same design features directly related to the 
rejected snubber, or are similarly located or exposed to the same 
environmental conditions such as temperature, radiation, and 

B 3.7-12a TRM Revision 8, -=1-7, 125 
December 3, 2015 
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(continued) 

BFN-UNIT 1 

Snubbers 
B 3.7.4 

vibration. The inspection population or category may be 
established bas.ed on design features, or installed conditions which 
may be expected to be generic. Each of these inspection 
populations or categories may be inspected and tested separately 
unless an engineering analysis indicates the inspection population 
or category is improperly constituted. All suspect snubbers are 
subject to inspection and testing regardless of inspection 
population or category. 

To verify snubber OPERABILITY, a functional test shall be 
performed once per fuel cycle. 

These tests will include stroking of the snubbers to verify proper 
movement, activation, and bleed or release. Ten percent 
represents an adequate sample for such tests. Observed failures 
on these samples will require a failure analysis and testing of 
additional units. If the failure analysis results in the determination 
that the failure of a snubber to activate or to stroke (i.e., seized 
components) is the result of a manufacture or design deficiency, all 
snubbers subject to the same defect shall be functionally tested. 
Also, an engineering evaluation shall be performed to determine 
the effects on the supported component or system during the 
previous unit operating cycle with the snubber inoperable, and to 
ensure it remains capable of meeting its designed service. A 
thorough visual inspection of the snubber threaded attachments to 
the component or system and the anchorage will be made in 
conjunction with all required functional tests. The stroke setting of 
the snubbers selected for functional testing also will be verified. 

Exemption from Visual Inspection or Functional Tests: 

Permanent or other exemptions from visual inspections and/or 
functional testing for individual snubbers may be granted by the 
Nuclear Regulatory Commission if a justifiable basis for exemption 
is presented and if applicable snubber life destructive testing was 
performed to qualify the snubber OPERABILITY for the applicable 
design conditions at either the completion of their fabrication or at 
a subsequent date. Snubbers so exempted shall continue to be 
listed in the plant instructions with footnotes indicating the extent of 
the exemptions. 

83.7-13 TRM Revision 9, 4+, 125 
December 3, 2015 



BASES 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

(continued) 

BFN-UNIT 1 

Snubber Service Life Program: 

Snubbers 
B 3.7.4 

The service life of snubbers may be extended based on an 
evaluation of the records of functional tests, maintenance history, 
and environmental conditions to which the snubbers have been 
exposed. 

The following will be implemented by the augmented inservice 
inspection program: 

TSR 3.7.4.1 

Visual Inspections: 

At BFN, code snubbers are visually examined as one population or 
category, regardless of accessibility, in accordance with the 
schedule and interval determined by Table 3.7.4-1, which is Table 
ISTD-4252-1. The first inspection interval determined using Table 
3.7.4-1 criteria shall be based on the previous inspection interval 
as established by the requirements in effect before Revision 007 of 
these Technical Requirements was issued. 

Visual Jnspection Acceptance Criteria: 

Visual inspections shall verify that: 

a) The snubber has no visible indications of damage, leakage, 
corrosion, degradation, or other external characteristics that 
may indicate impaired OPERABILITY, pin to pin, inclusive. 

b) Fasteners for the attachment of the snubber functional. 

c) No indications of binding, misalignment, or deformation of the 
snubber. 

d) Hydraulic snubber fluid is at the recommended level and vented 
reservoir is oriented such that fluid can gravitate to snubber 
body. 

e) The absence of weld arc strikes, paint, weld slag, adhesive, 
or other deposits on piston rod or support cylinder that could 
result in unacceptable snubber performance. 
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TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

(continued) 

BFN-UNIT 1 

TSR 3.7.4.1 (continued) 

Snubbers 
B 3.7.4 

f) Snubber spherical bearing is fully engaged in attachment lug. 

g) Snubber position setting is adequate. 

Snubbers which appear inoperable as a result of visual inspection 
shall b~ classified unacceptable. Snubbers Gonfirmed as 
unacceptable snubbers are adjusted, repaired, modified, or 
replaced, and counted in the determination of the subsequent 
~xamination interval .in accordance with Table 3. 7.4-1, regardless if 
the affected snubber is functionally tested in the as-found condition 
and determined OPERABLE per the functional test acceptance 
criteria of TSR 3.7.4.2. 
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BASES 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 1 

TSR 3.7.4.1 (continued) 

Snubbers 
B 3.7.4 

A review and evaluation shall be performed and documented to 
justify continued operation with an unacceptable snubber. If 
continued operation cannot be justified, the snubber shall be 
declared inoperable. 

Additionally, snubbers attached to sections of safety-related 
systems that have experienced unexpected potentially damaging 
transients since the last inspection period shall be evaluated for 
the possibility of concealed damage and functionally tested, if 
applicable, to confirm OPERABILITY. Snubbers which have been 
made inoperable as the result of unexpected transients, isolated 
damage, or other random events, when the provisions of 
TSR 3.7.4.5 and 3.7.4.6 have been met and any other appropriate 
corrective action implemented, shall not be counted in determining 
the next visual inspection interval. 

TSR 3.7.4.2 

Functional Test Schedule, Lot Size, and Composition: 

Once per fuel cycle, a representative sample of 10% of the total of 
each type of code snubbers in use in the plant shall be functionally 
tested either in place or in a bench test. The sample population is 
rounded up to the next whole integer. Safety-related snubbers that 
are not ASME Class 1, 2, or 3 equivalent snubbers shall not be 
included in the snubber population when selecting the initial or 
additional samples. 
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BASES 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 1 

TSR 3.7.4.2 (continued) 

Snubbers 
B 3.7.4 

As practical, the representative sample selected for functional 
testing shall include representation from the Defined Test Plan 
Group (DTPG) based on the significant features (i.e., the various 
designs, configurations, operating environments, and the range of 
size and capacity of snubbers within the types) and based on the 
ratio of the number of snubbers of each significant feature, to the 
total number of snubbers in the DTPG. The sample shall be 
generally representative as specified in ISTD-5311 (a), but may 
also be selected from snubbers concurrently scheduled for seal 
replacement or other similar activity related to service life 
monitoring. The snubbers shall be tested on a generally rotational 
basis to coincide with the service life monitoring. The 
representative sample should be weighed to include more 
snubbers from severe service areas such as near heavy 
equipment. After testing, at the time of reinstallation, the snubber 
shall meet visual examination attributes described in 
1STD-4110(a}, -4110(c), -4110(d), and -4110(e). The stroke 
setting shall be verified. 

8 3.7-15a TRM Revision+, 47,125 
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BASES 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNJT 1 

TSR 3.7.4.2 (continued) 

Functional Test Acceptance Criteria: 

The snubber functional test shall verify that: 

Snubbers 
B 3.7.4 

a. Activation (restraining action) is achieved in both tension and 
compression within the specified range of velocity or 
acceleration. 

b. Snubber bleed, or release where required, is present in both 
compression and tension within the specified range. 

c. For mechanical snubbers, the drag force is within the specified 
limits, in tension and compression. 

d. For hydraulic snubbers, if required to verify proper assembly, 
drag force is within specific limits in tension and compression. 

e. For snubbers specifically required not to displace under 
continuous load, the ability of the snubber to withstand load 
without displacement shall be verified. 

f. Testing methods may be used to measure parameters 
indirectly or parameters other than those specified if those 
results can be correlated to the specified parameters through 
established methods. 

TSR 3.7.4.3 

Functional Test Failure Analysis and Additional Test Lots: 

A failure analysis shall be performed for each failure to meet the 
functional test acceptance criteria to determine the cause of the 
failure. The result of this analysis shall be used, if applicable, in 
selecting snubbers to be tested in the subsequent lot in an effort to 
determine the OPERABILITY of other snubbers which may be 
subject to the same failure mode. Selection of snubbers for future 
testing may also be based on the failure analysis. 
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TECHNICAL 
SURVEILLANCE 
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BFN-UNIT 1 

TSR 3.7.4.3 (continued) 

Snubbers 
B 3.7.4 

For each snubber that does not meet the functional test 
acceptance criteria, an additional lot equal to 5 percent of the 
subject snubber DTPG shall be functionally tested. When 
establishing additional sample testing, failure analysis results of 
unacceptable snubbers are to be used to determine if establishing 
an FMG is appropriate. Additional lot (i.e., sample) population is 
rounded up to next whole integer. Rounding up satisfies 
lSTD-5312 requirement that additional samples shall be at least 
one-half the size of the initial sample from the DTPG. Additional 
samples selected from a DTPG follow the same composition as 
the original sample. However, additional samples from FMGs are 
random samples. Testing shall continue until no additional 
inoperable snubbers are found within subsequent lots or all 
snubbers of the original functional test type have been tested or all 
suspect snubbers identified by the failure analysis have been 
tested, as applicable. 

The discovery of loose or missing attachment fasteners will be 
evaluated to determine whether the cause may be localized or 
generic. The result of the evaluation will be used to select other 
suspect snubbers for verifying the attachment fasteners, as 
applicable. 

TSR 3.7.4.4 

(Deleted by TRM Revision 125.) 

TSR 3.7.4.5 

Functional Test Failure - Supported Component or System 
Analysis: 

For the snubber(s) found inoperable, an engineering evaluation 
shall be performed on the component or system which is restrained 
by the snubber(s) due to not meeting their functional test 
acceptance criteria. The purpose of this engineering evaluation 
shall be to determine if the component or system restrained by the 
snubber(s) was adversely affected by the inoperability of the 
snubber(s), and in order to ensure that the restrained component or 
system remains capable of meeting the designed service. 
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(continued) 

REFERENCES 

BFN-UNIT 1 

TSR3.7.4.6 

Snubbers 
B 3.7.4 

Functional Testing of Repaired .and Spare Snubbers: 

SriUbbers which fail the visual inspection or the functional test 
acceptance criteria shall be adjusted, repaired, modified, scrapped, 
or replaced. Replacement snubbers and snubbers having repairs, 
adjustments, or modifications which might affectthe functional te$t 
results shall meet the functional test acceptance criteria before 
installation in the unit. These snubbers shall have met the 
acceptance criteria subt,equent to their most recerit service, a.nd 
the functional test must have been performed within 12 months 
prior to being installed in the qnit. 

1. BFN Technical Specifications (version prior to standardized 
version) 

. B 3.7-,18 TRM Revision +, 125 
December 3, 2015 



BROWNS FERRY NUCLEAR PLANT 
TECHNICAL REQUIREMENTS MANUAL (REQUIREMENTS) 

EFFECTIVE PAGE LISTING Implementation Date: February 27, 2017 

Page No. 

Title Page 

Effective Page Listing 

ii 
1.0-1 
1.1-1 
1.1-2 
1.1-3 
1.1-4 
1.1-5 
1.1-6 
1.2-1 
1.2-2 
1.2-3 
1.3-1 
1.3-2 
1.3-3 
1.3-4 
1.3-5 
1.3-6 
1.3.:.7 
1.3-8 
1.3-9 
1.3-10 
1.3-11 
1.3-12 
1.3-13 
1.4-1 
1.4-2 
1.4-2a 
1.4-3 
1.4-4 
1.4-5 
1.4-6 
1.4-7 

BFN-UNIT 2 

Revision No. 

0 

Revision 133 

Revision 114 
Revision 102 
Revision 114 

0 
0 
0 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Revision 20 
Revision 20 
Revision 20 

0 
0 

Revision 20 
Revision 20 
Revision 20 

EPL-1 

Effective Date 

Initial 

02-15-2017 

01-08-2015 
10-24-2013 
01-08-2015 

Initial 
Initial 
Initial 

04-13-1999 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 
Initial 

03-13-2001 
03-13-2001 
03-13-2001 

Initial 
Initial 

03-13-2001 
03-13-2001 
03-13-2001 

(continued) 

TRM Revision 133 
February 15, 2017 



BROWNS FERRY NUCLEAR PLANT 
TECHNICAL REQUIREMENTS MANUAL (REQUIREMENTS) 

EFFECTIVE PAGE LISTING (continued) 

Page No. Revision No. 

3.0-1 Revision 111 
3.0-2 Revision 44 
3.0-3 Revision 111 
3.0-4 Revision 102 
3.0-5 Revision 44 
3.1-1 Revision 103 
3.3-1 Revision 12 
3.3-2 Revision 12 
3.3-3 Revision 45 
3.3-4 Revision 45 
3.3-5 Revision 111 
3.3-6 Revision 111 
3.3-7 Revision 112 
3.3-8 Revision 112 
3.3-9 Revision 14 
3.3-10 0 
3.3-11 0 
3.3-,12 Revision 112 
3.3-13 0 
3.3-14 Revision 112 
3_3:.15 0 
3.3-16 0 
3.3-17 0 
3.3-18 0 
3.3-19 0 
3.3-20 Revision 84 
3.3.;21 Revision 12 
3.3-22 8 
3.3-23 0 
3.3-24 8 
3.3".'25 0 
3.3-26 Revision 112 
3.3-27 Revision 112 
3.3-28 0 
3.3-29 0 
3.3-30 0 
3.3-31 0 

BFN-UNIT 2 EPL-2 

Effective Date 

10-10-2014 
03-22-2004 
10-10-2014 
10-24-2013 
03-22-2004 
11-1-2013 

08-17-1999 
08-17-1999 
09-10-2004 
09-10-2004 
10-13-2014 
10-13-2014 
10-23-2014 
10-23-2014 
12-15-1999 

Initial 
Initial 

10-23-2014 
Initial 

10-23-2014 
Initial 
Initial 
Initial 
Initial 
Initial 

03-08-2011 
08-17-1999 
04-13-1999 

Initial 
04-13-1999 

Initial 
10-29-2014 
10-29-2014 

Initial 
Initial 
Initial 
Initial 

( continued) 

TRM Revision 133 
February 15, 2017 



BROWNS FERRY NUCLEAR PLANT 
TECHNICAL REQUIREMENTS MANUAL (REQUIREMENTS) 

EFFECTIVE PAGE LISTING (continued) 

Page No. Revision No. 

3.3-32 0 
3.3-33 0 
3.3-34 8 
3.3-35 0 
3.3-36 0 
3.3-37 0 
3.3-38 Revision 67 
3.3-39 Revision 124 
3.3-40 Revision 124 
3.3-41 Revision 67 
3.3-42 0 
3.3-43 8 
3.3-44 Revision 67 
3.3-45 0 
3.3-46 0 
3.3-47 0 
3.3-48 0 
3.3-49 Revision 124 
3.3-50 0 
3.3-51 0 
3.3-52 Revision 124 
3.3-53 Revision 95 
3.3-54 Revision 95 
3.3-55 Revision 16 
3.3-:56 Revision 16 
3.3-57 0 
3.3-58 Revision 44 
3.3-59 Revision 40 
3.3-60 Revision 100 
3.3-61 Revision 86 
3.3-62 Revision 86 
3.4-1 Revision 21 
3.4-2 Revisions 19 and 32 
3.4-3 0 
3.4-4 Revision 21 
3.4-5 Revision 21 
3.4-6 Revision 106 

BFN-UNIT 2 EPL-3 

Effective Date 

Initial 
Initial 

04-13-1999 
Initial 
Initial 
Initial 

11-06-2007 
10-27-2015 
10-27-2015 
11-06-2007 

Initial 
04-13-1999 
11-06-2007 

Initial 
Initial 
Initial 
Initial 

10-27-2015 
Initial 
Initial 

10-27-2015 
11-08-2011 
11-08-2011 
03-31-2000 
03-31-2000 

Initial 
03-22-2004 
10-03-2003 
02-15-2011 
04-01-2011 
04-01-2011 
03-13-2001 
08-15-2002 

Initial 
03-13-2001 
03-13-2001 
07-08-2014 

(continued) 

TRM Revision 133 
February 15, 2017 



BROWNS FERRY NUCLEAR PLANT 
TECHNICAL REQUIREMENTS MANUAL (REQUIREMENTS) 

EFFECTIVE PAGE LISTING (continued) 

Page No. 

3.4-7 
3.4-8 
3.5-1 
3.5-2 
3.5-3 
3.5-4 
3.5-5 
3.5-6 
3.5-7 
3.6-1 
3.6-2 
3.6-3 
3.6-4 
3.6-5 
3.6-,-6 
3.6-7 
3.6-8 
3.6-9 
3.7-1 
3.7-2 
3.7-3 
3.7-4 
3.7-5 
3.7"'-6 
3.7-7 
3.7-7a 
3.7-7b 
3.7-7c 
3.7.:8 
3_7.:9 
3.7-9a 
3.7-10 
3.7-11 
3.7-12 
3.7-13 
3.7-14 
3.7-15 
3.7-16 

BFN-UNIT 2 

Revision No. 

Revision 29 
0 

Revision 87 
0 

Revision 70 
0 
0 

26 
26 

Revision 44 
Revision 60 

0 
Revision 86 

Revision 113 
Revision 73 

0 
8 
0 
0 
0 
0 
0 
0 
0 

Revision 72 
Revision 42 
Revision 77 
Revision 77 

Revision 125 
Revision 125 
Revision 125 
Revision 125 
Revision 125 
Revision 125 
Revision 125 
Revision 125 
Revision 125 

5 

EPL-4 

Effective Date· 

11-02-2001 
Initial 

03-31-2011 
Initial 

04-24-2009 
Initial 
Initial 

05-25-2001 
05-25-2001 
03-22-2004 
02-01-2007 

Initial 
04-01-2011 
12-11-2014 
03-22-2010 

Initial 
04-13-1999 

Initial 
Initial 
Initial 
Initial 
Initial 

· Initial 
Initial 

03-02-2010 
02-10-2004 
01-14-2011 
01-14-2011 
12-03-2015 
12-03-2015 
12-03-2015 
12-03-2015 
12-03-2015 
12-03-2015 
12-03-2015 
12-03-2015 
12-03-2015 
03-11-1999 

(continued) 

TRM Revision 133 
February 15, 2017 



BROWNS FERRY NUCLEAR PLANT 
TECHNICAL REQUIREMENTS MANUAL (REQUIREMENTS) 

EFFECTIVE PAGE LISTING (continued) . 

Page No. 

3.7-17 
3.7-18 
3.7-19 
3.7-20 
3.8-1 
3.8-2 
3.9-1 
3.9-2 
3.9-3 
3.9-4 
3.9-5 
3.9-6 
3.9-7 
3.9-8 
3.9-9 
3.9-10 
3.9-11 
4.0-1 
5.0-1 
5.0-2 
5.0-3 
5.0-4 
App. A-1 
Appendix B: TVA-COLR-
BF2C20, Revision 0, 
Pages 1-53 

BFN-UNIT 2 

Revision No. 

Revisions 19 and 32 
Revision 120 

Revisions 19 and 32 
Revisions 19 and 32 

Revision 102 
Revision 102 
Revision 39 
Revision 39 

0 
Revision 11 
Revision 52 
Revision 52 
Revision 52 
Revision 52 
Revision 52 
Revision 90 
Revision 90 
Revision 43 
Revision 33 
Revision 33 

0 
Revision 34 

0 
Revision 133 

EPL-5 

Effective Date 

08-15-2002 
01-15-2015 
08-15-2002 
08-15-2002 
10-24-2013 
10-24-2013 
08-21-2003 
08-21-2003 

Initial 
07-14-1999 
06-24-2005 
06-24-2005 
06-24-2005 
.06-24-2005 
06-24-2005 
03-30-2012 
03-30-2012 
02-13-2004 
07-03-2002 
07-03-2002 

Initial 
10-03-2002 

Initial 
02-15-2017 

TRM Revision 133 
February 15, 2017 



ACTIONS 

CONDITION REQUIRED ACTION 

Surveillance Instrumentation 
TR 3.3.5 

COMPLETION TIME 

0. As required by Required 0.1 Monitor torus Once per 12 hours 
Action A. 1 and. referenced 
in Table 3.3.5-1. 

BFN-UNIT 2 

temperature to observe 
any unexplained 
temperature increase 
which might be indicative 
of an open relief valve. 

AND 

D.2 Restore control room 30 days 
indication by either the 

AND 

Tailpipe Thermocouple 
Temperature or Acoustic 
Monitor to OPERABLE 
status for each relief 
valve. 

D.3 When inoperable for 24 hours 
more than 30 days, enter 
the condition into the 
Corrective Action 
Program. 

(continued) 
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ACTIONS 

CONDITION 

E. As required by Required 
Action A. 1 and referenced 
in Table 3.3.5-1. 

BFN-UNIT 2 

Surveillance Instrumentation 
TR 3.3.5 

REQUIRED ACTION 

------~----~-----NO"T'E~---~~-------
Required Actions E.1.1 and 
E.1.2 are not applicable when in 
MODES 4 and 5. 

COMPLETION TIME 

E.1.1 Restore required control 72 hours 
room indication channel 
to OPERABLE status. 

OR 

E.1.2 Initiate the preplanned 
alternate method of 
monitoring the 
parameter. 

E.2 When inoperable for 
more than seven days, 
enter the condition into 
the Corrective Action 
Program. 

3.3-40 

72 hours 

24 hours 

(continued) 
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Meteorological Monitoring Instrumentation 
TR 3.3.7 

TR 3.3 INSTRUMENTATION 

TR 3.3.7 Meteorological Monitoring Instrumentation 

LCD 3.3.7 The !Tieteorological monitoring instrumentation listed in Table 3.3.7-1 
shall be OPERABLE. 

APPLICABILITY: At all times 

ACTIONS 

CONDITION 

A. The number of 
OPERABLE 
meteorological monitoring 
channels less than 
required by Table 3.3.7-1. 

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

BFN-UNIT 2 

REQUIRED ACTION 

A.1 Restore inoperable 
channel(s) to 
OPERABLE status. 

B.1 Enter the condition into 
the Corrective Action 
Program. 

3.3-49 

COMPLETION TIME 

?days 

24 hours 

TRM Revision 0, ~. 124 
October 27, 2015 



TR 3.3 INSTRUMENTATION 

Seismic Monitoring Instrumentation 
TR 3.3.8 

TR 3.3.8 Seismic Monitoring Instrumentation 

LCO 3.3.8 The seismic monitoring instruments listed in Table 3.3.8-1 shall be 
OPERABLE. 

APPLICABILITY: At all times 

ACTIONS 

CONDITION 

A. One or more seismic 
monitoring instruments in 
Panel 1-PNLA-9-44 or 
foundation instrument 
BFN-O-ACGR-052-0001 
on the Unit 1 Reactor 
Building Base Slab 
inoperable. 

B. One or more seismic 
monitoring instruments 
BFN-0-ACGR-052-0002 
or BFN-0-ACGR-052-
0003 inoperable. 

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

BFN-UNIT 2 

A.1 

8.1 

C.1 

REQUIRED ACTION COMPLETION TIME 

Restore inoperable 30 days 
instrument(s) to an 
OPERABLE status. 

Restore inoperable 60 days 
instrument(s) to an 
OPERABLE status. 

Enter the condition into 24 hours 
the Corrective Action 
Program. 

3.3-52 TRM Revision G, ~. ~. 124 
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Snubbers 
TR 3.7.4 

----------------------------------~--------~--~-~-l\l()TES-------~-~----~------------~-~-~-~--- ---------

1. As used in this Technical Requirement, "code snubber" shall mean snubbers that are 
identified by BFI\I ASME Code 1ST Program as ASME Class 1, 2, and 3 equivalent 
snubbers. It shall also mean those BFN safety-related snubbers that are not identified 
as ASME Class 1, 2, and 3 equivalent, but are treated as such. 

2. Each code snubber. identified by those snubbers listed in plant procedures, shall bE! 
demonstrated ()PERABLE by performance of the following inservice examination and 
test program requirements, which is derived from ASME ()M Code Subsection ISTD. 

3. As used in this Technical Requirement, "type of snubber'' shall mean snubbers of the 
same design and manufacturer, irrespective of capacity. 

4. As used in this Technical Requirement, "population or category" shall mean the total 
number of snubbers being visually inspected as a lot 

TECHNICAL SURVEILLANCE REQUIREMENTS 

TSR 3.7.4.1 

BFN-UNIT2 

SURVEILLANCE 

--~---- --------------N()TE~--~-----------------------
At BFN, code snubbers are visually examined 
as one population or category, regardless of 
accessibility, in accordance with the schedule 
and interval determined by Table 3.7.4-1, 
which is Table ISTD-4252-1. The first 
inspection interval determined using 
Table 3. 7.4-1 criteria shall be based on the 
previous inspection interval established by the 
requirements in effect before Revision 005 of 
these Technical Requirements were issued. 

Perform visual examination of required 
snubber(s) based on the acceptance criteria of 
plant visual examination procedures and the 
frequency based on Table 3.7.4-1, which are 
both based on ASME OM Code, Subsection 
!STD. Visual examination shall confirm: 

a. No visible indications of damage, leakage, 
corrosion, degradation or other external 
characteristics that may indicate impaired 
()PERABIUTY, in to in, inclusive. 

FREQUENCY 

In accordance 
with Table 
3.7.4.1. 

(continued) 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS 

TSR 3.7.4.1 
(continued) 

BFN-UNIT 2 

SURVEILLANCE 

b. Fasteners for the attachment of the 
snubber are functional. 

c. No indication of binding, misalignment, or 
deformation of the snubber. 

d. Hydraulic snubber fluid is at the 
recommended level and that vented 
reservoir is oriented such that fluid can 
gravitate to snubber body. 

e. The absence of weld arc strikes, paint, 
weld slag, adhesive, or other deposits on 
piston rod or support cylinder that could 
result in unacceptable snubber 
performance. 

f. Snubber spherical bearing is fully 
engaged in attachment lug. 

g. Snubber position setting is adequate 

Snubbers which appear inoperable as a result 
of visual inspection shall be classified 
unacceptable. Snubbers confirmed as 
unacceptable snubbers are adjusted, 
repaired, modified, or replaced, and counted 
in determination of the subsequent 
examination interval in accordance with Table 
3. 7.4-1, regardless if the affected snubber is 
functionally tested in the as-found condition 
and determined OPERABLE per the criteria of 
TSR 3.7.4.2. 

A review and evaluation shall be performed 
and documented to justify continued 
operation with an unacceptable snubber. If 
continued operation cannot be justified, the 
system or train shall be declared inoperable. 

FREQUENCY 

(continued) 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS 

TSR 3.7.4.1 
(continued) 

BFN-UNIT 2 

SURVEILLANCE 

Additionally, snubbers attached to sections 
of safety related systems that have 
experienced unexpected potentially 
damaging transients since the last inspection 
period shall be evaluated for the possibility of 
concealed damage and functionally tested, if 
applicable, to .confirm OPERABILITY. 
Snubbers which have been made inoperable 
as the result of unexpected transients, 
isolated damage, or other random events, 
when the provisions of TSR 3.7.4.5. and TSR 
3.7.4.6 have been met and any other 
appropriate corrective action implemented, 
shall not be counted in determining the next 
visual inspection interval. 

FREQUENCY 

(continued) 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS 

TSR 3.7.4.2 

BFN-UNIT 2 

SURVEILLANCE 

Perform an in-place or bench functional test 
of a representative sample of 10% of the total 
of each type of code snubber(s). Sample 
population is rounded up to next whole 
integer. Safety-related snubbers that are not 
ASME Class 1, 2, or 3 equivalent snubbers 
shall not be included iii the snubber 
population when selecting the initial or 
additional samples. 

a. As practical, the representative sample 
selected for functional testing shall 
include representation from the Defined 
Test Plan Group (DTPG) based on the 
significant features (i.e., the various 
designs, configurations, operating 
environments, and the range of size and 
capacity of snubbers within the types) 
and based on the ratio of the number of 
snubbers of each significant feature, to 
the total number of snubbers in the 
DTPG. 

b. The sample shaH be generally 
representative as specified in ISTD-5311 
{a), but may also be selected from 
snubbers concurrently scheduled for seal 
replacement or other similar activity 
related to service life monitoring. The 
snubbers shall be tested on a generally 
rotational basis to coincide with the 
service life monitoring. 

c. The representative sample should be 
weighed to include more snubbers from 
severe service areas such as near heavy . 
equipment. 

d. After testing, at the time of reinstallation, 
the snubber shall meet visual 
examination attributes as described in 
ISTD-411 O(a), -4110(c), -411 O(d), and 
-411 O(e). The stroke setting shall be 
verified. 

FREQUENCY 

In accordance 
with lnservice 
Testing Program 

3.7-10 

(continued) 
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Snubbers 
TR~.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS 

TSR 3.7.4.2 
(continued) 

BFN~UNIT 2 · 

SURVEILLANCE 

Functional Test Acceptance Criteria: 

The snubber function~! test sh~U verify that: 

a. Activation (restraining action) is achieved 
in both tension and compreS$iOn within 
the specified range of velocity or 
acceleration. 

b. Snubber bleed or release, where 
required, is present. in both compression 
and tension within the specifie.d range. 

c. For mec:hanical snubbers, the drag force 
is within the specified limits, in tension 
and compression. 

d. For hydrauiic sriubbers, if required to 
verify proper assembly, drag force is 
within specific limits in tension and 
compression. 

e. For snubbers specifically required not to 
displace under continuous load, the · 
ability. of the snubber to withstand load 
without displacemen.t shall bE;t verified. 

f. Testing methods may be used to 
measure parameters indirectly or 
parameters other than those specified if 
those results can be correlated to the 
specified parameters through established 
methods. 

FREQUENCY 

(continued) 
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Snubbers 
T_R 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS continued 

BFN-UNIT 2 

A failure analysis shall be made of each failure 
to meet the functional test a9ceptance criteria 
of TSR 3. 7.4.2 to determine the cause .of the 
failure. The result of this analysis shall be 
used, if applicable, in selecting snubbers tr;> be 
tested in the subsequent lot in an effort to 
determine the· OPERABILITY .of other 
snubbers which. may be subject to the same 
failure mode. Selection of snubbers for future 
testing may also be based ori the failure 
analysi~. 

For each failed snubber, perform in~place or 
bench functional tes.t cm an additional lot equal 
to 5% of the sµbject snubber OTPG.. When 
establishing additional sample testing, failure 
analysis results of unacceptable snLJbbers are 
to be used to cletermine if establishing a FMG 
is appropriate. Additional lot (i.e., sample) 
population is rounded up to next Whole· integer. 
Rounding up satisfies ISTD-5312 requirements 
that additional samples shall be. at least one­
half the size of the initial sample from that 
DTPG. Additional samples selected from 
DTPGs follow the composition of the original 
sample. However, additional samples selected 
from FMGs are random samples, Testing shall 
co11tinue until no additional in.operable · 
snubbers are found within subsequent lots or 
all snubbers of the original test type are tested 
or all suspect snubb.ets identified by the failure 

-analysis have been tested .. as applicable. The 
functional test criteria shall be as specified in 
TSR 3.7.4:2. 

Prior to functional testing the discovery of 
1.oose or missing attachment fasteners will be 
evaluated to det~rm.ine whether the cause may 
be localized or generic. The result of the 
evaluation will be used to select other suspect 
snubbers for verifying the attachment 
fasteners, as applicable. 

FRl:QUENCY 

Once for each 
discovery of 
snubber failure 
to meet 
funqtional test 
acceptance 
criteria 

Once for each 
discovery of 
loose or 
missing 
attachment 
fasteners 

3.7-12 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS (continued) 

TSR 3.7.4.4 

TSR 3.7.4.5 

TSR 3.7.4.6 

BFN-UNIT2 

SURVEILLANCE 

(Deleted by TRM Revision 125.) 

Perform an engineering evaluation on the 
component or system which is restrained by 
the snubber(s) found inoperable due to not 
meeting their functional test acceptance 
criteria as specified in TSR 3.7.4.2. 

Verify replacement snubbers and snubbers 
having repairs, adjustment, or modifications 
which might affect the functional test results 
meet the test criteria of TSR 3.7.4.2. 

a. These snubbers shall have met the 
acceptance criteria subsequent to their 
most recent service; and 

b. The functional test must have been 
performed within the 12 months prior to 
being installed in the unit. 

FREQUENCY 

Once for each 
discovery of an 
inoperable 
snubber 

Once prior to 
installation in the 
unit for each 
replaced, 
repaired, 
adjusted, or 
modified 
snubber where 
functional test 
results might be 
affected 
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Population 

Table 3.7.4-1 
Visual Examination Table 
(Ref Table ISTD-4252-1) 

Snubbers 
TR 3.7.4 

NUMBER OF UNACCEPTABLE SNUBBER$ 

Column A Column B Column C 
or Category Extend Interval Repeat Interval Reduce Interval to 

(Note 1) {Notes 2 and 3) (Notes 2, 4 and 5) 2/3 
(Notes 2, 5 and 6) 

1 0 0 1 

80 0 0 2 

100 0 1 4 

150 d 3 8 

200 2 5 13 

300 5 12 25 

400 8 18 36 

500 12 24 48 

750 20 40 78 

1000 or more 29 56 109 

Note 1: 

Note 2: 

BFN-UNIT 2 

Interpolation between population or category sizes and the number of 
unacceptable snubbers is permissible .. The next lower integer shall be,used 
when interpolation results in a fraction. 

Th_e basic interval shall be the normal fuel cycle up to 24 months. The 
examination interval may be as great as twice, the same, or as small as 
fract'ions of the previous interval as required by the following Notes. The 
examination interval may vary+/ - 25% of the current interval. 

3.7-14 TRM Revision a., 125 
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Note 3: 

Note 4: 

Note 5: 

Note 6: 

Table 3.7.4-1 
Visual Examination Table 
(Ref Table ISTD-4252-1) 

(continued) 

Snubbers 
TR 3.7.4 

If the number of unacceptable snubbers is equal to or less than the number 
in Column A, the next inspection interval may be twice-the previous interval 
but not greater than 48 months. In that case, the next visual examination 
according to the previous interval may be skipped. 

If the number of unacceptable snubbers is equal to or less than the number 
in Column B but greater than the number in Column A. the next inspection 
interval shall be the same as the previous interval. 

If the number of unacceptable snubbers is less than the number in Column 
C, but greater than the number is Column 8, the next interval shall be 
reduced to two-thirds of the previous examination interval or, in accordance 
with the interpolation between Columns Band C, in proportion to the exact 
number of unacceptable snubbers. 

If the number of unacceptable snubbers is equal to or greater than the 
number in Column C, the next inspection interval shall be two-thirds of the 
previous interval. 

The provisions of TSR 3.0.1, 3.0.2, and 3.0.3 are applicable for all inspection intervals up 
to and including 48 months. 
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APLHGR 
APRM 
AREVA NP 

BOC 
BSP 
BWR 

CAVEX 
CD 
CMSS 
COLR 
CPR 
CRWE 
CSDM 

DIVOM 

EOC 
EOCLB 
EOOS 

FFTR 
FFWTR 
FHOOS 
ft 

GNF. 
GWd 

HTSP 

ICA 
ICF 
IS 

kW 

LCO 
LFWH 
LHGRFAC 
LPRM 
LRNB 

MAPFAC 

' 
Nomenclature 

Average Planar LHGR 
Average Power Range Monitor 
Vendor (Framatome, Siemens) 

Beginning of Cycle 
Backup Stability Protection 
Boiling Water Reactor · 

Core Average Exposure 
Coast Down 
Core Monitoring System Software 
Core Operating Limits Report 
Critical Power Ratio . 
Control Rod Withdrawal Error 
Cold SDM 

Delta1 CPR over Initial CPR vs. Oscillation Magnitude 

End of Cycle 
End-of-Cycle Licensing Basis 
Equipment OOS 

Final Feedwater Temperature Reduction· 
Final FeedwaterTemperature Reduction 
Feedwater Heaters OOS 
Foot: english unit of measure for length 

Vendor (General Electric, Global Nuclear Fuels) 
Giga Watt Day · 

High TSP 

lnt~rim Corrective Action 
Increased Core Flow (beyond rated) 
In-Service 

kil.o watt: SI unit of measure for power. 

License Condition of Operation 
Loss of Feedwater Heating 
LHGR Multiplier (Power or Flow dependent) 
Low Power Range Monitor 
Generator Load Reject, No Bypass 

MAPLHGR multiplier (Power or Flow dependent) 
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MCPR 
MSRV 
MSRVOOS 
MTU 
MWd/MTU 

NEOC C 

NRC 
NSS 
NTSP 

OLMCPR 
oos 
OPRM 
oss 

Minimum CPR 
Moisture Separator Reheater Valve 
MSRVOOS 
Metric Ton Uranium · ) 
Mega Watt Day per Metric Ton Uranium 

Near EOC 
United States Nuclear Regulatory Commission 
Nominal Scram Speed 
Nominal TSP 

MCPR Operating Limit 
Out-Of-Service 
Oscillation Power Range Monitor 
Optimum Scram Speed 

Period Based Detection Algorithm 
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PBDA 
Pbypass 
PLU 
PLUOOS 
PRNM 

Power, below which TSV Position and TCV Fast Closure Scrams are Bypassed 
Power Load Unbalance 

RBM 
RCPOOS 
RPS 
RPT 
RPTOOS 

SOM 
SLMCPR 
SLO 

TBV 
TBVIS 
TBVOOS 
TIP 
TIPOOS 
TLO 
TSP 
TSSS 
TVA 

PLU OOS 
Power Range Neutron Monitor 

Rod Block Monitor 
Recirculation Pump OOS (SLO) 
Reactor Protection System 
Recirculation Pump Trip 
RPTOOS 

Shutdown Margin 
MCPR Safety Limit 
Single Loop Operation · 

Turbine Bypass Valve . 
TBVIS 
Turbine Bypass Valves OOS 
Transversing In-core Probe 
TIP oos I 

Two Loop Operation 
Trip Setpoint 
Technical Specification Scram Speed 
Tennessee Valley Authority 
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1 Introduction 

Reactor Engineering and Fuels - BWRFE 
1101 Market Street, Chattanooga TN 37402 , Date: July 13, 2015 

In anticipation of cycle startup, it is necessary to describe the expected limits of operation. 

1.1 Purpose. 

The primary purpose of this document is to satisfy requirements identified by unit technical 
specification section 5.6.5. Tt)is document mc;1y be provided, upon final approval, to the NRC. 

1.1.1 Revision 3 
The pucpose of this revision is a consequence of the Reference 1 reload safety 
analyses revision. The Reference 1' revision is in response to condition report (CR) 
1014412. 

1.2 Scope 

This document will discuss the following areas: 

~ Average Planar Linear Heat Generation Rate (APLHGR) Limit 
(Technical Specifications 3.2.1 and 3.7.5) 
Applicability: Mode 1, ~ 25% RTP (Technical Specifications definition of RTP) 

~ Li~ear Heat Generation Rate (LHGR) Limit 
(Technical Specification 3.2.3, 3.3.4.1, and 3. 7.5) 
Applicability: .Mode 1, ~ 25% RTP (Technical Specifications definition of RTP) 

~ Minimum Critical Power Ratio Operating Limit (OLMCPR) 
(Technical Specifications 3.2.2, 3.3.4.1, 3.7.5 and Table 3.3.2.1-1) 
Applicability: Mode 1, ~ 25% RTP (Technical Specifications definition of RTP) 

~ Oscillation Power Range Monitor (OPRM)' Setpoint 
(Technical Specification Table 3.3.1.1) 
Applicability: Mode 1, ~ (as specified in Technical Specifications Table 3.3.1.1-1) 

· ~ Average Power Range Monitor (APRM) Flow Biased Rod Block Trip Setting 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 
Applicability: Mode 1, ·~ (as specified in Technical Requirements Manuals Table 3.3.4-1) 

~ Rod Block Monitor (RBM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1) 
Applicability: Mode 1, ~ % RTP as specified in Table 3.3.2.1-1 (TS definition of RTP) 

~ Shutdown Margin (SOM) Limit 
(Technical Specification 3.1.1) 
Applicability: All Modes 

BIO'M1S Feriy Untt 2 Cyde 19 , Page 1 
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1.3 Fuel Loading 
The core will contain previously exposed AREVA NP, Inc., ATRIUM-10 fuel, along with fresh 
ATRIUM-10XM and ATRIUM-11 fuel. Nuclear fuel types used in the core loading are shown in 
Table 1. ~. The core shuffle and final loading were explicitly evaluated for BOC cold shutdown 
margin performance as documented per Reference 5. 

Table 1.1 Nuclear Fuel Types· 

Nuclear 
Original Number of Fuel Type Fuel Names 

Fuel Description Cvcle Assemblies (NFT) (Range) 

ATRIUM-10 A10-3799B-14GV80-F8D 17 73 10 FBD001-FBD136 

ATRIUM-10 A10-4004B-15GV80-F8D 17 115 11 FBD137-FBD272 

ATRIUM-10 A10-4165B-15GV75-FBE 18 176 12 FBE001-FBE176 

ATRIUM-10 A10-4107B-13GV75-FBE . 18 68 13 
' 

FBE177-FBE244 

ATRIUM-10 A10-4176B-10GV75-FBE 18 72 14 FBE245-FBE316 

ATRIUM 10XM XMLC-3904B-15GV80-FBF 19 172 15 FBF401-FBF572 

ATRIUM 10XM XMLC-4035B-13GV80-FBF 19 80 16 FBF573-FBF652 
I 
I 

ATRIUM 11 A11-3693B-13GV80-FBF 19 8 17 FBF653-FBF660 

1.4 Acceptability 
Limits discussed in this document were generated based on NRC approved methodologies per 
References 6 through ·25_ 

/ 

• The table identifies the expected fuel type breakdown in anticipation of final core loading. The final composition of the core depends upon 
uncertainties during the outage such as discovering a failed fuel bundle, or other bundle damage. Minor core loading changes, due to 
unforeseen events, will conform to the safety and monitoring requirements identified in this document. 
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2 APLHGR Limits 
(Technical Specifications 3.2.1 & 3.7.5) 

The APLHGR limit is determined by adjusting the rated power APLHGR limit for off~rated power, 
off-rated flow, and SLO conditions. The most limiting of these is then used as follows: 

APLHGR limit= MIN ( APLHGRp , APLHGRF, APLHGRsLo) 

where: 

APLHGRp off-rated power APLHGR limit 

APLHGRF off-rated flow APLHGR limit 

APLHGRsLo SLO APLHGRlimit 

2.1 Rated Pqwer and Flow Limit: APLHGRRArEo 

[APLHGRRATED * MAPFACp] 

[APLHG8.RATED * MAPFACF] 
[APLHGRRATED * SLO Multiplier] 

The rated conditions APLHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in 
Figure 2.1. The rated conditions APLHGR for ATRIUM-1 OXM are shown in Figure 2.2. The 
rated conditions APLHGR for ATR.IUM-11 are shown in Figure 2.3. 

2.2 Off-Rated Power Depen~ent Limit: APLHGRp 

Reference 1 does not specify a power dependent APLHGR. Therefore, MAPFACp is set to a 
value of 1.0. 

2. 2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not plac~d into 

service until after the unit has reached a significant operating power level. No additional power 
dependent limitation is required. 

2.3 Off-Rated Flow Dependent Limit: APLHGRF 
' 

Reference 1 does not specify a flow dependent APLHGR. Therefore, MAPFACF is. set to a 
value of 1.0. 

2.4 Single Loop Operation Limit: APLHGRsw 

The single loop operation multiplier for ATRIUM-10, ATRIUM-10XM, and ATRIUM-11 fuel is_ 
. , . I 

0.85, per Reference 1. 
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Figure 2.1 APLHGRRATED for ATRIUM-10 Fuel 
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Figure 2.2 APLHGRRATEofor ATRIUM-10XM Fuel 
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2.5 Equipment Out-Of-Service Corrections 
The limits shown in Figure 2.1, Figure 2.2, and Figure 2.3 are applicable for ope;ration with all 
equipment In-Service as well as the following Equipment Out-Of-Service (EOOS) options; 
including combinations ofthe options. 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 
FHOOS (or FFWTR) 

RCPOOS 

• All equipment service conditions assume 1 SRVOOS. 

BrOINllS Ferry Unit 2 Cyde 19 
Core Operating Limits Report, (105% OLTP) 

All equipment In-Service· 
EOG-Recirculation Pump Trip Out-Of-;-Service 
Turbine Bypass Valve(s) Out-Of-Service 

Power Load Unbalance Out-Of-Service 
Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature Reduction 
One Recirculation Pump Out-Of-Service 

' j 
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The LHGR limit is determined by adjusting the rated power LHGR limit for off-rated power and 

off-rated flow conditions. The most limiting of these is then used as follows: 

where: 

LHGR limit= MIN ( LHGRp, LHGRF) 

LHGRp 

LHGRF 
off-rated power LHGR limit 
off-rated flow LHGR limit 

3.1 Rated Power and Flow Limit: LHGRRATED 

[LHGRRATED * LHGRFACp] 

[LHGRRATED * LHGRFACF] 

The rated conditions LHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in Figure 
3.1. The rated conditions LHGR for ATRIUM-10XM fuel is shown in Figure 3.2. The rated 
conditions LHGR for ATRIUM-11 fuel is shown in Figure 3.3. The LHGR limit is consistent with 
References 2 and 3. 

3.2 Off-Rated Power Dependent Limit: LHGRp 

LHGR limits are adjusted for off-rated power conditions using the LHGRFACp multiplier 
provided in Reference 1. The multiplier is split into two sub cases: turbine bypass valves in and 

out-of-service. The base case multipliers are shown in Figure 3.4 through Figure 3.6. 

3.2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional limits are 
shown in Figure 3.10 through Figure 3.15, based on temperature conditions identified in Table 
3.1. 

I 

Table 3.1 Startup Feedwater Temperature Basis 

Power 

(%Rated) 

25 

30 

40 

50 

BrOVvnS Feny Unit 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 

Temperature 

Range 1 Range 2 

(°F) (°F) 

160.0 155.0 

165.0 160.0 

175.0 170.0 

185.0 180.0 
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3.3 Off-Rated Flow Dependent Limit: LHGRF 

LHGR limits are adjusted for off-rated flow conditions using the LHGRFACF multiplier provided / 
in Reference 1. Multipliers are shown in Figure 3.7 through Figure 3.9. 

3.4 Equipment Out-Of-Service Corrections 

The limits shown in Figure 3.1 through Figure 3.3 are applicable for operation with all equipment 
In-Service as well as the following Equipment Out-Of-Service (EOOS) options; including 
combinations of the options.· · 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 

FHOOS (or FFWTR) 

RCPOOS 

All· equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-S~rvice 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbal1:1nce Out-Of-Service 

Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature Reduction 
One Recirculation Pump Out-Of-Service 

Off-rated power corrections shown in Figure 3.4 through Figure 3.6 are dependent on operatiol') 
of the Turbine Bypass Valve system. For this reason, separate limits are to be applied for 
TBVIS or TBVOOS operation. The limits have no dependency on RPTOOS, PLUOOS, 
FHOOS/FFWTR, or SLO. 

I 

Off-rated flow corrections shown in Figure 3.7 through Figure 3.9 are bounding for all EOOS 
conditions. 

Off-rated power corrections shown in Figure 3.1 O through Figure 3.15 are also dependent on 
operation of the Turbine Bypass Valve system. In this case, limits support FHOOS operation 

· during startup. These limits have no dependency on RPTOOS, PLUOOS, or SLO. , 

• All equipment service conditions assume 1 SRVOOS. 

Brovvns Ferry Unit 2 Cyde 19 
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Figure 3.1 LHGRRATED for ATRIUM-10 Fuel 

Browns Ferry Unit 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 

EDMS: L32 150716 803 

Date: July 13, 2015 

80 

Page 10 
1VA-COLR-BF2C19, Revision 3 (RnaQ 



(I!! NPG 

g 
! -a:: 
(!) 
::c 

15 

12 

9 

.J 6 

3 

0 
0 

Reactor Engineering and Fuels - BWRFE 
1101 Market Street, Chattanooga TN 37402 

20 40 60 

Pellet Exposure (GWd/MTU) 

Pellet LHGR 
Exposure Limit 
(GWd/MTU) (kW/ft) 

0.0 14.1 

18.9 14.1 

74.4 7.4 

EDMS: L32 150716 803 

Date: July 13, 2015 

80 

Figure 3.2 LHGRRArEo for ATRIUM-10XM Fuel 
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Figure 3.5 Base Operation LHGRFACp for ATRIUM-10XM Fuel 

(Independent of other EOOS conditions) 
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100 110 

Browns Ferry Unit 2 Cyde 19 Page 15 
TVA-COLR-BF2C19, Revision 3 (Fina~ Core Operating Limits Report, (105% OL TP) 



u. 
0 
<C 
~ 
(.!) 
:::c: 
...J 

(l!] NPG 

1.10 

Reactor Engineering and Fuels - BWRFE 
1101 Market Street, Chattanooga TN 37402 

1.05 ·--···--·········· 

0.90 

0.85 

0.80 

0.60 
25 35 45 55 65 75 85 

Core Flow (% Rated) 

Core 
Flow LHGRFACF 

%Rated 
0.0 0.92-

30.0 0.92 

46.4 1.00 

107.0 1.00 

Figure 3.7 LHGRFACF for ATRIUM-10 Fuel 
(Values bound all EOOS conditions) 

EDMS: L32 150716 803 

Date: Joly 13, 2015 

95 105 

(107.0% maximum core flow line is used to supporl 105% rated flow operation, /CF) 

BTU1M1S Ferry Unit 2 Cyde 19 . 
Core Operating Limits Report, (105% OL TP) 

Page 16 
1VA-COLR-BF2C19, Revision 3 (RnaQ 



llmNPG 

1.10 

1.05 

1.00 

0.95 

0.90 

0.85 

0.80 

0.75 

0.70 

0.65 

0.60 
25 35 45 

Reactor Engineering and Fuels - BWRFE 
1101 Market Street, Chattanooga TN 37402 

55 65 75 85 

Core Flow (% Rated) 

Core 
Flow LHGRFACF 

%Rated 
0.0 0.66 

30.0 0.66 

73.9 1 

107.0 1 

EDMS: L32 150716 803 

Date: July 13, 2015 

95 105 

Figure 3.8 LHGRFACF for ATRIUM-10XM Fuel 
(Values bound all EOOS conditions) 

( 107. 0% maximum core flow line is used to support 105% rated flow operation, /CF) 

Br= Ferry Unit 2 Cycle 19 
Core Operating,Limi1s Report, (105% OL TP) 

Page 17 
1VA-COLR-BF2C19, Revision 3 (RnaQ 



-' 

[l!!NPG 
\ 

1.10 

1.05 

1.00 

0.95 

0.90 
11. 

0 
ct 
LL 0.85 0:: 
C) 
:J: 
...J 

0.80 

0.75 

0.70 

0.65 

. 0.60 
25 35 45 

Reactor Engineering and Fuels - BWRFE 
1101 Market Street, Chattanooga TN 37402 

55 65 75 85 

Core Flow (% Rated) 

Core 
Flow LHGRFACF 

%Rated 
0.0 0.67 

30.0 0.67 

72.7 1 

107.0 1 

Figure 3.9 LHGRFACF for ATRIUM-11 Fuel. 
(Values bound all EOOS conditions) 

EDMS: L32 150716 803 

Date: July 13, 2015 

95 105 

(107.0% maximum core flow line is used to support 105% rated flow operation, /CF) 

Browns Ferry Unit 2 Cyde 19 
Core Operating Limils Report, (105% OL TP) 

Page 18 
1VA-COLR-BF2C19, Revision 3 (Rna~ 



II. 
0 
c:( 
LL 
0:: 
C) 
::c 
...J 

\ ,, 
EDMS: L32150716 803 

[ml NPG 
Reactor Engineering and fuels - BWRFE. 

1101 Market Street, Chattanooga TN 37402 
Date: July 13, 2015 

1.10 

1.00. 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 
20 30 40 50 60 70 80 90 

Core Power(% Rated) 

Turbine Bypass In-Service 
Core 

Power 
(%Rated) 

100.0 
75.0 
30.0 

LHGRFACp 

1.00 
0.73 
0.46 

Core Flow > 50% Rated 

30.0 I C2:45 
25.0 _ /0.41 

Core Flow S 50% Rated 

30.0 I 0.46 
25.0 . 0.43 

Turbine Bypass Out-of-Service 
Core 

Power 
(%Rated) 

100.0 
75.0 
30.0 

LHGRFACp 

0.95 
0.73 
0.46 

Core Flow > 50% Rated 

30.0 I 0.40 
25.0 . 0.36 

Core Flow S 50% Rated 

30.0 I 0.43 
25.0 . 0.38 

100 

Figure 3.10 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Rang~ 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Figure 3.11 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Figure 3.12 Startup Operation LHGRFACp for ATRIUM-10XM 
Fuel: Table 3.1 Temperature Range 1 

(no Feedwater hea_ting during startup) 
(Limits valid at and below 50% power) 
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Figure 3.13 Startup Operation LHGRFACp for ATRIUM-10XM 
Fuel: Table 3.1 Temperature Range 2 

' (no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Figure 3.14 Startup Operation LHGRFACp for ATRIUM-11 Fuel: 
Tab_le 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Figure 3. 15 Startup Operation LHGRFACp for ATRIUM-11 Fuel: 
Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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OLMCPR is calculated to be the most limiting of the flow or power dependent values 

where: 

1 OLMCPR limit = MAX ( MCPRF , MCPRp ) , 

MCPRF 
MCPRp 

core flow-dependent MCPR limit 
power-dependent MCPR limit 

4.1 Flow Dependent MCPR Limit: MCPRF 

MCPRF limits are dependent upon core flow (% of Hated), and the max core flow limit, (Rated or 
I . . 

Increased Core Flow, ICF). MCPRF limits are shown in Figure 4.1, per Reference 1. Limits are 
I 

valid for all EOOS combinations. No adjustment is required for SLO conditions. 
I 

4:12 
I 

Power Dependent MCPR Limit: MCPRp 

M\CPRp limits are. dependent upon: 

1 

• Co're Power Level (% of Rated) 
• Technical Specification Scram Speed (TSSS), Nominal Scram Speed (NSS), or 

:; . 
, . 
I 

:) . 
Optimum Scram Speed (OSS) 
Cycle Operating Exposure (NEOC, EOC, and CD - as defined in this section) 
Equipment Out-Of-Service Options 
Two or Single recirculation Loop Operation (TLO vs. SLO) 

I . • 

Tpe MCPRp limits are provided in Table 4.2 through Table 4.4, where each table contains the 
-lirpits for all fuel types and EOOS options (for a specified s~ram speed and exposure range). 
Tpe CMSS determines MCPRp limits, from these tables, based on linear interpolation between 
tHe specified powers. 

' 
,I 

4:12. 1 Startup without Feedwater Heaters 
There is a range of ope.ration during startup when the feedwater heaters are not placed into 
s~rvice until after the unit has reached a significant operating power level. Additional power 
dkpendent limits are shown in Table 4.5 through Table 4.8 based on temperature condition·s 

I . 
identified in Table 3.1. 

Browns Feny Unit 2 Cyde 19 . . 
Core Operating Limits Report, (105% OL TP) 
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4.2.2 Scram Speed Dependent Limits (TSss·vs. NSS vs. OSS) 

EDMS: L32 150716 803 

Date: July 13, 2015 

MCPRp limits are provided for three different sets of assumed scram speeds·. The Technical 
Specification Scram Speed (TSSS) MCPRp·Jimits are applicable at all times, as long as the 
scram time surveillance demonstrates the times in Technical ,Specification Tabl.e 3.1.4-1 are 
met. Both Nominal Scram Speeds (NSS) and/or Optimum Scram Speeds (OSS) may be used, 
as long as the scram time surveillance demonstrates Table 4.1 times are applicable. ·t 

\ 

Table 4.1 Nominal Scram Time Basis 

Notch Nominal Optimum 
Position Scram Timing Scram Timing 

(index) (seconds) (seconds) 

46 0.420 0.380 

36 0.980 . 0.875 

26 1.600 1.465 

6 2.900 2.900 

In demonstrating compliance with the NSS and/or OSS scram time basis, surveillance 
requirements from Technical Specification 3.1.4 apply; accepting the definition of SLOW rods 
should conform to scram speeds shown in Table 4.1. If conformance is not demonstrated, 
TSSS based MCPRp limits are applied. 

On initial cycle startup, TSSS limits are used until the successful completion of scram timing 
confirms NSS and/or OSS based limits are applicable.· 

4.2.3 Exposure Dependent Limits 

Exposures are tracked on a Gore Average Exposure basis (CAVEX, not Cycle Exposure). 
Higher exposure MCPRp limits are always more limiting a~d may be used for any Core Average 
Exposure up to the ending exposure. Per Reference 1, MCPRp limits are provided for.the 
following exposure ranges: 

BOC to NEOC 
BOC;to EOCLB 

BOC to End of Coast 

NEOC corresponds to 
EOCLB corresponds to 
End of Coast· 

NEOC refers to a Near EOC exposure point. 

• Reference 1 analysis results are based on information identified in Reference 4. 

30,910.3 MWd / MTU 
33,210.3 MWd / MTU 
34,624.4 MWd / MTU 

t Drop out times consistent with method used to perform actual timing measurements (i.e., including pickup/dropout effects) .. 

BrCl'M'lS Feny Unit 2 Cyde 19 
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The EOCLB exposure point is not the true End-Of-Cycle exposure. Instead it corresponds to a 
licensing exposure window exceeding' expected end-of-full-power-life. 

The End of Coast exposure point represents a licensing exposure point exceeding the expected 
end-of-cycle exposure including cycle extension options. 

4.2.4 Equipment Out-Of-Service (EOOS) Options 

EOOS options· covered by MCPRp limits are given by the following:· 

In-Service 
RPTOOS 
TBVOOS 
RPTOOS+ TBVOOS 

', PLUOOS 

PLUOOS+RPTOOS 
PLUOOS+ TBVOOS 
PLUOOS+TBVOOS+RPTOOS 
FHOOS (or FFWfR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Combined RPTOOS and TBVOOS 
Power Load Unqalance Out-Of-Service 
Combined PLUOOS and RPTOOS 
Combined PLUOOS and TBVOOS 
Combined PLUOOS, RPTOOS, and TBVOOS 
Feedwater Heaters Out-Of-Service (or Final 
Feedwater Temperature Reduction) 
One Recirculation Pump Out-Of-Service 

For exposure ranges up to NEOC and EOCLB, additional combinations of MCPRp limits are 
also provided including FHOOS. The coast down exposure range assumes application of 
FFWTR. FHOOS based MCPR~ ITniits for the coast down exposure are redundant because the 
temperature setdown assumption is identical with FFWTR. 

4.2.5 Single-Loop-Operation (SLO) Limits 

When operating in RCPOOS conditions, MCPRp limits are constructed differently from the 
normal operating RCP conditions. The limiting event for RCPOOS is a pump seizure scenario, 
which sets the uppefbound for allowed core power and flowt. This event is not impacted by 
scram time assumptions. Specific MCPRp limits are shown in Table 4.9. 

4.2.6 Below Pbypass Limits 

Below Pbypass (30% rated power), MCP,Rp limits depend upon core flow. One set of MCPR~ 
limits applies for core flow above 50% of rated; a second set applies if the core flow is less than 

( 

or equal to 50% rated. 

• All equipment service conditions assume 1 SRVOOS, 

t RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculatio11 drive flow of 17.73 Mlbm/hr. 
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Figure 4.1 MCPRF for All Fuel Types 
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i 
Date: July 13, 2015 
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(107.0% maximum core flow line is used to support 105% rated flow operation, /CF) 
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Table 4.2 MCPRp Limits for All Fuel Types: Optimum Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC 
,· 

BOC 

Operating Fbwer to to to 81d of to to to 81d of to to to 81d of 
\ 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.43 1.46 1.48 1.40 1.41 1.43 1.38 1.40 1.42 
75 1.59 1.60 1.64 1.53 1.53 1.56 1.51 1.52 1.55 
65 1.68 1.69 1.75 1.61 1.61 1.66 1.60 1.61 1.69 
50 1.85 1.86 --- 1.76 1.76 --- 1.83 1.84 ---

'50 1.93 1.94 1.96 1.81 1.81 1.84 1.85 1.86 1.95 
Base Case 40 2.14 2.15 2.26 1.99 1.99 2.09 2.10 2.11 2.24 

30 2.51 2.52 2.67 2.28 2.28 2.42 2.44 · 2.45 2.62 
30at>50%F 2.65 2.66 2.79 2.59 2.59 2.71 .2.62 2.63 2.74 
25at>50%F 2.93 2.94 3.07 2.87 2.87 3.01 2.88 2.89 3.04 
30atS50%F 2.58 2.59 2.69 2.50 2.50 2.60 2.57 2.58 2.69 
25atS50%F 2.77 2.78 2.92 2.73 2.73 2.87 2.81 2.82 2.98 

100 1.47 1.48 --- 1.43 1.43 --- , 1.41 1.42 ---
75 1.62 1.64 --- 1.56 1.56 --- 1.54 1.55 ---
65 1.74 1.75 --- 1.66 1.66 ---·, 1.68 1.69 ---
50 --- --- --- --- --- --- --- --- ---
50 1.95 1.96 --- 1.84 1.84 --- 1.94 1.95 ' ---

FHOOS 40 2.25 2.26 --- 2.09 2.09 --- 2.23 2.24 ---
30 2.66 2.67 --- 2.42 2.42 --- 2.61 2.62 ---

30at>50%F 2.78 2.79 --- 2.71 2.71 --- 2.73 2.74 ---
25at>50%F 3.06 3.07 --- 3.01 3.01 --- 3.03 3.04 ---
30atS50%F 2.68 2.69 --- 2.60 2.60 --- 2.68 2.69 ---
25ats 50%F 2.91 2.92 --- 2.87 2.87 --- 2.97 2.98 --

• All limits, including 'Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR/FHOOS is supported for the BOC to End of Coast limits. 
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Table 4.3 MCPRp Limits for All Fuel Types: Nominal Scram Time Basis· 

ATRJUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating Fbwer to to to Bld of to to to 81d of to to to 81d of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.44 1.47 1.50 1.41 1.42 1.45 1.40 1.42 1.44 
75 1.60 1.61 1.64 1.54 1.55 1.57 1.53 1.54 1.59 
65 1.69 1.70 1.76 1.62 1.62 1.67 1.64 1.65 1.73 
50 1.90 1.91 --- 1.79 1.79 --- --- ---
50 1.94 1.95 2.01 1.81 1.82 1.87 1.87 1.88 2.00 

Base Case 40 2.19 2.20 2.32 2.03 2.03 2.12 2.15 2.16 2.29 
30 2.57 2.58 2.74 2.33 2.33 2.47 2.50 2.51 2.68 

30at>50%F 2.65 2.66 2.79 2.59 2.59 2.71 2.62 2.63 2.74 
25at>50%F 2.93 2.94 3.07 2.87 2.87 3.01 2.88 2.89 3.04 
30 ats 50%F 2.58 2.59 2.74 2.50 2.50 2.60 2.57 2.58 2.69 
25at<50%F 2.77 2.78 2.92 2.73 2.73 2.87 2.81 2.82 2.98 

100 1.50 1.52 1.54 1.45 1.46 1.48 1.44 1.46 1.47 
75 1.65 1.66 1.69 1.58 1.58 1.60 1.57 1.58 1.60 
65 1.75 1.76 1.81 1.66 1.66 1.70 1.65 1.66 1.74 
50 1.91 1.92 --- 1.80 1.80 --- --- --- ---
50 1.94 1.95 2.01 1.81 1.82 1.88 1.88 1.89 2.00 

TBVOOS 40 2.19 2.20 2.32 2.03 2.03 2.12 2.15 2.16 2.29 
30 2.57 2.58 2.74 2.33 2.33 2.47 2.50 2.51 2.68 

30at>50%F 3.26 3.27 3.41 3.09 3.09 3.22 3.23 3.24 3.38 
25at>50%F 3.67 3.68 3.80 3.52 3.52 3.63 3.61 3.62 3.76 
30at:S50%F 3.02 3.03 3.18 2.85 2.85 2.99 3.04 3.05 3.20 
25 ats 50%F 3.45 3.46 3.67 3.32 3.32 3.50 3.45 3.46 3.65 

100 1.48 1.50 --- 1.44 1.45 --- 1.43 1.44 ---
75 1.64 1.64 --- 1.57 1.57 ---, 1.58 1.59 ---
65 1.75 1.76 --- 1.67 1.67 --- 1.72 1.73 ---
50 --- --- --- . --- --- --- --- --- ---
50 2.00 2.01 --- 1.87 1.87 --- 1.99 2.00 ---

FHOOS 40 2.31 . 2.32 --- 2.12 2.12 --- 2.28 2.29 ---
30 2.73 2.74 --- 2.47 2.47 --- 2.67 2.68 ---

30at>50%F 2.78 2.79 --- 2.71 2.71 --- 2.73 2.74 --
25at>50%F 3.06 3.07 --- 3.01 3.01 --- 3.03 3.04 ---
30ats50%F 2.73 2.74 --- 2.60 2.60 --- 2.68 2.69 ---
25ats50%F 2.91 2.92 --- 2.87 2.87 --- 2.97 2.98 ---

100 1.44 1.47 1.50 1.41 1.42 1.45 1.40 1.42 1.44 
75 1.60 1.61 1.64 1.54 1.55 1.57 1.53 1.54 1.59 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 --- --- --- --- --- --- --- --- ---
50 1.94 1.95 2.01 1.81 1.82 1.87 1.87 1.88 2.00 

PLUOOS 40 2.19 2.20 2.32 2·.03 2.03 2.12 2.15 2.16 2.29 
30 2.57 2.58 2.74 2.33 2.33 2.47 2.50 2.51 2.68 

30 at>50%F 2.65 2.66 2.79 2.59 2.59 2.71 2.62 2.63 2.74 
25 at> 50%F 2.93 2.94 3.07 2.87 2.87 3.01 2.88 2.89 3.04 
30 ats 50%F 2.58 2.59 2.74 2.50 2.50 2.60 2.57 2.58 2.69 
25at:S50%F 2.77 2.78 2.92 2.73 2.73 2.87 2.81 2.82 2.98 

All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels},and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.3 MCPRp Limits for All Fuel Types: Nominal Scram Time Basis (continued)· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating Fower to to to End of to to to End of to tci to End of 

Condttion (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.53 1.54 -- 1.47 1.48 --- 1.46 1.47 ---
75 1.68 1.69 --- 1.60 1.60 --- 1.59 1.60 ---
65 1.80 1.81 --- 1.70 1.70 --- 1.73 1.74 ---
50 --- --- --- --- --- --- --- --- ---

TBVOOS 
50 2.00 2.01 --- 1.88 1.88 --- 1.99 ,_2.00 ---

FHOOS 
40 2.31 2.32 --- 2.12 2.12 --- 2.28 2.29 ---
30 2.73 2.74 --- 2.47 2.47 --- 2.67 2.68 --

30at>50%F 3.40 3.41 --- 3.22 3.22 --- 3.37 3.38 ---
25at> 50%F 3.79 3.80 --- 3.63 3.63 --- 3.75 3.76 ---
30ats 50%F 3.17 3.18 -- 2.99 2.99 --- 3.19 3.20 ---
25ats 50%F 3.66 3.67 --- 3.50 3.50 --- 3.64 3.65 --

100 1.50 1.52 1.54 1.45 1.46 1.48 1.44 1.46 1.47 
75 1.65 i 1.66 1.69 1.58 1.58 1.60 1.57 1.58 1.60 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 --- --- --- --- --- --- --- --- ---

TBVOOS 
50 1.94 1.95 2.01 1.81 1.82 1.88 1.88 1.89 2.00 

PLUOOS 
40 2.19 2.20 2.32 2.03 2.03 2.12 2.15 2.16 2.29 
30 2.57 2.58 2.74 2.33 2.33 2.47 2.50 2.51 2.68 

30at> 50%F 3.26 3.27 3.41 3.09 3.09 3.22 3.23 3.24. 3.38 
25at> 50%F 3.67 3.68 3.80 3.52 3.52 3.63 3.61 3.62 3.76 
30ats 50%F 3.02 3.03 3.18 2.85 2.85 2.99 3.04 3.05 3.20 
25ats 50%F 3.45 3.46 3.67 3.32 3.32 3.50 3.45 3.46 3.65 

100 1.48 1.50 --- 1.44 1.45 --- 1.43 1.44 ---
75 1.64 1.64 --- 1.'57 1.57 --- 1.58 1.59 ---
65 1.85 1.87 --- 1.73 1.74 --- 1.76 1.78 ---
50 --- --- --- --- --- --- --- --- ---

FHOOS 
50 2.00 2.01 --- 1.87 1.87 --- 1.99 2.00 ---

PLUOOS 40 2.31 2.32 --- 2.12 2.12 --- 2.28 2.29 ---
30 2.73 2.74 --- 2.47 2.47 --- 2.67 2.68 ---

30 at> 50%F 2.78 . 2.79 --- 2.71 2.71 --- 2.73 2.74 ---
25 at> 50%F 3.06 3.07 --- 3.01 3.01 --- 3.03 3.04 ---
30 ats 50%F 2.73 2.74 --- 2.60 2.60 --- 2.68 2.69 ---
25ats 50%F 2.91 2.92 --- 2.87 2.87 --- 2.97 2.98 ---

100 1.53 1.54 --- 1.47 1.48 -- 1.46 1.47 --
75 1.68 1.69 --- 1.60 1.60 --- 1.59 1.60 ---
65 1.85 1.87 --- 1.73 1.74 --- 1.76 1.78 ---
50 --- --- -- --- --- --- --- --- ---

TBVOOS 50 2.00 2.01 --- 1.88 1.88 --- 1.99 2.00 ---

FHOOS 40 2.31 2.32 -- 2.12 2.12 --- 2.28 2.29 ---
PLUOOS 30 2.73 2.74 -- 2.47 2.47 --- 2.67 2.68 ---

30 at> 50%F 3.40 3.41 --- 3.22 3.22 --- 3.37 3.38 ---
25 at> 50%F 3.79 3.80 --- 3.63 3.63 --- 3.75 3.76 ---
30 at s 50%F 3.17 3.18 --- 2.99 2.99 --- 3.19 3.20 ---
25ats 50%F 3.66 3.67 --- 3.50 3.50 --- 3.64 3.65 ---

All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.4 MCPRp Limits for All Fuel Types: Technical Specification Scram Time Basis· 

ATRIUM-10 ATRIUM-10XM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating R>wer to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.47 1.48 1.51 1.43 1.43 1.46 1.42 1.43 1.45 
75 1.61 1.62 1.65 1.55 1.55 1.58 1.55 1.56 1.63 
65 1.70 1.71 1.79 1.63 1.63 1.68 · · 1.69 1.70 1.77 
50 -- --- --- --- 1.82 --- --- --- ---
50 1.95 1.96 2.07 1.82 1.83 1.90 1.92 1.93 2.05 

Base Case 40 2.25 2.26 2.37 2.06 2.06 2.16 2.20 2.21 2.34 
30 2.64 2.65 2.81 2.38 2.38 2.52 2.55 2.56 2.74 

30at>50%F 2.65 2.66 2.81 2.59 2.59 2.71 2.62 2.63 2.74 
25at>50%F 2.93 2.94 3.07 2.87 2.87 3.01 2.88 2.89 3.04 
30ats50%F 2.64 2.65 2.81 2.50 2.50 2.60 2.57 2.58 2.74 
25ats 50%F 2.77 2.78 2.92 2.73 2.73 2.87 2.81 2.82 2;98 

100 1.52 1.54 1.56 1.47 1.47 1.48 1.46 1.47 1.49 
75 1.66 1.67 1.70 1.59 1.59 1.61 1.58 1.59 1.64 
65 1.76 1.77 1.82 1.67 1.67 1.71 1.70 1.71 1.78 
50 --- --- --- --- --- -- -- --- ---
50 1.96 1.97 2.07 1.83 1.83 1.91 1.93 1.94 2.06 

TBVOOS 40 2.26 2.27 2.38 2.07 2.07 2.16 2.20 2.21 2.34 
30 2.64 2.65 2.81 2.38 2.38 2.52 2.55 2.56 2.74 

30at>50%F 3.26 3.27 3.41 3.09 3.09 3.22 3.23 3.24' 3.38 
25at>50%F 3.67 3.68 3.80 3.52 3.52 3.63 3.61 3.62 3.76 
30ats 50%F 3.02 ' 3.03 3.18 2.85 2.85 2.99 3.04 3.05 3.20 
25ats 50%F 3.45 3.46 3.67 3.32 3.32 3.50 3.45 3.46 3.65 

100 1.50 1.51 --- 1.46 1.46 -- 1.44 1.45 ---
75 1.64 1.65 --- 1.58 1.58 --- 1.62 1.63 ---
65 1.78, 1.79 --- 1.68 1.68 --- 1.76 1.77 ---
50 -- --- --- --- --- --- --- --- ---
50 2.06 2.07 --- 1.90 1.90 --- 2.04 2.05 ---

FHOOS 40 2.36 2.37 -- 2.16 2.16 -- 2.33 2.34 ---
30 2.80 2.81 --- 2.52 2.52 -- 2.73 2.74 ---

30at>50%F 2.80 2.81 --- 2.71 2.71 --- 2.73 2.74 ---
25at>50%F 3.06 3.07 --- 3.01 3.01 --- 3.03 3.04 --
30ats50%F 2.80 2.81 --- 2,60 2.60 --- 2.73 2.74 ---
25ats 50%F 2.91 2.92 --- 2.87 ·2.87 --- 2.97 2,98 ---

100 1.47 1.48 1.51 1.43 1.43 1.46 1.42 1.43 1.45 
75 1.61 1.62 1.65 1.55 1.55 {58 1.55 1,56 1,63 
65 1.87 1.89 1.89 1.75 1.76 1.78 1.78 1.81 1.81 
50 --- --- --- --- --- --- -- --- ---
50 1.95 1.96 2.07 1.82 1.83 1.90 1.92 1.93 2.05 

PLUOOS 40 2.25 2.26 2.37 2.06 2.06 2.16 2.20 2.21 2.34 
30 2.64 2.65 2.81 2.38 2.38 2.52 2.55 2.56 2.74 

30at>50%F 2.65 2.66 2.81 2.59 2.59 2.71 2.62 2.63 2.74 
25at>50%F 2.93 2.94 3.07 2.87 2.87 3.01 2.88 2.89 3.04 
30ats50%F 2.64 2,65,,. 2.81 2.50 2.50 2.60 2.57 2.58 2.74 
25ats50%F 2.77 2.78 2.92 2.73 2.73 2.87 2.81 2.82 2.98 

All limits, including 'Base Case,' support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the 'BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.4 MCPRp Limits for All Fuel Types: Technical Specification Scram Time Basis (continued)· 

ATRIUM-10 A TRIUM-1 OXM ' ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Fower to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.54 1.56 --- 1.48 1.48 --- 1.47 1.49 ---
75 1.69 1.70 --- 1.61 1.61 --- 1.63 1.64 ---
65 1.81 1.82 --- 1.71 1.71 --- 1.77 1.78 --
50 --- --- --- --- --- --- --- --- ---

TBVOOS 
50 2.06 2.07 --- 1.91 1.91 --- 2.05 2.06 ---

FHOOS 
40 2.37 2.38 --- 2.16 2.16 --- 2.33 2.34 ---
30 2.80 2.81 --- 2.52 2.52 --- 2.73 2.74 ---

30at> 50%F 3.40 3.41 --- 3.22 3.22 --- 3.37 3.38 ---
25at> 50%F 3.79 3.80 --- 3.63 3.63 --- 3.75 3.76 ---
30 at:S 50%F 3.17 3.18 --- 2.99 2.99 --- 3.19 3.20 ---
25ats 50%F 3.66 3.67 --- 3.50 3.50 --- 3.64 3.65 ---

100 1.52 1.54 1.56 1.47 1.47 1.48 1.46 1.47 1.49 
75 1.66 1.67 1.70 1.59 1.59 1.61 1.58 1.59 1.64 
65 1.87 1.8!;1 1.89 1.75 .1.76 1.78 1.78 1.81 1,81 
50 --- --- --- --- --- --- --- --- ---

TBVOOS 
50 1.96 1.97 2.07 1.83 1.83 1.91 1.93 1.94 2.06 

PLUOOS 
40 2.26 2.27 2.38 2.07 2.07 2.16 2.20 2.21 2.34 
30 2.64 2.65 2.81 2.38 2.38 2.52 2.55 2.56 2.74 

30at>50%F 3.26 3.27 3.41 3.09 3.09 3.22 3.23 3.24 3.38 
25at> 50%F 3.67 3.68 3.80 3.52 3.52 3.63 3.61 3.62. 3.76 
30 ats 50%F 3.02 3.03 3.18 2.85 2.85 2.99 3.04 3.05 3.20 
25ats 50%F 3.45 3.46 3.67 3.32 3.32 3.50 3.45 3.46 3.65 

100 1.50 1.51 --- 1.46 1.46 --- 1.44 1.45 ---
75 1.64 1.65 --- 1.58 1.58 --- 1.62 1.63 ---
65 1.87 1.89 --- 1.75 1.76 --- 1.78 1.81 ---
50 --- --- --- --- --- --- --- --- ---

FHOOS 
50 2.06 2.07 --- 1.90 1.90 --- 2.04 2.05 ---

PLUOOS 
40 2.36 2.37 --- 2.16 2.16 --- 2.33 2.34 ---
30 2.80 2.81 --- 2.52 2.52 --- 2.73 2.74 ---

30 at> 50%F 2.80 2.81 --- 2.71 2.71 --- 2.73 2.74 ---
25 at> 50%F 3.06 3.07 --- 3.01 3.01 --- 3.03 3.04 ---
30 at :S 50%F 2.80 2.81 --- 2.60 2.60 --- 2.73 2.74 ---
25 ats 50%F 2.91 2.92 --- 2.87 2.87 --- 2.97 2.98 ---

100 1.54 1.56 --- 1.48 1.48 --- 1.47 1.49 ---
75 1.69 1.70 --- 1.61 1.61 --- 1.63 ~.64 ---
65 1.87 1.89 --- 1.75 1.76 --- 1.78 1.81 ---
50 --- --- --- --- --- --- --- --- ---

TBVOOS 50 2.06 2.07 --- 1.91 1.91 --- 2.05 2.06 ---
FHOOS 40 2.37 2.38 --- 2.16 2.16 --- 2.33 2.34 ---
PLUOOS 30 2.80 2.81 --- 2.52 2.52 --- 2.73 2.74 ---

30at>50%F 3.40 3.41 --- 3.22 3.22 --- 3.37 3.38 ---
25at>50%F 3.79 3.80 --- 3.63 3.63 --- 3.75 3.76 ---
30at:S 50%F 3.17 3.18 --- 2.99 2.99 --- 3.19 3.20 ---
25at:S 50%F 3.66 3.67 --- 3.50 3.50 --- 3.64 3.65 ---

All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.5 Startup Operation MCPRp Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 ATRIUM-10XM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating Fbwer to to to End of to to to End of to to to End of 

Condttion (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.48 1.50 1.50 1.44 1.45 1.45 1.43 1.44 1.44 
75 1.64 1.64 1.64 1.57 1.57 1.57 1.58 1.59 1.59 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 --- --- --- --- --- --- --- --- ---
50 2.23 2.24 2.24 2.07 2.07 2.07 2.26 2.27 2.27 

TBVIS 40 2.60 2.61 2.61 2.38 2.38 2.38 2.62 2.63 2.63 
30 3.10 3.11 3.11 2.79 2.79 2.79 3.05 3.06 3.06 

30at>50%F 3.10 3.11 3.11 2.98 2.98 2.98 3.05 3.06 3.06 
25at> 50%F 3.42 3.43 3.43 3.30 3.30 3.30 3.39 3.40 3.40 
30ats 50%F 3.10 3.11 3.11 2.86 2.86 2.86 3.05 3.06 3.06 
25ats 50%F 3.38 3.39 3.39 3.18 3.18 3.18 3.30 3.31 3.31 

100 1.53 1.54 1.54 1.47 1.48 1.48 1.46 1.47 1.47 
75 1.68 1.69 · 1.69 1.60 1.60 1.60 1.59 1.60 1.60 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 --- --- --- --- --- --- --- --- ---
50 2.23 2.24 2.24 2.07 2.07 2.07 2.26 2.27 2.27 

TBVOOS 40 2.60 2.61 2.61 2.38 2.38 2.38 2.62 2.63 2.63 
30 3.10 3.11 3.11 2.79 2.79 2.79 3.05 3.06 3.06 

30at>50%F 3.60 3.61 3.61 3.42 3.42 3.42 3.62 3.63 3.63 
25at>50%F 4.03 4.04 4.04 3.86 3.86 3.86 4.03 4.04 4.04 
30 ats 50%F 3.43 3.44 3.44 3.24 3.24 3.24 3.43 3.44 3.44 
25ats 50%F · 3.93 3.94 3.94 3.78 3.78 3.78 3.94 3.95 3.95 

Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.6 Startup Operation MCPRp Limits for Table 3.1 Temperature 
Range 2 for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Fower to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.48 1.50 1.50 1.44 1.45 1.45 1.43 1.44 1.44 
75 1.64 1.64 1.64 1.57 1.57 1.57 1.58 1.59 1.59 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 --- --- --- --- --- --- --- --- ---
50 2.25 2.26 2.26 2.08 2.08 2.08 2.28 2.29 2.29 

TBVIS 40 2.62 2.63 2.63 2.39 2.39 2.39 2.64 2.65 2.65 
30 3.12 3.13 3.13 2.82 2.82 2.82 3.08 3.09 3.09 

30at>50%F 3.12 3.13 3.13 2.99 2.99 2.99 3.08 3.09 3.09 
25 at>50%F 3.44 3.45 3.45 3.32 3.32 3.32 3.41 3.42 3.42 
30 at:s 50%F 3.12 3.13 3.13 2.88 2.88 2.88 3.08 3.09 3.09 
25at:s 50%F 3.40 3.41 3.41 3.20 3.20 3.20 3.32 3.33 3.33 

100 1.53 1.54 1.54 1.47 1.48 1.48 1.46 1.47 1.47 
75 1.68 1.69 1.69 1.60 1.60 1.60 1.59 1.60 1.60 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 --- --- --- --- --- --- --- --- ---
50 2.25 2.26 2.26 2.08 2.08 2.08 2.28 2.29 2.29 

TBVOOS 40 2.62 2.63 2.63 2.39 2.39 2.39 2.64 2.65 2.65 
30 3.12 3.13 3.13 2.82 2.82 2.82 3.08 3.09 3.09 

- 30 at> 50%F 3.62 3.63 3.63 3.43 3.43 3.43 3.64 3.65 3.65 
25at>50%F 4.04 4.05 4.05 3.88 3.88 3.88 4.05 4.06 4.06 
30at:s 50%F 3.45 3.46 3.46 3.26 3.26 3.26 3.45 3.46 3.46 
25at:s 50%F 3.95 3.96 3.96 3.80 3.80 3.80 3.96 3.97 3.97 

Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4. 7 Startup Operation MCPRp Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Technical Specification Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating Fower to to to Bld of to to' to Bld of to to to Bld of 

Condition . (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.50 1.51 1.51 1.46 1.46 1.46 1.44 1.45 1.45 
75 1.64 1.65 1.65 1.58 1.58 1.58 1.62 1.63 1.63 
65 1.87 1.89 1,89 1.75 1.76 1.78 1.78 1.81 1.81 
50 -- --- --- --- --- --- --- --- ---
50 2.29 2.30 2.30 2.10 2.10 2.10 2.32 2.33 2.33 

TBVIS 40 2.66 2.67 2.67 2.42 2.42 2.42 2.68 2.69 2.69 
30 3.17 3.18 3.18 2.85 2.85 2.85 3.12 3.13 3.13 

30at>50%F 3.17 3.18 3.18 2.98 2.98 2.98 3.12 3.13 3.13 
25at> 50%F 3.42 3.43 3.43 3.30 3.30 3.30 3.39 3.40' 3.40 
30at:s 50%F 3.17 3.18 3.18 2.86 2.86 2.86 3.12 3.13 3.13 
25at:s 50%F 3.38 3.39 3.39 3.18 3.18 3.18 3.30 3.31 3.31 

100 1.54 1.56 1.56 1.48 1.48 1.48 1.47 1.49 1.49 
75 1.69 1.70 1.70 1.61 1.61 1.61 1.63 1.64 1.64 
65 1.87 1.89 1.89 1.75 1.76 1.78 1.78 1.81 1.81 
50 -- --- --- --- --- --- --- --- --
50 2.29. 2.30 2.30 2.11 2.11 2.11 2.32 2.33 2.33 

TBVOOS 40 2.66 2.67 2.67 2.42 2.42 2.42 2.68 2.69 2.69 
30 3.17 3.18 3.18 2.85 2.85 2.85 3.12 3.13 3.13 

30at>50%F 3.60 3.61 3.61 3.42 3.42 3.42 3.62 3.63 3.63 
', 25at>50%F 4.03 4.04 4.04 3.86 3.86 3.86 4.03 4.04 4.04 

30at:S50%F 3.43 3.44 3.44 3.24 3.24 3.24 3.43 3.44 3.44 
25 at:s 50%F 3.93 3.94 3.94 3.78 3.78 3.78 3.94 3.95 3.95 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.8 Startup Operation MCPRp Limits for Table 3.1 Temperature 
Range 2 for All .Fuel Types: Technical Specification Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating Fbwer to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB · Coast 

100 1.50 1.51 1.51 1.46 1.46 1.46 1.44 1.45 1.45 
75 1.64 1.65 1.65 1.58 1.58 1.58 1.62 1.63 1.63 
65 1.87 1.89 1.89 1.75 1.76 1.78 1.78 1.81 1.81 
50 --- --- --- --- --- --- --- --- ---
50 2.31 2.32 2.32 2.11 2.11 2.11 . ;!.33 2.34 2.34 

/ 
TBVIS 40 2.68 2.69 2.69 2.43 2.43 2.43 2.70 2.71 2.71 

30 3.20 3.21 3.21 2.88 2.88 2.88 3.15 3.16 .3.16 
. 30at>50%F 3.20 3,21 3.21 2.99 2.99 2.99 3.15 3.16 3.16 

25at>50%F 3.44 3.45 3:45 3.32 3.32 3.32 3.41 3.42 3.42 
30atS50%F 3.20 3.21 3.21 2.88 2.88 2.88 3.15 3.16 3.16 
25ats50%F 3.40 3.41 3.41 3.20 3.20 3.20 3.32 3.33 3.33 

100 1.54 1.56 1.56 1.48 1.48 1.48 1.47 1.49 1.49 
75 1.69 1.70 1.70 1.61 1.61 1.61 1.63 1.64 1.64 
65 1.87 1.89 1.89 1.75 1.76 1.78 1.78 1.81 '1.81 
50 -- -- --- --- --- --- --- --- ---
50 2.31 2.32 2.32 2.12 2.12 2.12 2.33 2.34 2.34 

TBVOOS 40 2.68 2.69 2.69 2.43 2.43 2.43 ·2.70 2.71 2.71 
30 3.20 3.21 3.21 2.88 2.88 2.88 3.15 3.16 3.16 

. 30at>50%F 3.62 3.63 3.63 3.43 3.43 3.43 3.64· 3.65 3.65 
25at>50%F 4.04 4.05 4.05 3.88 3.88 3.88 4.05 4.06 4.06 
30ats 50%F 3.45 3.46 3.46 3.26 3.26 3.26 3.45 3.46 3.46 
25ats 50%F 3.95 3.96 3.96 3.80 3.80 3.80 3.96 3.97 3.97 

Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. · 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.9 MCPRp Limits for All Fuel Types: Single Loop Operation for All Scram Times· 

Operating Power BOC to End of COAST 

Condition (% of rated) ATRIUM-10 ATRIUM-10XM ATRIUM-11 

100 2.09 2.01 2.07 
50 2.09 2.01 2.07 
40 2.39 2.18 2.36 

RCFOOS 30 2.83 2.54 2.76 
FHOOS 30 at> 50%F 2.83 2.73 2.76 

25 at> 50%F 3.09 3.03 3.06 
30 at s 50%F 2.83 2.62 2.76 
25 at s 50%F 2.94 2.89 3.00 

100 2.09 2.0:1 2.08 
50 2.09 2.01 2.08 

RCFOOS 40 2.40 2.18 2.36 
TBVOOS 30 2.83 2.54 - 2.76 
PLUOOS 30 at> 50%F 3.43 3.24 3.40 
FHOOS 25 at> 50%F 3.82 3.65 3.78 

30 at s 50%F 3.20 3.01 3.22 
25 at s 50%F 3.69 3.52 3.67 

100 2.32 2.13 2.35 
50 2.32 2.13 2.35 

RCFOOS 
40 2.69 2.44 2.71 

TBVOOS 
30 3.20 2.87 3.15 

FHOOS1 
30 at> 50%F 3.63 3.44 3.65 
25 at> 50%F 4.06 3.88 4.06 
30 at s 50%F 3.46 · 3.26 3.46 
25 at s 50%F 3.96 3.80 3.97 

100 2.34 2.14 2.36 
50 2.34 2.14 2.36 

RCFOOS 
40 2.71 2.45 2.73 

TBVOOS 
30 3.23 2.90 3.18 

FHOOS2 
30 at> 50%F 3.65 3.45 3.67 
25 at> 50%F 4.07 3.90 4.08 
30 at s 50%F 3.48 3.28 3.48 
25 ats 50%F 3.98 3.82 3.99 

• All limits, including "Base Case,' support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels}, and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. 

RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 

Browns Feny Unit 2 Cyde 19 
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5 Oscillation Power Range Monitor (OPRM) Setpoint 
(Technical Specification 3.3.1.1') 

Technical Specification Table 3.3.1.1-1, Function 2f, identifies the OPRM upscale function. 

Instrument setpoints are established, such that the reactor will be tripped before an oscillation 
can grow to the point where the SLMCPR is exceeded. An Option Ill stability analysis is 
performed for each reload core to determine allowable OLMCPR's as a function of OPRM 
setpoint. Analyses consider both steady state startup operation, and the case of a two 
recirculation pump trip from rated power. 

The resulting stability based OLMCPR's are reported in Reference 1. The OPRM setpoint 
(sometimes referred to as the Amplitude Trip, Sp) is selected, such that required margin to the SLMCPR 
is provided without stability being a limiting event. Analyses are based on cycle specific 
DIVOM analyses performed per Reference 22. The calculated OLMCPR's are shown in Table 
5.1. Review of results shown in COLR Table 4.2 indicates an OPRM setpoint of 1.14 may be 
used. The successive confirmation count (sometimes referred to as Np) is provided in Table 5.2, per 
Reference 30. 

Table 5.1 QPRM Setpoint Range· 

OPRM OLMCPR OLMCPR 
Setpoint (SS) (2PT) . 

1.05 1.15 1.16 

1.06 1.17 1.18 

1.07 1.19 1.19 

1.08 1.20 1.21 

1.09 1.22 1.23 

1.10 1.24 1.25 

1.11 1.26 1.27 

1.12 1.28 1.29 

1.13 1.30 1.31 

1.14 1.33 1.34 

1.15 1.35 1.36 

• Extrapolation beyond a setpoint of 1.15 is not allowed 

BrCM/115 Feny Untt 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 

Table 5.2 OPRM Successive 
Confirmation Count Setpoint 

Count OPRM 
Setpoint 

6 ~ 1.04 

8 ~ 1.05 

10 ~ 1.07 

12 ~ 1.09 

14 ~ 1.11 . 

16 ~ 1.14 

18 ~ 1.18 

20 ~ 1.24 
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6 APRM Flow Biased Rod Block Trip Settings 
' (Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 

The APRM rod block trip setting is based upon References 26 & 27, and is defined by the 

following: 

where: 

SRB :s; (0.66(W-/1W) + 61%) 

SRB :s; (0.66(W-/1W) + 59%) 

Allowable Value 

Nominal Trip Setpoint (NTSP) 

SRB = 

w = 

11W = 

Rod Block setting in percent of rated thermal power (3458 MW1) 

. Loop recirculation flow rate in percent of rated 

Difference between two-loop and single-loop effective recirculation flow 
at the same core flow (/1W=O.O for two-loop operation) 

The APRM rod block trip setting is clamped at a maximum allowable value of 115% 

(corresponding to a NTSP of 113%). 

Browns Feny Unit 2 Cyde 19 
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7 Rod Block Monitor (RBM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1) 

The RBM trip setpoints and applicable power ranges, based on References 26 & 27, are shown 

in Table 7.1. Setpoints are based on an HTSP, unfiltered analytical limit of 114%. Unfiltered 

setpoints are consistent with a nominal RBM filter setting· of 0.0 seconds; filtered setpoints are 
consistent with a nominal RBM filter setting less than 0.5 seconds. Cycle specific CRWE 

analyses of OLMCPR are documented in Reference 1, superseding values reported in 
References 26, 27, and 29. 

Table 7.1 Analytical RBM Trip Setpoints • 

Allowable Nominal Trip 
RBM Value Setpoint 

Trip Setpoint (AV) (NTSP) 
'LPSP 27% 25% 
IPSP 62% 60% 
HPSP 82% 80% · 

LTSP - unfiltered 121.7% 120.0% 
- filtered 120.7% 119.0% 

ITSP - unfiltered 116.7% 115.0% 
- filtered. 115.7% 114.0% 

HTSP - unfiltered 111.7% 110.0% 
- filtered 110.9% 109.2% 

DTSP · 90% 92% 

As a result ofcycle specific CRWE analyses, RBM setpoints iri Technical Specification Table\ 
3.3.2.1-1 are applicable as shown in Table 7.2. Cycle specific setpoint analysis results are 

shown in Table 7.3, per Reference 1. 

Thermal Power 
(% Rated) 

> 27% and < 90% 

2:90% 

Table 7.2 RBM Setpoint Applicability 

Applicable Notes from 
MCPRt Table 3.3.2.1-1 · 

< 1.70 (a), (b), (f), (h) 

< 1.74 (a), (b), (f), (h) 

< 1.39 (g) 

Comment 

two loop operation 

single loop operation 

two loop operation* 

• Values are considered maximums. Using lower values, due to RBM system hardware/software limitations, is conservative, and acceptable. 

t · MCPR values shown correspond with, (support), SLMPCR values identified in Reference 1. 

t Greater than 90% rated power is not attainable in single loop operation. 
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Table 7.3 Control Rod Withdrawal Error Result's 

RBM CRWE 
HTSP Analytical Limit OLMCPR 

Unfiltered 

107 1.20 

111 1.26 

114 1.37 

117 1.37 

Results, compared against the base case OLMCPR results of Table 4.2, indicate SLMCPR 
remains protected for RBM inoperable conditions (i.e., 114% unblocked). 

Browns Ferry Unit 2 Cyde 19 
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8 Shutdown Margin Lim!t 
(Technical Specification 3.1.1) 

' 
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Assuming the strongest OPERABLE control blade is fully withdrawn, and all other OPERABLE 
control blades are fully inserted, the core shall be sub-critical and meet the following minimum 
shutdown margin: 

Bl"O'MlS Feriy Unit 2 Cycle 19 
Core Operating Limi1s Report, (105% OL TP) 

SDM > 0.38% dk/k 
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Reference 32. 

Date: · January 7, 2016 

Revised Section 4, Tables 4.9 - 4.12 to reflect the updated cycle 
exposwe range of applicability (3000 MWd/MTU). No limits were 
changed, only titles 

Added Reference 31 supplement to BFN Unit 2 Cycle 19 Reload 
Analysis · · 

Corrected page numbering. Revision O did not reset the page · 
numbering at Section f to start at 1, after the roman numeral sections 
at the front of the document . The new Arabic numbered pages for 
Sections 1 through 8 begin with page 1 and go through page 49. 

Added Section 1.1.1 to describe Revision 1 purpose 

Added discussion of Reference 31 for LHGRFACp 

Figure numb~r range increased to Figure 3.17 

Added Figure 3.16 & Figure 3.17, LHGRFACp for ATRIUM-10 fuel 
BOC - 250 MWd/MTU 

Added discussion of Reference 31 for MCPRp 

Renumbered Table 4.9 as Table 4.13. 

Inserted Table 4.9 through Table 4.12, BOC - 250 MWd/MTU Startup 
Operation MCPRp Limits 

Renumbered Table 4.9 as Table 4.13 

New document. 
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APLHGR 
APRM­
AREVA NP 

BOC 
BSP 
BWR 

CAVEX 
CD 
CMSS 
COLR 
CPR 
CRWE 
CSDM 

DIVOM 

EOC 
EOCLB 
EOOS 

FFTR 
FFWTR 
FHOOS 
ft 

GNF 
GWd 

HTSP 

ICA 
ICF 
IS 

kW 

LCO 
LFWH 
LHGRFAC 
LPRM 
LRNB 

MAPFAC 

Nomenclature 

Average Planar LHGR 
Average Power Range Monitor 
Vendor (Framatome, Siemens) 

Beginning of Cycle 
Backup Stability Protection 
Boiling Water Reactor 

Core Average Exposure 
Coast Down 
Core Monitoring System Software 
Core Operating Limits Report 
Critical Power Ratio 
Control Rod Withdrawal.Error 
Cold SOM 

Delta CPR over Initial CPR vs. Oscillation Magnitude 

End of Cycle 
End-of-Cycle Licensing Basis 
Equipment OOS 

Final Feedwater Temperature Reduction 
Final Feedwater Temperature Reduction 
Feedwater Heaters OOS 
Foot: english unit of measure for length 

Vendor (General Electric, Global Nuclear Fuels) 
Giga Watt Day 

High TSP 

Interim Corrective Action 
Increased Core Flow (beyond rated) 
In-Service 

kilo watt: SI unit of measure for pow~r. 

License Condition of Operation 
Loss of Feedwater Heating 
LHGR Multiplier (Power or Flow dependent) 
Low Power Range Monitor 
Generator Load Reject, No Bypass 

MAPLHGR multiplier (Power or Flow dependent) 
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MCPR 
MSRV 
MSRVOOS 
MTU 
MWd/MTU 

NEOC 
NRC 
NSS 
NTSP 

OLMCPR 
oos 
OPRM 
oss 

.PBDA 

Minimum CPR 
Moisture Separator Reheater Valve 
MSRVOOS 
Metric Ton Uranium 
Mega Watt Day per Metric Ton Uranium 

Near EOC 
United States Nuclear Regulatory Commission 
Nominal Scram Speed 
Nominal TSP 

MCPR Operating Limit 
Out-Of-Service 
Oscillation Power Range Monitor 
Optimum Scram Speed 

Period Based Detection Algorithm 
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.Pbypass 
PLU 

Power, below which TSV Position and TCV Fast Closure Scrams are Bypassed 
Power Load Unbalance 

PLUOOS 
PRNM 

RBM 
RCPOOS 
RPS 
RPT 
RPTOOS 

SOM 
SLMCPR 
SLO 

TBV 
TBVIS 
TBVOOS 
TIP 
TIPOOS 
TLO 
TSP 
TSSS 
TVA 

PLU OOS 
Power Range Neutron Monitor 

Rod Block Monitor 
Recirculation Pump OOS (SLO) 
Reactor Protection System 
Recirculation Pump Trip . 
RPTOOS 

Shutdown Margin 
MCPR Safety Limit 
Single Loop Operation 

Turbine Bypass Valve 
TBVIS 
Turbine Bypass Valves OOS 
Transversing In-core Probe 
TIPOOS 
Two Loop Operation 
Trip Setpoint 
Technical Specification Scram Speed 
Tennessee Valley Authority 
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In anticipation of cycle.startup, it is necess~ry to _describe the expected limits of operation. 

1.1 Purpose 

The primary purpose of this document is to satisfy requirements identified by unit technical 

specification section 5.6.5. This document may be provided, upon final approval, to the NRC. 

1.1.1 Revision 4 
The purpose of this revision is a consequence of the Reference 1 reload safety analyses 
revision. The Reference 1 revision is in response to condition report (CR) 1090560 and 

1097540 code errors. 

1.2 Scope 
This document will discuss the following areas: 

~ Average Planar Linear Heat Generation Rate (APLHGR) Limit 

(Technical Specifications 3.2.1 and 3.7.5) 
App!icability: Mode 1, ~ 25% RTP (Technical Specifications definition of RTP) 

~ Linear Heat Generation Rate (LHGR) Limit 

(Technical Specification 3.2.3, 3.3.4.1, and 3.7.5) 
Applicability: Mode 1, ~ 25% RTP (Technical Specifications definition of RTP) 

~ Minimum Critic.al Power Ratio Operating Limit (OLMCPR) 
(Technical Specifications 3.2.2, 3.3.4.1, 3.7.5 and Table 3.3.2.1-1) 
Applicability: Mode 1, ~ 25% RTP (Technical Specifications definition of RTP) 

~ Oscillation Power Range Monitor (OPRM) Setpoint 
(Technical Specification Table 3.3.1.1) 
Applicability: Mode 1, ~ (as specified in Technical Specifications Table 3.3.1.1-1) 

-~ Average Power Range Monitor (APRM) Flow Biased Rod Block Trip Setting 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 
Applicability: Mode 1, ~ (as specified in Technical Requirements Manuals Table 3.3.4-1) 

~ Rod Block Monitor (RBM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1) 
Applicability: Mode 1, ~ % RTP as specified in Table 3.3.2.1-1 (TS definition of RTP) 

~ Shutdown Margin (SOM) Limit 
(Technical Specification 3.1.1) 
Applicability: All Modes 

BrCl'IVnS Ferry Unit 2 Cyde 19 
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1.3 Fuel Loading 

The core will contain previously exposed AREVA NP, Inc., ATRIUM-10 fuel, along with fresh 
ATRIUM-10XM and ATRIUM-11 fuel. Nuclear fuel types used in the core loading are shown in 

· Table 1.1. The core shuffle and final loading were explicitly evaluated for BOC cold shutdown 
margin performan·ce as documented per Reference 5. 

./ Table 1.1 Nuclear Fuel Types· 

Nuclear 
Original Number of Fuel Type Fuel Names 

Fuel Description Cycle Assemblies (NFT) (Range) 

ATRIUM-10 A10-3799B-14GV80-FBD 17 73 10 FBD001-FBD136 

ATRIUM-10A10-4004B-15GV80-FBD 17. 115 11 FBD137-FBD272 

ATRI UM-10 A 10-4165B~ 15GV75-FBE 18 176 12 FBE001-FBE176 

ATRIUM-10 A10-4107B-13GV75-FBE 18 68 13 FBE177-FBE244 

ATRIUM-10 .A 10-41766-1 OGV75-FBE 18 72 14 FBE245-FBE316 

ATRIUM 10XM XMLC-3904B-15GV80-FBF 19 172 15 FBF401-FBF572 

ATRIUM 10XM XMLC-4035B-13GV80-FBF 19 80 16 FBF573-FBF652 

ATRIUM 11 A 11-3693B-13GV,80-FBF 19 '8 17 FBF653-FBF660 

1.4 Acceptability 
Limits discussed in this document were generated based on NRC approved methodologies per 
References 6 through 25. 

• The table identifies the expected fuel type breakdown in anticipation of final core loading. The final composition of the core depends upon 
uncertainties during the outage such as discovering a failed fuel bundle, or other bundle damage. Minor core loading changes, due to 
unforeseen events, will conform to the safety and monitoring requirements identified in t~is document. 
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2 APLHGR Limits 
(Technical Specifications 3.2.1 & 3.7.5) 

The APLHGR limit is determined by adjusting the rated power APLHGR limit for off-rated power, 

off-rated flow, and SLO conditions. The most limiting of these is then used as follows: 

APLHGR limit= MIN ( APLHGRp , APLHGRF, APLHGRsLo) 

where: 

APLHGRp off-rated power APLHGR limit 

APLHGRF off-rated flow APLHGR limit 

APLHGRsL~ SLO' APLHGR limit 

2.1 Rated Power and Flow Limit: APLHGRRATED 

[APLHGRRATED * MAPFACp] 

[APLHGRRATED * MAPFACF] 
[APLHGRRATED * SLO Multiplier] 

The rated conditions APLHGR for ATRIUM-10 fuel is 1dentified in Reference 1 and shown in 
Figure 2.1. The rated,'conditions APLHGR for ATRIUM-1 OXM are shown in Figure 2.2. The 
rated conditions APLHGR for ATRIUM-11 are shown in Figure 2.3. 

2.2 Off-Rated Power Dependent Limit: APLHGRp 

Reference 1 does not specify a power dependent APLHGR. Therefore, MAPFACp is set to a 
value of 1.0. 

2.2.1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 

service until after the unit has reached a significant operating power level. No additional power 
dependent limitation is required. 

2.3 Off-Rated Flow Dependent Limit: APLHGRF 

Reference 1 does not specify a flow dependent APLHGR. Therefore, MAPFACF is set to a 
value of 1.0. / 

2.4 Single Loop Operation Limit:. APLHGRsLO 

The single loop operation multiplier for ATRIUM-10, ATRIUM-10XM, and ATRIUM-11 fuel is 
0.85, per Reference 1. 

BrOIMlS Feriy Unit 2 Cyde 19 
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Figure 2.1 APLHGRRATED for ATRIUM-10 Fuel 
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Figure 2.2 APLHGRRATEofor ATRIUM-10XM Fuel 
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Figure 2.3 APLHGRRATED for ATRIUM-11 Fuel 
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2.5 Equipment Out-Of-Service Corrections 

The limits shown in Figure 2.1, Figure 2.2, and.Figure 2.3 are applicable for operation with all 
equipment In-Service as well as the following Equipment Out-Of-Service (EOOS) options; 
including combinations of the options. 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 
FHOOS (or FFWTR) 

RCPOOS 

• All equipment service conditions assume 1 SRVOOS. 

BrCM'!lS Feny Unit 2 Cyde 19 
Core Operating Limi1s Report, (105% OL TP) 

All equipment In-Service· 

EOC-Recirculatior:i Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load.Unbalance Out-Of-S~rvice 
Feedwater Heaters Out-Of-Service or Final F(;:ledwater 
Temperature Reduction 
One Recirculation Pump Out-Of-Service 
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3 LHGR Limits 
(Technical Specification 3.2.3, 3.3.4.1, & 3.7.5) 

The LHGR limit is determined by adjusting the rated power LHGR limit for off-rated power and 

off-rated flow conditions. The most limiting of these is then used as follows: 

where: 

LHGR limit= MIN ( LHGRp, LHGRF) 

LHGRp 

LHGRF 
off-rated power LHGR limit 
off-rated flow LHGR limit 

3.1 Rated Power and Flow Limit: LHGRRATED 

[LHGRRATED *,LHGRFACp] 
[LHGRRATED * LHGRFACF] 

The rated conditions LHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in Figure 
3.1. The rated conditions LHGR for ATRIUM-10XM fuel is shown in Figure 3.2. The rated 
conditions LHGR for ATRIUM-11 fuel is shown in Figure 3.3. The LHGR limit is consistent with 
References 2 and 3. 

3.2 Off-Rated Power Dependent Limit: LHGRp 

LHGR limits are adjusted for off-rated power conditions usjng the LHGRFACp multiplier 
provided in Reference 1. The multiplier is split into two sub cases: turbine bypass valves in and 
out-of-service. The base case multipliers are shown in Figure 3.4 through Figure 3.6. 

3. 2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a $ignifican~ operating power level. Additional limits are 
shown in Figure 3.10 through Figure 3.15, based on temperature conditions identified in Table 
3.1. 

Table 3.1 

Power 

(%Rated) 

25 

30 

40 

50 

BrcJ1N11S Feny Unit 2 Cyde 19 
Core Operating Limi1s Report, (105% OL TP) 

Startup Feedwater Temperature Basis 

Temperature 

Range 1 

(·F) 

160.0 

165.0 

175.0 

185.0 

Range 2 · 

(·F) 

155.0 

160.0 

170.0 

180.0 
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3.3 Off-Rated Flow Dependent Limit: LHGRF 

LHGR limits are adjusted for off-rated flow conditions using the LHGRFACF multiplier provided 
in Reference 1. Multipliers are shown in Figure 3.7 through Figure 3.9. 

3.4 Equipment Out-Of-Service Corrections 
The limits shown in Figure 3.1 through Figure 3.3 are applicable for operation with all equipment 
In-Service as well as the following Equipment Out-Of-Service (EOOS) options; including · 
combinations of the options.· 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 

i 

FHOOS (or FFWTR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbalance Out-Of-Service 

Feedwater Heaters Out..:Of.:service or Final Feedwater 
Temperature Reduction 
One Recirculation Pump Out-Of-Service 

Off-rated power corrections shown in Figure 3.4 through Figure 3.6 are dependent on operation 
of the Turbine Bypass Valve system. For this reason, separate limits are to be applied for 
TBVIS or TBVOOS operation. The limits have no dependency on RPTOOS, PLUOOS, 
FHOOS/FFWTR, or SLO. 

<;)ff-rated flow corrections shown in Figure 3. 7 through Figure 3.9 are bounding for all EOOS 
conditions. 

Off-rated power corrections shown in Figure 3.1 O through Figure 3.15 are also dependent on 
operation of the Turbine Bypass Valve system. In this case, limits support FHOOS operation 
during startup. These limits have no dependency on RPTOOS, PLUOOS, or SLO. 

• All equipment service conditions assume 1 SRVOOS. 

Browns Fell)' Unit 2 Cycle 19 
Core Operating Limits Report, (105% OL TP) 
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Figure 3.10 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Figure 3.11 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Fuel: Table 3.1 Temperature Range 1 
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Figure 3.13 Startup Operation LHGRFACp for ATRIUM-10XM 
Fuel: Table 3.1 Temperature Range 2 
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Figure 3.14 Startup Operation LHGRFACp for ATRIUM-11 Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 

110 

BrOMJS Ferry Unit 2 Cyde 19 Page 23 
1VA-COLR-BF2C19, Revision 4 (RnaQ Core Operating Limits Report, (105% OL TP) 



IL 
0 
<t 
LL 
a::: 
C) 
::c 
...J 

EDMS: L32 160107 804 

[i!/il NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 
Date: January 7, 2016 

1.10 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 
20 

·· ··· Turbine Bypass Valve In-Service, TBVIS 

I ' I l 
I I I I 
I ! I 
i · 1 I 
I I ' 
I i ··---·--···-·1-· i .... ,,~ ........ -; 
! 

Turbine Bypass Valve Out-of-Service, TBVOOS 
I ' l I 

I i i I .. , ............ _ ... , . -l · ............. . : .. . .. -... -··· ! . .. ........... , .. . 
I I 1 
I I l 

i I l l"TBVIS, s50% Core Flow 
~ "TBVOOS, s 50% Core Flow 

_ .... ~"TEVIS, > 5~% Core Flo~ ...... 

~ "TBVOOS, > r°% Core Fliw 

---+-- ......... .J; i ... - -.. .JI .. . 
I I ! 

-j ----t- -t-----11-- ........... .. 
I I l 

..... -···-· .J.' ' ................ -!-,!, ------· ···1--I I 1 ···· _, ....... 1-
1 T -i 

i I 
30 40 50 60 70 80 90 

Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 1.00 
30.0 0.50 30.0 0.50 

Core Flow > 50% Rated Core Flow > 50% Rated 

30.0 I 0.40 
25.0 . 0.36 

30.0 I 0.36 
25.0 . 0.32 

Core Flow S 50% Rated Core Flow S 50% Rated 

30.0 I 0.46 
25.0 . 0.40 

30.0 I 0.44. 
25.0 . 0.36 

Figure 3.15 Startup Operation LHGRFACp for ATRIUM-11 Fuel: 
Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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OLMCPR is calculated to be the most limiting of the flow or power dependent values 

where: 

OLMCPR limit = MAX ( MCPRF , MCPRp ) 

MCPRF 
MCPRp 

core flow-dependent MCPR limit 
power-dependent MCPR limit 

4.1 Flow Dependent MCPR Limit: MCPRF 

MCPRF limits are dependent upon core flow (% of Rated), and the max core flow limit, (Rated or 

Increased Core Flow, ICF). MCPRF limits are shown in Figure 4.1, per Reference 1. Limits are 
valid for all EOOS combinations. No adjustment is required for SLO conditions. 

4.2 Power Dependent MCPR Limit: MCPRp' 

MCPRp limits are dependent upon: 

• Core Power Level (% of Rated) 
• Technical Specification Scram Speed (TSSS), Nominal Scram Speed (NSS), or 

Optimum Scram Speed (OSS) 
• Cycle Operating Exposure (NEOC, EOC, and CD - as defined in this section) 
• Equipment Out-Of-Service Options 
• Two or Single recirculation Loop Operation (TLO vs. SLO) 

The MCPRP limits are provided in Table 4.2 through Table 4.4, where each table contains the 
limits for all fuel types and EOOS options (for a specified scram speed and exposure range). 
The CMSS determines MCPRp limits, from these tables, based on linear interpolation between 
the specified powers. 

4.2.1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional power 
dependent limits are shown in Table 4.5 through Table 4.8 based on temperature conditions 
identified in Table 3.1. 
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4.2.2 Scram Speed Dependent Limits (TSSS vs. NSS vs. OSS) 

EDMS: L32160107 804 
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MCPRp limits are provided for three different sets of assumed scram speeds. The Technical 
Specification Scram Speed (TSSS) MCPRp limits are applicable at all times, as long as the 
scram time surveillance demonstrates the times in Technical Specification Table 3.1.4-1 are 
met. Both Nominal Scram Speeds (NSS) and/or Optimum Scram Speeds (OSS) may be used, 
as long as the scram time surveillance demonstrates Table 4.1 times are applicable. ·t 

Table 4.1 Nominal Scram Time Basis 

Notch Nominal Optimum 
Position Scram Timing Scram Timing 

(index) (seconds) (seconds) 

46 0.420 0.380 

36 0.980 0.875 

26 1.600 1.465 

6 2.900 2.900 

In demonstrating compliance with the NSS and/or OSS scram time basis, surveillance 
requirements from Technical Specification 3.1.4 apply; accepting the definition of SLOW rods 
should conform to scram speeds shown in Table 4.1. If conformance is not demonstrated, 
TSSS based MCPRp limits are applied. 

On initial cycle startup, TSSS limits are used until the successful completion of scram timing 
confirms NSS and/or OSS based limits are applicable. 

4.2.3 Exposure Dependent Limits 

Exposures are tracked on a Core Average Exposure basis (CAVEX, not Cycle Exposure). 
Higher exposure MCPRp limits are always more limiting and may be used for any Core Average 
Exposure up to the ending exposure. Per Reference 1, MCPRp limits are provided for the 
following exposure ranges: 

BOC to NEOC 
BOC to EOCLB 
BOC to End of Coast 

NEOC corresponds to 
EOCLB corresponds to 
End of Coast 

NEOC refers to a Near EOC exposure point. 

• Reference 1 analysis results are based on information identified in Reference 4. 

30,910.3 MWd / MTU 
33,210.3 MWd / MTU 
34,624.4 MWd / MTU 

t Drop out times consistent with method used to perform actual timing measurements (i.e., including pickup/dropout effects). 
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The EOCLB exposure point is not the true End-Of-Cycle exposure. Instead it corresponds to a 
licensing exposure window exceeding expected end-of-full-power-life. 

The End of Coast exposure point represents a licensing exposure point exceeding the expected 
end-of-cycle exposure including cycle extension options. 

4.2.4 Equipment Out-Of-Service (EOOS) Options 

EOOS options· covered by MCPRp limits are given by the following: 

In-Service 
RPTOOS 
TBVOOS 
RPTOOS+ TBVOOS 
PLUOOS 
PLUOOS+RPTOOS 
PLUOOS+ TBVOOS 
PLUOOS+TBVOOS+RPTOOS 
FHOOS ( or FFWTR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Combined RPTOOS and TBVOOS 
Power Load Unbalance Out-Of-Service 
Combined PLUOOS and RPTOOS 
Combined PLUOOS and TBVOOS 
Combined PLUOOS, RPTOOS, and TBVOOS 
Feedwater Heaters Out-Of-Service (or Final 
Feedwater Temperature Reduction) 
One Recirculation Pump Out-Of-Service 

For exposure ranges up to NEOC and EOCLB, additional combinations of MCPRp limits are 
also provided including FHOOS. The coast down exposure range assumes application of 
FFWTR. FHOOS based MCPRp limits for the coast down exposure are redundant because the 
temperature setdown assumption is identical with FFWTR. 

4.2.5 Single-Loop-Operation (SLO) Limits 

When operating in RCPOOS conditions, MCPRp limits are constructed differently from the 
normal operating RCP conditions. The limiting event for RCPOOS is a pump seizure scenario, 
which sets the upper bound for allowed core power and flowt. This event is not impacted by 
scram time assumptions. Specific MCPRp limits are shown in Table 4.9. 

4.2.6 Below Pbypass Limits 

Below Pbypass (30% rated power), MCPRp limits depend upon core flow. One set of MCPRp 
limits applies for core flow above 50% of rated; a second set applies if the core flow is less than 
or equal to 50% rated. 

• All equipment service conditions assume 1 SRVOOS. 

t RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 
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(107.0% maximum core flow line is used to support 105% rated flow operation, /CF) 
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Table 4.2 MCPRp Limits for All Fuel Types: Optimum Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating Fower to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.43 1.46 1.48 1.40 1.41 1.43 1.38 1.40 1.42 
75 1.59 1.60 1.64 1.53 1.53 1.56 1.51 1.52 1.55 
65 1.68 1.69 1.75 1.61 1.61 1.66 1.60 1.61 1.69 
50 1.85 1.86 --- 1.76 1.76 --- 1.83 1.84 ---
50 1.93 1.94 1.96 1.81 1.81 1.84 1.85 1.86 1.95 

Base Case 40 2.14 2.15 2.26 1.99 1.99 2.09 2.10 2.11 2.24 
30 2.51 2.52 2.67 2.28 2.28 2.42 2.44 2.45 2.62 

30 at> 50%F 2.65 2.66 2.79 2.59 2.59 2.71 2.62 2.63 2.74 
25at> 50%F 2.93 2.94 3.07 2.87 2.87 3.01 2.88 2.89 3.04 
30ats 50%F 2.58 2.59 2.69 2.50 2.50 2.60 2.57 2.58 2.69 
25ats 50%F 2.77 2.78 2.92 2.73 2.73 2.87 2.81 2.82 2.98 

100 1.47 1.48 --- 1.43 1.43 -- 1.41 1.42 ---
75 1.62 1.64 --- 1.56 1.56 --- 1.54 1.55 --
65 1.74 1.75 --- 1.66 1.66 --- 1.68 1.69 ---
50 --- --- --- --- --- -- --- --- ---
50 1.95 1.96 --- 1.84 1.84 --- 1.94 1.95 ---

FHOOS 40 2.25 2.26 --- 2.09 2.09 --- 2.23 2.24 ---
30 2.66 2.67 -- 2.42 2.42 --- 2.61 2.62 ---

30at>50%F 2.78 2.79 --- 2.71 2.71 --- 2.73 2.74 ---
25at>50%F 3.06 3.07 -- 3.01 3.01 --- 3.03 3.'04 --
30ats 50%F 2.68 2.69 --- 2.60 2.60 --- 2.68 2.69 ---
25ats 50%F 2.91 2.92 --- 2.87 2.87 --- 2.97 2.98 ---

All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR/FHOOS is supported for the BOC to End of Coast limits. 

BrCM/115 Feny Unit 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 

Page 29 
1VA-COLR-BF2C19, Revision 4 (Fina~ 



il!lil NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 

EDMS: l32 160107 804 

Date: January 7, 2016 

Table 4.3 MCPRp Limits for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.44 1.47 1.50 1.41 1.42 1.45 1.40 1.42 1.44 
75 1.60 1.61 1.64 1.54 1.55 1.57 1.53 1.54 1.59 
65 1.69 1.70 1.76 1.62 1.62 1.67 1.64 1.65 1.73 
50 1.90 1.91 --- 1.79 1.79 --- --- --- --
50 1.94 1.95 2.01 1.81 1.82 1.87 1.87 1.88 2.00 

Base Case 40 2.19 2.20 2.32 2.03 2.03 2.12 2.15 2.16 2.29 
30 2.57 2.58 2.74 2.33 2.33 2.47 2.50 2.51 2.68 

30at>50%F 2.65 2.66 2.79 2.59 2.59 2.71 2.62 2.63 2.74 
25at>50%F 2.93 2.94 3.07 2.87 2.87 3.01 2.88 2.89 3.04 
30ats 50%F 2.58 2.59 2.74 2.50 2.50 2.60 2.57 2.58 2.69 
25atS50%F 2.77 2.78 2.92 2.73 2.73 2.87 2.81 2.82 2.98 

100 1.50 1.52 1.54 1.45 1.46 1.48 1.44 1.46 1.47 
75 1.65 1.66 1.69 1.58 1.58 1.60 1.57 1.58 1.60 
65 1.75 1.76 1.81 1.66 1.66 1.70 1.65 1.66 1.74 
50 1.91 1.92 --- 1.80 1.80 --- --- -- ---
50 1.94 1.95 2.01 1.81 1.82 1.88 1.88 1.89 2.00 

TBVOOS 40 2.19 2.20 2.32 2.03 2.03 2.12 2.15 2.16 2.29 
30 2.57 2.58 2.74 2.33 2.33 2.47 2.50 2.51 2.68 

30at> 50%F 3.26 3.27 3.41 3.09 3.09 3.22 3.23 3.24 3.38 
25at>50%F 3.67 3.68 3.80 3.52 3.52 3.63 3.61 3.62 3.76 
30ats 50%F 3.02 3.03 3.18 2.85 2.85 2.99 3.04 3.05 3.20 
25ats 50%F 3.45 3.46 3.67 3.32 3.32 3.50 3.45 3.46 3.65 

100 1.48 1.50 --- 1.44 1.45 --- 1.43 1.44 ---
75 1.64 1.64 --- 1.57 1.57 --- 1.58 1.59 ---
65 1.75 1.76 --- 1.67 1.67 --- 1.72 1.73 ---
50 -- --- --- --- --- --- --- --- ---
50 2.00 2.01 --- 1.87 1.87 --- 1.99 2.00 ---

FHOOS 40 2.31 2.32 --- 2.12 2.12 --- 2.28 2.29 ---
30 2.73 2.74 --- 2.47 2.47 --- 2.67 2.68 ---

30at>50%F 2.78 2.79 --- 2.71 2.71 --- 2.73 2.74 ---
25at>50%F 3.06 3.07 --- 3.01 3.01 --- 3.03 3.04 ---
30ats 50%F 2.73 2.74 --- 2.60 2.60 --- 2.68 2.69 ---
25atS50%F 2.91 2.92 --- 2.87 2.87 --- 2.97 2.98 ---

100 1.44 1.47 1.50 1.41 1.42 1.45 1.40 1.42 1.44 
75 1.60 1.61 1.64 1.54 1.55 1.57 1.53 1.54 1.59 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 --- --- --- --- --- --- --- --- ---
50 1.94 1.95 2.01 1.81 1.82 1.87 1.87 1.88 2.00 

PLUOOS 40 2.19 2.20 2.32 2.03 2.03 2.12 2.15 2.16 2.29 
30 2.57 2.58 2.74 2.33 2.33 2.47 2.50 2.51 2.68 

30at>50%F 2.65 2.66 2.79 2.59 2.59 2.71 2.62 2.63 2.74 
25at>50%F 2.93 2.94 3.07 2.87 2.87 3.01 2.88 2.89 3.04 
30atS50%F 2.58 2.59 2.74 2.50 2.50 2.60 2.57 2.58 2.69 
25ats50%F 2.77 2.78 2.92 2.73 2.73 2.87 2.81 2.82 2.98 

All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST' exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.3 MCPRp Limits for All Fuel Types: Nominal Scram Time Basis (continued)· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating Fbwer to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.53 1.54 --- 1.47 1.48 --- 1.46 1.47 ---
75 1.68 1.69 --- 1.60 1.60 --- 1.59 1.60 --
65 1.80 1.81 --- 1.70 1.70 --- 1.73 1.74 ---
50 --- --- --- --- --- --- --- --- ---

TBVOOS 
50 2.00 2.01 --- 1.88 1.88 --- 1.99 2.00 ---

FHOOS 
40 2.31 2.32 --- 2.12 2.12 --- 2.28 2.29 ---
30 2.73 2.74 --- 2.47 2.47 --- 2.67 2.68 ---

30 at> 50%F 3.40 3.41 --- 3.22 3.22 --- 3.37 3.38 ---
25at> 50%F 3.79 3.80 --- 3.63 3.63 --- 3.75 3.76 ---
30ats 50%F 3.17 3.18 --- 2.99 2.99 --- 3.19 3.20 ---
25ats 50%F 3.66 3.67 --- 3.50 3.50 --- 3.64 3.65 ---

100 1.50 1.52 1.54 1.45 1.46 1.48 1.44 1.46 1.47 
75 1.65 1.66 1.69 1.58 1.58 1.60 1.57 1.58 1.60 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 --- --- --- --- --- --- --- --- ---

TBVOOS 
50 1.94 1.95 2.01 1.81 1.82 1.88 1.88 1.89 2.00 

PLUOOS 
40 2.19 2.20 2.32 2.03 2.03 2.12 2.15 2.16 2.29 
30 2.57 2.58 2.74 2.33 2.33 2.47 2.50 2.51 2.68 

30at> 50%F 3.26 3.27 3.41 3.09 3.09 3.22 3.23 3.24 3.38 
25 at> 50%F 3.67 3.68 3.80 3.52 3.52 3.63 3.61 3.62 3.76 
30 ats 50%F 3.02 3.03 3.18 2.85 2.85 2.99 3.04 3.05 3.20 
25ats 50%F 3.45 3.46 3.67 3.32 3.32 3.50 3.45 3.46 3.65 

100 1.48 1.50 --- 1.44 1.45 --- 1.43 1.44 ---
75 1.64 1.64 --- 1.57 1.57 --- 1.58 1.59 ---
65 1.85 1.87 --- 1.73 1.74 --- 1.76 1.78 ---
50 --- --- --- --- --- --- --- --- ---

FHOOS 
50 2.00 2.01 --- 1.87 1.87 --- 1.99 2.00 ---

PLUOOS 
40 2.31 2.32 --- 2.12 2.12 --- 2.28 2.29 ---
30 2.73 2.74 --- 2.47 2.47 --- 2.67 2.68 ---

30 at>50%F 2.78 2.79 --- 2.71 2.71 --- 2.73 2.74 ---
25at>50%F 3.06 3.07 --- 3.01 3.01 --- 3.03 3.04 --
30 ats 50%F 2.73 2.74 --- 2.60 2.60 --- 2.68 2.69 ---
25ats 50%F 2.91 2.92 --- 2.87 2.87 --- 2.97 2.98 ---

100 1.53 1.54 -- 1.47 1.48 --- 1.46 1.47 ---
75 1.68 1.69 --- 1.60 1.60 --- 1.59 1.60 ---
65 1.85 1.87 --- 1.73 1.74 --- 1.76 1.78 ---
50 --- --- --- --- --- --- --- --- ---

TBVOOS 50 2.00 2.01 --- 1.88 1.88 --- 1.99 2.00 ---
FHOOS 40 2.31 2.32 --- 2.12 2.12 --- 2.28 2.29 ---
PLUOOS 30 2.73 2.74 --- 2.47 2.47 --- 2.67 2.68 ---

30 at>50%F 3.40 3.41 --- 3.22 3.22 --- 3.37 3.38 ---
25 at> 50%F 3.79 3.80 --- 3.63 3.63 --- 3.75 3.76 ---
30ats 50%F 3.17 3.18 --- 2.99 2.99 --- 3.19 3.20 ---
25ats 50%F 3.66 3.67 --- 3.50 3.50 --- 3.64 3.65 ---

All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.4 MCPRp Limits for All Fuel Types: Technical Specification Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Fower to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.47 1.48 1.51 1.43 1.43 1.46 1.42 1.43 1.45 
75 1.61 1.62 1.65 1.55 1.55 1.58 1.55 1.56 1.63 
65 1.70 1.71 1.79 1.63 1.63 1.68 1.69 1.70 1.77 
50 --- --- --- --- 1.82 --- -- --- ---
50 1.95 1.96 2.07 1.82 1.83 1.90 1.92 1.93 2.05 

Base Case 40 2.25 2.26 2.37 2.06 2.06 2.16 2.20 2.21 2.34 
30 2.64 2.65 2.81 2.38 2.38 2.52 2.55 2.56 2.74 

30 at>50%F 2.65 2.66 2.81 2.59 2.59 2.71 2.62 2.63 2.74 
25 at> 50%F 2.93 2.94 3.07 2.87 2.87 3.01 2.88 2.89 3.04 
30 at:, 50%F 2.64 2.65 2.81 2.50 2.50 2.60 2.57 2.58 2.74 
25 at:, 50%F 2.77 2.78 2.92 2.73 2.73 2.87 2.81 2.82 2.98 

100 1.52 1.54 1.56 1.47 1.47 1.48 1.46 1.47 1.49 
75 1.66 1.67 1.70 1.59 1.59 1.61 1.58 1.59 1.64 
65 1.76 1.77 1.82 1.67 1.67 1.71 1.70 1.71 1.78 
50 --- --- --- --- --- --- --- --- ---
50 1.96 1.97 2.07 1.83 1.83 1.91 1.93 1.94 2.06 

TBVOOS 40 2.26 2.27 2.38 2.07 2.07 2.16 2.20 2.21 2.34 
30 2.64 2.65 2.81 2.38 2.38 2.52 2.55 2.56 2.74 

30at> 50%F 3.26 3.27 3.41 3.09 3.09 3.22 3.23 3.24 3.38 
25at> 50%F 3.67 3.68 3.80 3.52 3.52 3.63 3.61 3.62 3.76 
30at:, 50%F 3.02 3.03 3.18 2.85 2.85 2.99 3.04 3.05 3.20 
25at=, 50%F 3.45 3.46 3.67 3.32 3.32 3.50 3.45 3.46 3.65 

100 1.50 1.51 --- 1.46 1.46 --- 1.44 1.45 ---
75 1.64 1.65 --- 1.58 1.58 --- 1.62 1.63 ---

65 1.78 1.79 --- 1.68 1.68 --- 1.76 1.77 ---
50 --- --- --- --- --- --- --- --- ---
50 2.06 2.07 --- 1.90 1.90 --- 2.04 2.05 ---

FHOOS 40 2.36 2.37 -- 2.16 2.16 --- 2.33 2.34 ---
30 2.80 2.81 --- 2.52 2.52 -- 2.73 2.74 ---

30 at> 50%F 2.80 2.81 --- 2.71 2.71 --- 2.73 2.74 ---
25at> 50%F 3.06 3.07 -- 3.01 3.01 -- 3.03 3.04 ---
30at:, 50%F 2.80 2.81 --- 2.60 2.60 -- 2.73 2.74 ---
25at=, 50%F 2.91 2.92 --- 2.87 2.87 --- 2.97 2.98 ---

100 1.47 1.48 1.51 1.43 1.43 1.46 1.42 1.43 1.45 
75 1.61 1.62 1.65 1.55 1.55 1.58 1.55 1.56 1.63 
65 1.87 1.89 1.89 1.75 1.76 1.78 1.78 1.81 1.81 
50 --- --- --- --- --- --- --- --- ---
50 1.95 1.96 2.07 1.82 1.83 1.90 1.92 1.93 2.05 

PLUOOS 40 2.25 2.26 2.37 2.06 2.06 2.16 2.20 2.21 2.34 
30 2.64 2.65 2.81 2.38 2.38 2.52 2.55 2.56 2.74 

30at>50%F 2.65 2.66 2.81 2.59 2.59 2.71 2.62 2.63 2.74 
25 at> 50%F 2.93 2.94 3.07 2.87 2.87 3.01 2.88 2.89 3.04 
30at=,50%F 2.64 2.65 2.81 2.50 2.50 2.60 2.57 2.58 2.74 
25at:,50%F 2.77 2.78 2.92 2.73 2.73 2.87 2.81 2.82 2.98 

All limits, including "Base Case,' support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.4 MCPRp Limits for All Fuel Types: Technical Specification Scram Time Basis (continued)* 

ATRIUM-10 A TRIUM-10XM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating F\Jwer to to to End of to to to End of to to to End of 

Condttion (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.54 1.56 -- 1.48 1.48 -- 1.47 1.49 ---
75 1.69 1.70 --- 1.61 1.61 -- 1.63 1.64 ---
65 1.81 1.82 --- 1.71 1.71 --- 1.77 1.78 ---
50 --- --- --- --- --- --- --- --- ---

TBVOOS 
50 2.06 2.07 --- 1.91 1.91 --- 2.05 2.06 ---

FHOOS 
40 2.37 2.38 --- 2.16 2.16 --- 2.33 2.34 ---
30 2.80 2.81 --- 2.52 2.52 --- 2.73 2.74 ---

30at>50%F 3.40 3.41 --- 3.22 3.22 --- 3.37 3.38 ---
25at>50%F 3.79 3.80 --- 3.63 3.63 --- 3.75 3.76 --
30ats50%F 3.17 3.18 --- 2.99 2.99 --- 3.19 3.20 ---
25atS50%F 3.66 3.67 --- 3.50 3.50 --- 3.64 3.65 ---

100 1.52 1.54 1.56 1.47 1.47 1.48 1.46 1.47 1.49 
75 1.66 1.67 1.70 1.59 1.59 1.61 1.58 1.59 1.64 
65 1.87 1.89 1.89 1.75 1.76 1.78 1.78 1.81 1.81 
50 --- --- --- --- --- -- --- --- ---

TBVOOS 
50 1.96 1.97 2.07 1.83 1.83 1.91 1.93 1.94 2.06 

PLUOOS 
40 2.26 2.27 2.38 2.07 2.07 2.16 2.20 2.21 2.34 
30 2.64 2.65 2.81 2.38 2.38 2.52 2.55 2.56 2.74 

30 at> 50%F 3.26 3.27 3.41 3.09 3.09 3.22 3.23 3.24 3.38 
25at> 50%F 3.67 3.68 3.80 3.52 3.52 3.63 3.61 3.62 3.76 
30ats 50%F 3.02 3.03 3.18 2.85 2.85 2.99 3.04 3.05 3.20 
25ats 50%F 3.45 3.46 3.67 3.32 3.32 3.50 3.45 3.46 3.65 

100 1.50 1.51 --- 1.46 1.46 --- 1.44 1.45 ---
75 1.64 1.65 --- 1.58 1.58 --- 1.62 1.63 ---
65 1.87 1.89 --- 1.75 1.76 --- 1.78 1.81 ---
50 --- --- --- --- --- --- -- -- ---

FHOOS 
50 2.06 2.07 --- 1.90 1.90 --- 2.04 2.05 ---

PLUOOS 
40 2.36 2.37 --- 2.16 2.16 --- 2.33 2.34 --
30 2.80 2.81 --- 2.52 2.52 --- 2.73 2.74 ---

30at> 50%F 2.80 2.81 --- 2.71 2.71 --- 2.73 2.74 ---
25at> 50%F 3.06 3.07 --- 3.01 3.01 --- 3.03 3.04 ---
30ats 50%F 2.80 2.81 --- 2.60 2.60 --- 2.73 2.74 ---
25ats 50%F 2.91 2.92 --- 2.87 2.87 --- 2.97 2.98 ---

100 1.54 1.56 --- 1.48 1.48 --- 1.47 1.49 --
75 1.69 1.70 --- 1.61 1.61 --- 1.63 1.64 ---
65 1.87 1.89 --- 1.75 1.76 --- 1.78 1.81 ---
50 --- --- --- --- --- --- --- --- ---

TBVOOS 50 2.06 2.07 --- 1.91 1.91 --- 2.05 2.06 ---
FHOOS 40 2.37 2.38 --- 2.16 2.16 --- 2.33 2.34 ---
PLUOOS 30 2.80 2.81 --- 2.52 2.52 --- 2.73 2.74 ---

30 at>50%F 3.40 3.41 -- 3.22 3.22 --- 3.37 3.38 ---
25 at>50%F 3.79 3.80 --- 3.63 3.63 --- 3.75 3.76 ---
30ats50%F 3.17 3.18 --- 2.99 2.99 --- 3.19 3.20 ---
25ats 50%F 3.66 3.67 --- 3.50 3.50 --- 3.64 3.65 ---

All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.5 Startup Operation MCPRp Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Fbwer to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.48 1.50 1.50 1.44 1.45 1.45 1.43 1.44 1.44 
75 1.64 1.64 1.64 1.57 1.57 1.57 1.58 1.59 1.59 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 --- --- --- --- --- -- --- --- ---
50 2.23 2.24 2.24 2.07 2.07 2.07 2.26 2.27 2.27 

TBVIS 40 2.60 2.61 2.61 2.38 2.38 2.38 2.62 2.63 2.63 
30 3.10 3.11 3.11 2.79 2.79 2.79 3.05 3.06 3.06 

30 at>50%F 3.10 3.11 3.11 2.98 2.98 2.98 3.05 3.06 3.06 
25 at>50%F 3.42 3.43 3.43 3.30 3.30 3.30 3.39 3.40 3.40 
30ats 50%F 3.10 3.11 3.11 2.86 2.86 2.86 3.05 3.06 3.06 
25ats 50%F 3.38 3.39 3.39 3.18 3.18 3.18 3.30 3.31 3.31 

100 1.53 1.54 1.54 1.47 1.48 1.48 1.46 1.47 1.47 
75 1.68 1.69 1.69 1.60 1.60 1.60 1.59 1.60 1.60 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 --- --- --- --- --- --- --- --- --
50 2.23 2.24 2.24 2.07 2.07 2.07 2.26 2.27 2.27 

TBVOOS 40 2.60 2.61 2.61 2.38 2.38 2.38 2.62 2.63 2.63 
30 3.10 3.11 3.11 2.79 2.79 2.79 3.05 3.06 3.06 

30 at> 50%F 3.60 3.61 3.61 3.42 3.42 3.42 3.62 3.63 3.63 
25at> 50%F 4.03 4.04 4.04 3.86 3.86 3.86 4.03 4.04 4.04 
30 ats 50%F 3.43 3.44 3.44 3.24 3.24 3.24 3.43 3.44 3.44 
25 ats 50%F 3.93 3.94 3.94 3.78 3.78 3.78 3.94 3.95 3.95 

Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 

BrCMlllS Feny Unit 2 Cyde 19 
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Table 4.6 Startup Operation MCPRp Limits for Table 3.1 Temperature 
Range 2 for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Fbwer to to to 8Jd of to to to 8Jd of to to to 8Jd of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.48 1.50 1.50 1.44 1.45 1.45 1.43 1.44 1.44 
75 1.64 1.64 1.64 1.57 1.57 1.57 1.58 1.59 1.59 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 --- -- --- --- --- --- -- -- ---
50 2.25 2.26 2.26 2.08 2.08 2.08 2.28 2.29 2.29 

IBVIS 40 2.62 2.63 2.63 2.39 2.39 2.39 2.64 2.65 2.65 
30 3.12 3.13 3.13 2.82 2.82 2.82 3.08 3.09 3.09 

30at>50%F 3.12 3.13 3.13 2.99 2.99 2.99 3.08 3.09 3.09 
25 at> 50%F 3.44 3.45 3.45 3.32 3.32 3.32 3.41 3.42 3.42 
30ats 50%F 3.12 3.13 3.13 2.88 2.88 2.88 3.08 3.09 3.09 
25ats 50%F 3.40 3.41 3.41 3.20 3.20 3.20 3.32 3.33 3.33 

100 1.53 1.54 1.54 1.47 1.48 1.48 1.46 1.47 1.47 
75 1.68 1.69 1.69 1.60 1.60 1.60 1.59 1.60 1.60 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 --- --- --- --- --- --- --- -- --
50 2.25 2.26 2.26 2.08 2.08 2.08 2.28 2.29 2.29 

TBVOOS 40 2.62 2.63 2.63 2.39 2.39 2.39 2.64 2.65 2.65 
30 3.12 3.13 3.13 2.82 2.82 2.82 3.08 3.09 3.09 

30at>50%F 3.62 3.63 3.63 3.43 3.43 3.43 3.64 3.65 3.65 
25at>50%F 4.04 4.05 4.05 3.88 3.88 3.88 4.05 4.06 4.06 
30atS50%F 3.45 3.46 3.46 3.26 3.26 3.26 3.45 3.46 3.46 
25ats50%F 3.95 3.96 3.96 3.80 3.80 3.80 3.96 3.97 3.97 

Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 

Brov.n,s Ferry Unit 2 Cyde 19 
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Table 4.7 Startup Operation MCPRp Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Technical Specification Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Fower to to to End of to to to End of to to to End of 

Cond~ion (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.50 1.51 1.51 1.46 1.46 1.46 1.44 1.45 1.45 
75 1.64 1.65 1.65 1.58 1.58 1.58 1.62 1.63 1.63 
65 1.87 1.89 1.89 1.75 1.76 1.78 1.78 1.81 1.81 
50 --- --- --- --- --- --- --- --- ---
50 2.29 2.30 2.30 2.10 2.10 2.10 2.32 2.33 2.33 

TBVIS 40 2.66 2.67 2.67 2.42 2.42 2.42 2.68 2.69 2.69 
30 3.17 3.18 3.18 2.85 2.85 2.85 3.12 3.13 3.13 

30at>50%F 3.17 3.18 3.18 2.98 2.98 2.98 3.12 3.13 3.13 
25at>50%F 3.42 3.43 3.43 3.30 3.30 3.30 3.39 3.40 3.40 
30ats 50%F 3.17 3.18 3.18 2.86 2.86 2.86 3.12 3.13 3.13 
25ats 50%F 3.38 3.39 3.39 3.18 3.18 3.18 3.30 3.31 3.31 

100 1.54 1.56 1.56 1.48 1.48 1.48 1.47 1.49 1.49 
75 1.69 1.70 1.70 1.61 1.61 1.61 1.63 1.64 1.64 
65 1.87 1.89 1.89 1.75 1.76 1.78 1.78 1.81 1.81 
50 --- --- --- --- --- --- -- --- --
50 2.29 2.30 2.30 2.11 2.11 2.11 2.32 2.33 2.33 

TBVOOS 40 2.66 2.67 2.67 2.42 2.42 2.42 2.68 2.69 2.69 
30 3.17 3.18 3.18 2.85 2.85 2.85 3.12 3.13 3.13 

30at>50%F 3.60 3.61 3.61 3.42 3.42 3.42 3.62 3.63 3.63 
25at>50%F 4.03 4.04 4.04 3.86 3.86 3.86 4.03 4.04 4.04 
30ats 50%F 3.43 3.44 3.44 3.24 3.24 3.24 3.43 3.44 3.44 
25ats 50%F 3.93 3.94 3.94 3.78 3.78 3.78 3.94 3.95 3.95 

Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 

Br01M1S Feriy Unit 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 

Page 36 
TVA-COLR-BF2C19, Revision 4 (Final) 



imNPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 

EDMS: l32 160107 804 

Date: January 7, 2016 

Table 4.8 Startup Operation MCPRp Limits for Table 3.1 Temperature 
Range 2 for All Fuel Types: Technical Specification Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Fower to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.50 1.51 1.51 1.46 1.46 1.46 1.44 1.45 1.45 
75 1.64 1.65 1.65 1.58 1.58 1.58 1.62 1.63 1.63 
65 1.87 1.89 1.89 1.75 1.76 1.78 1.78 1.81 1.81 
50 --- -- --- --- --- --- --- --- ---
50 2.31 2.32 2.32 2.11 2.11 2.11 2.33 2.34 2.34 

TBVIS 40 2.68 2.69 2.69 2.43 2.43 2.43 2.70 2.71 2.71 
30 3.20 3.21 3.21 2.88 2.88 2.88 3.15 3.16 3.16 

30at>50%F 3.20 3.21 3.21 2.99 2.99 2.99 3.15 3.16 3.16 
25at> 50%F 3.44 3.45 3.45 3.32 3.32 3.32 3.41 3.42 3.42 
30ats 50%F 3.20 3.21 3.21 2.88 2.88 2.88 3.15 3.16 3.16 
25 ats 50%F 3.40 3.41 . 3.41 3.20 3.20 3.20 3.32 3.33 3.33 

100 1.54 1.56 1.56 1.48 1.48 1.48 1.47 1.49 1.49 
75 1.69 1.70 1.70 1.61 1.61 1.61 1.63 1.64 1.64 
65 1.87 1.89 1.89 1.75 1.76 1.78 1.78 1.81 1.81 
50 --- --- --- --- --- --- --- --- ---
50 2.31 2.32 2.32 2.12. 2.12 2.12 2.33 2.34 2.34 

TBVOOS 40 2.68 2.69 2.69 2.43 2.43 2.43 2.70 2.71 2.71 
30 3.20 3.21 3.21 2.88 2.88 2.88 3.15 3.16 3.16 

30 at> 50%F 3.62 3.63 3.63 3.43 3.43 3.43 3.64 3.65 3.65 
25 at> 50%F 4.04 4.05 4.05 3.88 3.88 3.88 4.05 4.06 4.06 
30ats 50%F 3.45 3.46 3.46 3.26 3.26 3.26 3.45 3.46 3.46 
25ats 50%F 3.95 3.96 3.96 3.80 3.80 3.80 3.96 3.97 3.97 

Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 

BrCMlllS Ferry Unit 2 Cyde 19 
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Table 4.9 MCPRp Limits for All Fuel Types: Single Loop Operation for All Scram Times· 

Operating Power BOC to End of COAST 

Condition (% of rated) ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

100 2.09 2.01 2.07 
50 2.09 2.01 2.07 
40 2.39 2.18 2.36 

RCPOOS 30 2.83 2.54 2.76 
FHOOS 30 at> 50%F 2.83 2.73 2.76 

25 at> 50%F 3.09 3.03 3.06 
30 at :S 50%F 2.83 2.62 2.76 
25 at :S 50%F 2.94 2.89 3.00 

100 2.09 2.01 2.08 
50 2.09 2.01 2.08 

RCPOOS 40 2.40 2.18 2.36 
TBVOOS 30 2.83 2.54 2.76 
R.UOOS 30 at> 50%F 3.43 3.24 3.40 
FHOOS 25 at> 50%F 3.82 3.65 3.78 

30 at :S 50%F 3.20 3.01 3.22 
25 at :S 50%F 3.69 3.52 3.67 

100 2.32 2.13 2.35 
, 50 2.32 2.13 2.35 

( 
40 2.69 2.44 2.71 

RCPOOS 
TBVOOS 

30 3.20 2.87 3.15 

FHOOS1 
30 at>50%F 3.63 3.44 3.65 
25 at> 50%F 4.06 3.88 4.06 
30 at :S 50%F 3.46 3.26 3.46 
25 at :S 50%F 3.96 3.80 3.97 

100 2.34 2.14 2.36 
50 2.34 2.14 2.36 

RCPOOS 
40 2.71 2.45 2.73 

TBVOOS 
30 3.23 2.90 3.18 

FHOOS2 
30 at> 50%F 3.65 3.45 3.67 
25 at> 50%F 4.07 3.90 4.08 
30 at :S 50%F 3.48 3.28 3.48 
25 at s 50%F 3.98 3.82 3.99 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. 

RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 

BrO'MlS Feny Unit 2 Cyde 19 
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5 Oscillation Power Range 1Y1onitor (OPRM) Setpoint 
(Technical Specification 3.3.1.1} 

Technical Specification Table 3.3.1.1-1, Function 2f, identifies the OPRM upscale function. 

Instrument setpoints are established, such that the reactor will be tripped before an oscillation 
can grow to the point where the SLMCPR is exceeded. An Option Ill stability analysis is 
performed for each reload core to determine allowable OLMCPR's as a function of OPRM 
setpoint. Analyses consider both steady state startup operation, and the case of a two 
recirculation pump trip from rated power. 

The resulting stability based OLMCPR's are reported in Reference 1. The OPRM setpoint 
(sometimes referred to as the Amplitude Trip, Sp) is selected, such that required margin to the SLMCPR 
is provided without stability.being a limiting event. Analyses are based on cycle specific 
DIVOM analyses performed per Reference 22. The calculated OLMCPR's are shown in Table 
5.1. Review of results shown in COLR Table 4.2 indicates an OPRM setpoint of 1.14 may be 
used. The successive confirmation count (sometimes referred to as Np) is provided in Table 5.2, per 
Reference 30. 

Table 5.1 OPRM Setpoint Range· 

OPRM OLMCPR OLMCPR 
5etpoint (55) (2PT) 

1.05 1.15 1.20 

1.06 1.17 1.21 

1.07 1.19 1.23 

1.08 1.20 1.25 

1.09 1.22 1.27 

1.10 1.24 1.29 

1.11 1.26 1.31 

1.12 1.28 1.34 

1.13 1.30 1.36 

1.14 1.33 1.38 

1.15 1.35 1.40 

• Extrapolation beyond a setp~int of 1.15 is not allowed 

· Brovvns Ferry Unit 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 

Table 5.2 OPRM Successive 
Confirmation Count Setpoint 

Count OPRM 
5etpoint 

6 .:: 1.04 

8 :::: 1.05 

10 :::: 1.07 

12 .:: 1.09 

14 :::: 1.11 

16 :::: 1.14 

18 :::: 1.18 

20 :::: 1.24 
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6 APRM Flow Biased Rod Block Trip Settings 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 

The APRM rod block trip setting is based upon References 26 & 27, and is defined by the 
following: 

where: 

SRB ~ (0.66(W-!1W) + 61 %) 

SRB ~ (0.66(W-!1W) + 59%) 

Allowable Value 

Nominal Trip Setpoint (NTSP) 

SRB = 

w = 

11W = 

Rod Block setting in percent of rated thermal power (3458 MW1) 

Loop recirculation flow rate in percent of rated 

Difference between two-loop and single-loop effective recirculation flow 
at the same core flow (!iW=O.O for two-loop operation) 

The APRM rod block trip setting is clamped at a maximum allowable value of 115% 
(corresponding to a NTSP of 113%). 

Brcl'MlS Ferty Unit 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 
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7 Rod Block Monitor (RBM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1) 

The RBM trip setpoints and applicable power ranges, based on References 26 & 27, are shown 
in Table 7.1. Setpoints are based on an HTSP, unfiltered analytical limit of 114%. Unfiltered 
setpoints are consistent with a nominal RBM filter setting of 0.0 seconds; filtered setpoints are 
consistent with a nominal RBM filter setting less than 0.5 seconds. Cycle specific CRWE 
analyses of OLMCPR are documented in Reference 1, superseding values reported in 
References 26, 27, and 29. 

Table 7.1 Analytical RBM Trip Setpoints· 

Allowable Nominal Trip 
RBM Value Setpoint 

Trip Setpoint (AV) (NTSP) 
LPSP 27% 25% 

IPSP 62% 60% 

HPSP 82% 80% 

LTSP - unfiltered 121.7% 120.0% 
- filtered 120.7% 1.19:0% 

ITSP - unfiltered 116.7% 115.0% 
- filtered 115.7% 114.0% 

HTSP - unfiltered 111.7% 110.0% 
- filtered 110.9% 109.2% 

DTSP 90% 92% 

As a result of cycle specific CRWE analyses, RBM setpoints in Technical Specification Table 
3.3.2.1-1 are applicable as shown in Table 7.2. Cycle specific setpoint analysis results are 
shown in Table 7.3, per Reference 1. 

Table 7.2 RBM Setpoint Applicability 

Thermal Power Applicable Notes from 
(% Rated) MCPRt Table 3.3.2.1-1 Comment 

< 1.70 (a), (b), (f), (h) two loop operation 
> 27% and < 90% 

< 1.74 (a), (b ), (f), (h) single loop operation 

~ 90% < 1.39 (g) two loop operation* 

• Values are considered maximums. Using lower values, due to RBM system hardware/software limitations, is conservative, and acceptable. 

t MCPR values shown correspond with, (support), SLMPCR values identified in Reference 1. 
* Greater than 90% rated power is not attainable in single loop operation. 

BrO'MlS Ferry Unit 2 Cyde 19 
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Table 7.3 Control Rod Withdrawal Error Results 

RBM CRWE 
HTSP Analytical Limit OLMCPR 

Unfiltered 

107 1.20 

111 1.26 

114 1.37 

117 1.37 

Results, compared against the base case OLMCPR results of Table 4.2, indicate SLMCPR 
remains protected for RBM inoperable conditions (i.e., 114% unblocked). 

Brovvns Ferry Unit 2 Cyde 19 
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8 Shutdown Margin Limit 
(Technical Specification 3.1.1) 

EDMS: L32160107 804 

Date: January 7, 2016 

Assuming the strongest OPERABLE control blade is fully withdrawn, and all other OPERABLE 

control blades are fully inserted, the core shall be sub-critical and meet the following minimum 
shutdown margin: 

BrCM/115 FerJY Unit 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 
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In anticipation of cycle startup, it is necessary to describe the expected limits of operation. 

1.1 Purpose 

The primary purpose of this document is to satisfy requirements identified by unit technical 

specification section 5.6.5. This document may be provided, upon final approval, to the NRC. 

1.1.1 Revision 5 
The purpose of this revision is a consequence of the Reference 1 reload safety analyses 

revision. The Reference 1 revision is in response to condition report (CR) 1145408 feedwater 

runout flow. 

1.2 Scope 

This document will discuss the following areas: 

» Average Planar Linear Heat Generation Rate (APLHGR) Limit 

(Technical Specifications 3.2.1 and 3.7.5) 

Applicability: Mode 1, ;:: 25% RTP (Technical Specifications definition of RTP) 

~ Linear Heat Generation Rate (LHGR) Limit 

(Technical Specification 3.2.3, 3.3.4.1, and 3.7.5) 

Applicability: Mode 1, ;:: 25% RTP (Technical Specifications definition of RTP) 

~ Minimum Critical Power Ratio Operating Limit (OLMCPR) 
(Technical Specifications 3.2.2, 3.3.4.1, 3.7.5 and Table 3.3.2.1-1) 

Applicability: Mode 1, ;:: 25% RTP (Technical Specifications definition of RTP) 

~ Oscillation Power Range Monitor (OPRM) Setpoint 

(Technical Specification Table 3.3.1.1) 
Applicability: Mode 1, ;:: (as specified in Technical Specifications Table 3.3.1.1-1) 

~ Average Power Range Monitor (APRM) Flow Biased Rod Block Trip Setting 

(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 

Applicability: Mode 1,;:: (as specified in Technical Requirements Manuals Table 3.3.4-1) 

).,, Rod Block Monitor (RBM) Trip Setpoints and Operability 

(Technical Specification Table 3.3.2.1-1) 

Applicability: Mode 1, ;:: % RTP as specified in Table 3.3.2.1-1 (TS definition of RTP) 

).,, Shutdown Margin (SOM) Limit 

(Technical Specification 3.1.1) 

Applicability: All Modes 
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1.3 Fuel Loading 
The core will contain previously exposed AREVA NP, Inc., ATRIUM-10 fuel, along with fresh 
ATRIUM-1 OXM and ATRIUM-11 fuel. Nuclear fuel types used in the core loading are shown in 
Table 1.1. The core shuffle and final loading were explicitly evaluated for BOC cold shutdown 
margin performance as documented per Reference 5. 

Table 1.1 Nuclear Fuel Types· 

Nuclear 
Original Number of Fuel Type Fuel Names 

Fuel Description Cycle Assemblies (NFT) (Range) 

ATRIUM-10 A10-3799B-14GV80-F8D 17 73 10 FBD001-FBD136 

ATRIUM-10 A10-4004B-15GV80-F8D 17 115 11 FBD137-FBD272 

ATRIUM-10 A10-4165B-15GV75-FBE 18 176 12 FBE001-FBE176 

ATRIUM-10 A10-4107B-13GV75-FBE 18 68 13 FBE 177-FBE244 

ATRIUM-10 A10-41768-10GV75-FBE 18 72 14 FBE245-FBE316 

ATRIUM 10XM XMLC-3904B-15GV80-FBF 19 172 15 FBF401-FBF572 

ATRIUM 10XM XMLC-4035B-13GV80-FBF 19 80 16 FBF573-FBF652 

ATRIUM 11 A 11-36938-13GV80-FBF 19 8 17 FBF653-FBF660 

1.4 Acceptability 
Limits discussed in this document were generated based on NRC approved methodologies per 
References 6 through 25. 

• The table identifies the expected fuel type breakdown in anticipation of final core loading. The final composition of the core depends upon 
uncertainties during the outage such as discovering a failed fuel bundle, or other bundle damage. Minor core loading changes, due to 
unforeseen events, will conform to the safety and monitoring requirements identified in this document. 
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2 APLHGR Limits 
(Technical Specifications 3.2.1 & 3.7.5) 

The APLHGR limit is determined by adjusting the rated power APLHGR limit for off-rated power, 

off-rated flow, and SLO conditions. The most limiting of these is then used as follows: 

APLHGR limit= MIN ( APLHG_Rp , APLHGRF, APLHGRsLO) 

where: 

APLHGRp off-rated power APLHGR limit 

APLHGRF off-rated flow APLHGR limit 
APLHGRsLo SLO APLHGR limit 

2.1 Rated Power and Flow Limit: APLHGRRArEo 

[APLHGRRATED * MAPFACp] 
[APLHGRRATED * MAPFACF] 
[APLHGRRATED * SLO Multiplier] 

The rated conditions APLHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in 
Figure 2.1. The rated conditions APLHGR for ATRIUM-10XM are shown in Figure 2.2. The 
rated conditions APLHGR for ATRIUM-11 are shown in Figure 2.3. 

2.2 Off-Rated Power Dependent Limit: APLHGRP 

Reference 1 does not specify a power dependent APLHGR. Therefore, MAPFACp is set to a 
value of 1.0. 

2. 2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. No additional power 
dependent limitation is required. 

2.3 Off-Rated Flow Dependent Limit: APLHGRF 

Reference 1 does not specify a flow dependent APLHGR. Therefore, MAPFACF is set to a 
value of 1.0. 

2.4 Single Loop Operation Limit: APLHGRsLo 

The single loop operation multiplier for ATRIUM-10, ATRIUM-10XM, and ATRIUM-11 fuel is 
0.85, per Reference 1. 
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Figure 2.1 APLHGRRATED for ATRIUM-10 Fuel 
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Figure 2.2 APLHGRRATEDfor ATRIUM-10XM Fuel 
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Figure2.3 APLHGRRArEDforATRIUM-11 Fuel 
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2.5 Equipment Out-Of-Service Corrections 
The limits shown in Figure 2.1, Figure 2.2, and Figure 2.3 are applicable for operation with all 
equipment In-Service as well as the following Equipment Out-Of-Service (EOOS) options; 
including combinations of the options. 

In-Service 

RPTOOS 
TBVOOS 
PLUOOS 
FHOOS (or FFWTR) 

RCPOOS 

• All equipment service conditions assume 1 SRVOOS. 

BrOIM1S Ferry Unit 2 Cyde 19 
Core Operating Umi1s Report, (105% OL TP) 

All equipment In-Service· 
EOC-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbalance Out-Of-Service 
Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature Reduction 
One Recirculation Pump Out-Of-Service 
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3 LHGR Limits 
(Technical Specification 3.2.3, 3.3.4.1, & 3.7.5) 

The LHGR limit is determined by adjusting the rated power LHGR limit for off-rated power and 

off-rated flow conditions. The most limiting of these is then used as follows: 

where: 

LHGR limit= MIN ( LHGRP, LHGRF) 

LHGRp 

LHGRF 

off-rated power LHGR limit 

off-rated flow LHGR limit 

3.1 Rated Power and Flow Limit: LHGRRATED 

[LHGRRATED * LHGRFACp] 

[LHGRRATED * LHGRFACF] 

The rated conditions LHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in Figure 

3.1. The rated conditions LHGR for ATRIUM-10XM fuel is shown in Figure 3.2. The rated 
conditions LHGR for ATRIUM-11 fuel is shown in Figure 3.3. The LHGR limit is consistent with 

References 2 and 3. 

3.2 Off-Rated Power Dependent Limit: LHGRP 

LHGR limits are adjusted for off-rated power conditions using the LHGRFACp multiplier 
provided in Reference 1. The multiplier is split into two sub cases: turbine bypass valves in and 
out-of-service. The base case multipliers are shown in Figure 3.4 through Figure 3.6. 

3. 2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional limits are 
shown in Figure 3.10 through Figure 3.15, based on temperature conditions identified in Table 

3.1. 

Table 3.1 Startup Feedwater Temperature Basis 

Power 

(%Rated) 

25 

30 

40 

50 

Bro.NnS Feny Unit 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 

Temperature 

Range 1 
(OF) 

160.0 

165.0 

175.0 

185.0 

Range 2 
(OF) 

155.0 

160.0 

170.0 

180.0 
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3.3 Off-Rated Flow Dependent Limit: LHGRF 

LHGR limits are adjusted for off-rated flow conditions using the LHGRFACF multiplier provided 
in Reference 1. Multipliers are shown in Figure 3.7 through Figure 3.9. 

3.4 Equipment Out-Of-Service Corrections 

The limits shown in Figure 3.1 through Figure 3.3 are applicable for operation with all equipment 
In-Service as well as the following Equipment Out-Of-Service (EOOS) options; including 
combinations of the options.· 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 

FHOOS (or FFWTR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbalance Out-Of-Service 

Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature Reduction 
One Recirculation Pump Out-Of-Service 

Off-rated power corrections shown in Figure 3.4 through Figure 3.6 are dependent on operation 
of the Turbine Bypass Valve system. For this reason, separate limits are to be applied for 
TBVIS or TBVOOS operation. The limits have no dependency on RPTOOS, PLUOOS, 
FHOOS/FFWTR, or SLO. 

Off-rated flow corrections shown in Figure 3.7 through Figure 3.9 are bounding for all EOOS 
conditions. 

Off-rated power corrections shown in Figure 3.10 through Figure 3.15 are also dependent on 
operation of the Turbine Bypass Valve system. In this case, limits support FHOOS operation 
during startup. These limits have no dependency on RPTOOS, PLUOOS, or SLO. 

• All equipment service conditions assume 1 SRVOOS. 

Br011v11s Ferry Unit 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 
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Reactor Engineering and Fuels - BWRFE 
1101 Market Street, Chattanooga TN 37402 

20 40 60 

Pellet Exposure (GWd/MTU) 

Pellet LHGR 
Ex osure Limit 
(GWd/MTU) (kW/ft) 

0.0 13.4 

18.9 13.4 

74.4 7.1 

Figure 3.1 LHGRRATED for ATRIUM-10 Fuel 

BrOM'lS Ferry Unit 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 

EDMS: L32 160809 800 

Date: August 9, 2016 
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Reactor Engineering and Fuels - BWRFE 
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20 40 60 

Pellet Exposure (GWd/MTU) 

Pellet LHGR 
Ex osure Limit 
(GWd/MTU kW/ft) 

0.0 14.1 

18.9 14.1 

74.4 7.4 

EDMS: L32160809 800 

Date: August 9, 2016 

80 

Figure 3.2 LHGRRATED for ATRIUM-10XM Fuel 

Browns Feny Unit 2 Cyde 19 
Core Operating Limils Report, (105% OL TP) 
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20 40 60 

Pellet Exposure (GWd/MTU) 

Pellet LHGR 
Ex osure Limit 
(GWd/MTU) (kW/ft) 

0.0 12.2 

18.9 12.2 

74.4 6.4 

Figure 3.3 LHGRRATED for ATRIUM-11 Fuel 

Browns Feny Unit 2 Cyde 19 
Core Operating Limils Report, (105% OL TP) 

EDMS: L32 160809 800 

Date: August 9, 2016 
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1.10 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

I 
--·-- ~ .• 'TBVIS, s 50% Core Flow. 

~,;/J 'TBVIS, > 50% Core Flow 

/ ,/i 'TBVOOS, ." 50% Core Flow 

/) 'TBVOOS, 50% Core Flow ·-· ~r-" ·-- -+ .. ·--···-
1 I 
I I -,. __ """'1 ,,, ... - "("'·-----
' i 

I 
20 30 40 50 60 70 80 90 

Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 0.95 
75.0 0.80 75.0 0.77 
30.0 0.54 30.0 0.54 

Core Flow > 50% Rated Core Flow > 50% Rated 

30.0 I 0.51 
25.0 . 0.46 

30.0 I 0.42 
25.0 . 0.39 

Core Flow :$ 50% Rated Core Flow :$ 50% Rated 

30.0 I ~.53 
25.0 . 0.49 

30.0 I 0.48 
25.0 . 0.41 

Figure 3.4 Base Operation LHGRFACp for ATRIUM-10 Fuel 

(Independent of other EOOS conditions) 

100 110 
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20 30 40 50 60 70 80 90 

Core Power(% Rated} 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 1.00 
30.0 0.60 30.0 0.58 

Core Flow > 50% Rated Core Flow > 50% Rated 

30.0 I 0.44 
25.0 . 0.40 

30.0 I 0.40 
25.0 . 0.34 

Core Flow S 50% Rated Core Flow S 50% Rated 

30.0 I ~.48 
25.0 . 0.42 

30.0 I 0.46 
25.0 . 0.40 

Figure 3.5 Base Operatio_n LHGRFACp for ATRIUM-10XM Fuel 

(Independent of other EOOS conditions) 
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30 40 50 60 70 80 90 

Core Power(% Rated) 

Turbine Bypass In-Service 
Core 

Power 
(%Rated) 

100.0 
30.0 

LHGRFACp 

1.00 
0.62 

Core Flow > 50% Rated 

30.0 I 0.48 
25.0 _ 0.42 

Core Flow :S 50% Rated 

30.0 I 0.52 
25.0 . 0.46 

Turbine Bypass Out-of-Service 
Core 

Power 
(%Rated) 

100.0 
30.0 

LHGRFACp 

1.00 
0.60 

Core Flow > 50% Rated 

30.0 I 0.43 
25.0 _ 0.36 

Core Flow :S 50% Rated 

30.0 I 0.52 
25.0 . 0.42 

Figure 3.6 Base Operation LHGRFACp for ATRIUM-11 Fuel 

(Independent of other EOOS conditions) 
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Reactor Engineering and Fuels - BWRFE 
1101 Market Street, Chattanooga TN 37 402 

55 65 75 

Core Flow(% Rated) 

Core 
Flow 

. %Rated 
0.0 

30.0 

46.4 

107.0 

LHGRFACF 

0.92 

0.92 

1.00 

1.00 

85 

Figure 3.7 LHGRFACF for ATRIUM-10 Fuel 
(Values bound all EOOS conditions) 

EDMS: L32160809 800 

Date: August 9, 2016 

95 105 

(107.0% maximum core flow line is used to support 105% rated flow operation, /CF) 

BrOINl'lS Feny Unit 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 
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1.10 

1.05 

1.00 

0.95 

0.90 

0.85 

0.80 

0.75 

0.70 

0.65 

0.60 
25 35 45 55 65 75 85 

Core Flow (% Rated) 

Core 
Flow LHGRFACF 

% Rated 
0.0 0.66 

30.0 0.66 
73.9 1 

107.0 1 

Figure 3.8 LHGRFACF for ATRIUM-10XM Fuel 
(Values bound all EOOS conditions) 

95 105 

(107.0% maximum core flow line is used to support 105% rated flow operation, /CF) 
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Core Flow (% Rated) 

Core 
Flow LHGRFACF 

%Rated 
0.0 0.67 

30.0 0.67 

72.7 1 

107.0 1 

Figure 3.9 LHGRFACF for ATRIUM-11 Fuel 
(Values bound all EOOS conditions) 

EDMS: L32 160809 800 

Date: August 9, 2016 

95 105 

(107.0% maximum core flow line is used to support 105% rated flow operation, /CF) 

Bro1M1S Ferry Unit 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 
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30 40 50 60 70 80 90 100 

Core Power(% Rated) 

Turbine Bypass In-Service 
Core 

Power 
(%Rated) 

100.0 
75.0 
30.0 

LHGRFACp 

1.00 
0.73 
0.46 

Core Flow > 50% Rated 

30.0 I 0.45 
25.0 . 0.40 

Core Flow :S 50% Rated 

30.0 I 0.46 
25.0 . 0.42 

Turbine Bypass Out-of-Service 
Core 

Power LHGRFACp 
(%Rated) 

100.0 0.95 
75.0 0.73 
30.0 0.46 

Core Flow > 50% Rated 

30.0 I 0.39 
25.0 0.35 

Core Flow :S 50% Rated 

30.0 I 0.43 
25.0 0.37 

Figure 3.10 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 

110 
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Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 0.95 
75.0 0.73 75.0 0.73 
30.0 0.46 30.0 0.45 

Core Flow > 50% Rated Core Flow > 50% Rated 

30.0 I 0.44 
25.0 . 0.40 

30.0 I 0.39 
25.0 . 0.35 

Core Flow :S 50% Rated Core Flow :S 50%,Rated 
· 30.0 I 0.46 

25.0 · . 0.42 
30.0 I 0.42 
25.0 . 0.37 

Figure 3.11 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 

100 110 
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Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 1.00 
30.0 0.48 30.0 0.48 

Core Flow > 50% Rated Core Flow > 50% Rated 

30.0 I 0.36 
25.0 _ 0.34 

30.0 I 0.34 
25.0 _ 0.30 

Core Flow S 50% Rated Core Flow S 50% Rated 

30.0 I 0.42 
25.0 . 0.36 

30.0 I 0.42 
25.0 . 0.34 

Figure 3.12 Startup Operation LHGRFACp for ATRIUM-10XM 
Fuel: Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 

100 110 
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Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 1.00 
30.0 0.48 30.0 0.48 

Core Flow > 50% Rated Core Flow > 50% Rated 

30.0 I 0.36 
25.0 . 0.34 

30.0 I 0.34 
25.0 . 0.30 

Core Flow S 50% Rated Core Flow s 50% Rated 

30.0 I 0.42 
25.0 . 0.36 

30.0 I ~-42 
25.0 . 0.32 

Figure 3.13 Startup Operation LHGRFACp for ATRIUM-10XM 
Fuel: Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Core Power(% Rated) 
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Power 
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LHGRFACp 

1.00 
0.50 

Core Flow > 50% Rated 

30.0 I 0.40 
25.0 . 0.36 

Core Flow S 50% Rated 

30.0 I 0.46 
25.0 . 0.40 

Turbine Bypass Out-of-Service 
Core 

Power 
(%Rated) 

100.0 
30.0 

LHGRFACp 

1.00 
0.50 

Core Flow > 50% Rated 

30.0 I 0.36 
25.0 . 0.34 

Core Flow S 50% Rated 

30.0 I ~.44 
25.0 . 0.36 

Figure 3.14 Startup Operation LHGRFACp for ATRIUM-11 Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 1.00 
30.0 0.50 30.0 0.50 

Core Flow > 50% Rated Core Flow > 50% Rated 

30.0 I 0.40 
25.0 . 0.36 

30.0 I 0.36 
25.0 . 0.32 

Core Flow S 50% Rated Core Flow S 50% Rated 

30.0 I 0.46 
25.0 . 0.40 

30.0 I 0.44 
25.0 . 0.36 

Figure 3.15 Startup Operation LHGRFACp for ATRIUM-11 Fuel: 
Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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OLMCPR is calculated to be the most limiting of the flow or power dependent values 

where: 

OLMCPR limit = MAX ( MCPRF , MCPRP ) 

MCPRF 
MCPRp 

core flow-dependent MCPR limit 
power-dependent MCPR limit 

4.1 Flow Dependent MCPR Limit: MCPRF 
MCPRF limits are dependent upon core flow (% of Rated), and the max core flow limit, (Rated or 
Increased Core Flow, ICF). MCPRF limits are shown in Figure 4.1, per Reference 1. Limits are 
valid for all EOOS combinations. No adjustment is required for SLO conditions. 

4.2 Power Dependent MCPR Limit: MCPRP 

MCPRP limits are dependent upon: 

• Core Power Level (% of Rated) 
• Technical Specification Scram Speed (TSSS), Nominal Scram Speed (NSS), or 

Optimum Scram Speed (OSS) 
• Cycle Operating Exposure (NEOC, EOC, and CD - as defined in this section) 
• Equipment Out-Of-Service Options 
• Two or Single recirculation Loop Operation (TLO vs. SLO) 

The MCPRP limits are provided in Table 4.2 through Table 4.4, where each table contains the 
limits for all fuel types and EOOS options (for a specified scram speed and exposure range). 
The CMSS determines MCPRP limits, from these tables, based on linear interpolation between 
the specified powers. 

4.2.1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional power 
dependent limits are shown in Table 4.5 through Table 4.8 based on temperature conditions 

identified in Table 3.1. 
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4.2.2 Scram Speed Dependent Limits (TSSS vs. NSS vs. OSS) 

MCPRp limits are provided for three different sets of assumed scram speeds. The Technical 
Specification Scram Speed (TSSS) MCPRP limits are applicable at all times, as long as the 
scram time surveillance demonstrates the times in Technical Specification Table 3.1.4-1 are 
met. Both Nominal Scram Speeds (NSS) and/or Optimum Scram Speeds (OSS) may be used, 
as long as the scram time surveillance demonstrates Table 4.1 times are applicable. ·t 

Table 4.1 Nominal Scram Time Basis 

Notch Nominal Optimum 
Position Scram Timing Scram Timing 

(index) (seconds) (seconds) 

46 0.420 0.380 

36 0.980 0.875 

26 1.600 1.465 

6 2.900 2.900 

In demonstrating compliance with the NSS and/or OSS scram time basis, surveillance 
requirements from Technical Specification 3.1.4 apply; accepting the definition of SLOW rods 
should conform to scram speeds shown in Table 4.1. If conformance is not demonstrated, 
TSSS based MCPRP limits are applied. 

On initial cycle startup, TSSS limits are used until the successful completion of scram timing 
confirms NSS and/or OSS based limits are applicable. 

4.2.3 Exposure Dependent Limits 

Exposures are tracked on a Core Average Exposure basis (CAVEX, not Cycle Exposure). 
Higher exposure MCPRP limits are always more limiting and may be used for any Core Average 
Exposure up to the ending exposure. Per Reference 1, MCPRP limits are provided for the 
following exposure ranges: 

BOC to NEOC 
BOC to EOCLB 
BOC to End of Coast 

NEOC corresponds to 
EOCLB corresponds to 
End of Coast 

NEOC refers to a Near EOC exposure point. 

• Reference 1 analysis results are based on information identified in Reference 4. 

30,910.3 MWd / MTU 
33,210.3 MWd / MTU 
34,624.4 MWd / MTU 

t Drop out times consistent with method used to perform actual timing measurements (i.e., including pickup/dropout effects). 
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The EOCLB exposure point is not the true End-Of-Cycle exposure. Instead it corresponds to a 
licensing exposure window exceeding expected end-of-full-power-life. 

The End of Coast exposure point represents a licensing exposure point exceeding the expected 
end-of-cycle exposure including cycle extension options. 

4.2.4 Equipment Out-Of-Service (EGOS) Options 

EOOS options· covered by MCPRP limits are given by the following: 

In-Service 
RPTOOS 
TBVOOS 
RPTOOS+ TBVOOS 
PLUOOS 
PLUOOS+RPTOOS 
PLUOOS+ TBVOOS 
PLUOOS+TBVOOS+RPTOOS 
FHOOS (or FFWTR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Combined RPTOOS and TBVOOS 
Power Load Unbalance Out-Of-Service 
Combined PLUOOS and RPTOOS 
Combined PLUOOS and TBVOOS 
Combined PLUOOS, RPTOOS, and TBVOOS 
Feedwater Heaters Out-Of-Service (or Final 
Feedwater Temperature Reduction) 
One Recirculation Pump Out-Of-Service 

For exposure ranges up to NEOC and EOCLB, additional combinations of MCPRp limits are 
also provided including FHOOS. The coast down exposure range assumes application of 
FFWTR. FHOOS based MCPRP limits for the coast down exposure are redundant because the 
temperature setdown assumption is identical with FFWTR. 

4.2.5 Single-Loop-Operation (SLO) Limits 

When operating in RCPOOS conditions, MCPRp limits are constructed differently from the 
normal operating RCP conditions. The limiting event for RCPOOS is a pump seizure scenario, 
which sets the upper bound for allowed core power and flowt. This event is not impacted by 
scram time assumptions. Specific MCPRP limits are shown in Table 4.9. 

4.2.6 Below Pbvpass Limits 

Below Pbypass (30% rated power), MCPRp limits depend upon core flow. One set of MCPRp 
limits applies for core flow above 50% of rated; a second set applies if the core flow is less than 

or equal to 50% rated. 

• All equipment service conditions assume 1 SRVOOS. 

t RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mihm/hr. 
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Figure 4.1 MCPRF for All Fuel Types 
(Values bound all EOOS conditions) 

90 

EDMS: L32 160809 800 

Date: August 9, 2016 

100 110 

(107.0% maximum core flow line is used to support 105% rated flow operation, /CF) 
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Table 4.2 MCPRP Limits for All Fuel Types: Optimum Scram Time Basis· 

A1RIUM-10 A 1RIUM-1 OXM A1RIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.43 1.46 1.49 1.40 1.41 1.44 1.39 1.41 1.43 

75 1.59 1.60 1.63 1.53 1.54 1.56 1.52 1.53 1.56 
65 1.68 1.69 1.75 1.61 1.61 1.66 1.61 1.62 1.69 
50 1.86 1.87 --- 1.76 1.76 --- 1.83 1.84 ---
50 1.93 1.94 1.96 1.81 1.81 1.85 1.85 1.86 1.96 

Base Case 40 2.14 2.15 2.27 2.00 2.00 2.10 2.10 2.11 2.24 
30 2.51 2.52 2.68 2.28 2.28 2.42 2.44 2.45 2.62 

30 at> 50%F 2.68 2.69 2.81 2.62 2.62 2.73 2.64 2.65 2.77 
25 at> 50%F 2.96 2.97 3.11 2.89 2.89 3.03 2.91 2.92 3.07 
30 ats 50%F 2.61 2.62 2.71 2.52 2.52 2.62 2.59 2.60 2.72 
25 ats 50%F 2.80 2.81 2.94 2.76 2.76 2.90 2.84 2.85 3.01 

100 1.47 1.49 --- 1.43 1.44 --- 1.41 1.43 ---
75 1.62 1.63 --- 1.56 1.56 --- 1.55 1.56 ---
65 1.74 1.75 --- 1.66 1.66 --- 1.68 1.69 ---
50 -- -- --- -- -- --- -- -- ---
50 1.95 1.96 --- 1.85 1.85 --- 1.95 1.96 --

FHOOS 40 2.26 2.27 --- 2.10 2.10 --- 2.23 2.24 ---
30 2.67 2.68 --- 2.42 2.42 --- 2.61 2.62 ---

30 at> 50%F 2.80 2.81 --- 2.73 2.73 --- 2.76 2.77 ---
25at>50%F 3.10 3.11 --- 3.03 3.03 --- 3.06 3.07 ---
30 ats 50%F 2.70 2.71 --- 2.62 2.62 --- 2.71 2.72 ---
25 ats 50%F 2.93 2.94 --- 2.90 2.90 --- 3.00 3.01 ---

All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR/FHOOS is supported for the BOC to End of Coast limits. 
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Table 4.3 MCPRP Limits for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating Power to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.45 1.47 1.50 1.42 1.43 1.45 1.40 1.42 1.44 
75 1.60 1.61 1.65 1.55 1.55 1.57 1.53 1.54 1.59 
65 1.70 1.71 1.76 1.63 1.63 1.67 1.65 1.66 1.74 
50 1.91 1.92 --- 1.79 1.79 --- --- --- ---
50 1.94 1.95 2.02 1.81 1.82 1.88 1.88 1.89 2.01 

Base Case 40 2.20 2.21 2.32 2.03 2.03 2.13 2.16 2.17 2.30 
30 2.58 2.59 2.75 2.33 2.33 2.48 2.50 2.51 2.69 

30 at> 50%F 2.68 2.69 2.81 2.62 2.62 2.73 2.64 2.65 2.77 
25 at>50%F 2.96 2.97 3.11 2.89 2.89 3.03 2.91 2.92 3.07 
30 ats 50%F 2.61 2.62 2.75 2.52 2.52 2.62 2.59 2.60 2.72 
25 ats 50%F 2.80 2.81 2.94 2.76 2.76 2.90 2.84 2.85 3.01 

100 1.50 1.52 1.54 1.45 1.46 1.48 1.44 1.46 1.47 
75 1.65 1.67 1.69 1.58 1.58 1.60 1.57 1.58 1.61 
65 1.75 1.76 1.82 1.66 1.66 1.71 1.66 1.67 1.74 
50 1.91 1.92 --- 1.80 1.80 --- --- --- ---
50 1.94 1.95 2.02 1.81 1.82 1.88 1.88 1.89 2.01 

TBVOOS 40 2.20 2.21 2.32 2.03 2.03 2.13 2.16 2.17 2.30 
30 2.58 2.59 2.75 2.33 2.33 2.48 2.50 2.51 2.69 

30 at> 50%F 3.28 3.29 3.43 3.11 3.11 3.24 3.25 3.26 3.41 
25 at> 50%F 3.70 3.71 3.83 3.54 3.54 3.66 3.64 3.65 3.80 
30 ats 50%F 3.03 3.04 3.19 2.86 2.86 3.00 3.05 3.06 3.21 
25 ats 50%F 3.47 3.48" 3.69 3.33 3.33 3.52 3.46 3.47 3.67 

100 1.49 1.50 --- 1.44 1.45 --- 1.43 1.44 ---
75 1.64 1.65 --- 1.57 1.57 --- 1.58 1.59 ---
65 1.75 1.76 --- 1.67 1.67 -- 1.73 1.74 --
50 --- --- --- -- --- -- --- --- ---
50 2.01 2.02 --- 1.88 1.88 --- 2.00 2.01 ---

FHOOS 40 2.31 2.32 --- 2.13 2.13 --- 2.29 2.30 ---
30 2.74 2.75 --- 2.48 2.48 --- 2.68 2.69 ---

30 at> 50%F 2.80 2.81 --- 2.73 2.73 --- 2.76 2.77 ---
25 at> 50%F 3.10 3.11 --- 3.03 3.03 --- 3.06 3.07 ---
30 ats 50%F 2.74 2.75 --- 2.62 2.62 --- 2.71 2.72 ---
25 ats 50%F 2.93 2.94 --- 2.90 2.90 --- 3.00 3.01 ---

100 1.45 1.47 1.50 1.42 1.43 1.45 1.40 1.42 1.44 
75 1.60 1.61 1.65 1.55 1.55 1.57 1.53 1.54 1.59 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 --- --- --- --- --- --- --- --- ---
50 1.94 1.95 2.02 1.81 1.82 1.88 1.88 1.89 2.01 

PLUOOS 40 2.20 2.21 2.32 2.03 2.03 2.13 2.16 2.17 2.30 
30 2.58 2.59 2.75 2.33 2.33 2.48 2.50 2.51 2.69 

30 at> 50%F 2.68 2.69 2.81 2.62 2.62 2.73 2.64 2.65 2.77 
25 at> 50%F 2.96 2.97 3.11 2.89 2.89 3.03 2.91 2.92 3.07 
30 ats 50%F 2.61 2.62 2.75 2.52 2.52 2.62 2.59 2.60 2.72 
25 ats 50%F 2.80 2.81 2.94 2.76 2.76 2.90 2.84 2.85 3.01 

All limits, including 'Base Case,' support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.3 MCPRP Limits for All Fuel Types: Nominal Scram Time Basis (continued)· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating Power to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.53 1.54 --- 1.47 1.48 -- 1.46 1.47 ---
75 1.68 1.69 --- 1.60 1.60 --- 1.60 1.61 ---
65 1.81 1.82 --- 1.71 1.71 --- 1.73 1.74 ---
50 --- --- --- --- --- --- --- --- ---

TBVOOS 
50 2.01 2.02 --- 1.88 1.88 --- 2.00 2.01 ---

FHOOS 
40 2.31 2.32 --- 2.13 2.13 --- 2.29 2.30 --
30 2.74 2.75 --- 2.48 2.48 --- 2.68 2.69 ---

30 at>50%F 3.42 3.43 --- 3.24 3.24 -- 3.40 3.41 ---
25 at> 50%F 3.82 3.83 --- 3.66 3.66 --- 3.79 3.80 ---
30 at:S 50%F 3.18 3.19 --- 3.00 3.00 -- 3.20 3.21 ---
25 at:S 50%F 3.68 3.69 -- 3.52 3.52 --- 3.66 3.67 ---

100 1.50 1.52 1.54 1.45 1.46 1.48 1.44 1.46 1.47 
75 1.65 1.67 1.69 1.58 1.58 1.60 1.57 1.58 1.61 
65 1.85 1.87 1.87 1.73 1.74 1.75 1.76 1.78 1.79 
50 -- -- --- --- --- --- -- --- ---

TBVOOS 
50 1.94 1.95 2.02 1.81 1.82 1.88 1.88 1.89 2.01 

PLUOOS 
40 2.20 2.21 2.32 2.03 2.03 2.13 2.16 2.17 2.30 
30 2.58 2.59 2.75 2.33 2.33 2.48 2.50 2.51 2.69 

30 at> 50%F 3.28 3.29 3.43 3.11 3.11 3.24 3.25 3.26 3.41 
25 at> 50%F 3.70 3.71 3.83 3.54 3.54 3.66 3.64 3.65 3.80 
30 at:S 50%F 3.03 3.04 3.19 2.86 2.86 3.00 3.05 3.06 3.21 
25 at:S 50%F 3.47 3.48 3.69 3.33 3.33 3.52 3.46 3.47 3.67 

100 1.49 1.50 --- 1.44 1.45 --- 1.43 1.44 ---
75 1.64 1.65 --- 1.57 1.57 --- 1.58 1.59 ---
65 1.85 1.87 --- 1.73 1.74 --- 1.76 1.78 ---
50 -- --- --- --- --- --- --- --- ---

FHOOS 
50 2.01 2.02 --- 1.88 1.88 --- 2.00 2.01 ---

PLUOOS 
40 2.31 2.32 --- 2.13 2.13 --- 2.29 2.30 ---
30 2.74 2.75 --- 2.48 2.48 --- 2.68 2.69 ---

30 at> 50%F 2.80 2.81 --- 2.73 2.73 --- 2.76 2.77 ---
25 at> 50%F 3.10 3.11 --- 3.03 3.03 --- 3.06 3.07 ---
30 at:S 50%F 2.74 2.75 --- 2.62 2.62 --- 2.71 2.72 ---
25at:S 50%F 2.93 2.94 --- 2.90 2.90 --- 3.00 3.01 ---

100 1.53 1.54 --- 1.47 1.48 --- 1.46 1.47 ---
75 1.68 1.69 --- 1.60 1.60 --- 1.60 1.61 ---
65 1.85 1.87 --- 1.73 1.74 --- 1.76 1.78 ---
50 --- --- --- -- --- --- --- --- ---

TBVOOS 50 2.01 2.02 -- 1.88 1.88 --- 2.00 2.01 --
FHOOS 40 2.31 2.32 --- 2.13 2.13 --- 2.29 2.30 ---
PLUOOS 30 2.74 2.75 --- 2.48 2.48 --- 2.68 2.69 ---

30 at> 50%F 3.42 3.43 --- 3.24 3.24 --- 3.40 3.41 ---
25 at> 50%F 3.82 3.83 --- 3.66 3.66 --- 3.79 3.80 ---
30 at:S 50%F 3.18 3.19 --- 3.00 3.00 --- 3.20 3.21 ---
25 at:S 50%F 3.68 3.69 --- 3.52 3.52 --- 3.66 3.67 ---

All limits, including "Base Case,' support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels}, and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the 'BOC to End of COAST' exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.4 MCPRp Limits for All Fuel Types: Technical Specification Scram Time Basis· 

ATRIUM-10 ATRIUM-10XM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.47 1.48 1.51 1.43 1.44 1.46 1.42 1.43 1.45 
75 1.61 1.62 1.66 1.56 1.56 1.58 1.56 1.57 1.63 
65 1.71 1.72 1.79 1.63 1.63 1.69 1.69 1.70 1.78 
50 -- --- --- -- 1.82 --- --- --- ---
50 1.96 1.97 2.07 1.82 1.83 1.91 1.93 1.94 2.06 

Base Case 40 2.25 2.26 2.38 2.06 2.06 2.16 2.21 2.22 2.35 
30 2.64 2.65 2.82 2.38 2.38 2.53 2.56 2.57 2.75 

30 at> 50%F 2.68 2.69 2.82 2.62 2.62 2.73 2.64 2.65 2.77 
25 at>50%F 2.96 2.97 3.11 2.89 2.89 3.03 2.91 2.92 3.07 
30 ats 50%F 2.64 2.65 2.82 2.52 2.52 2.62 2.59 2.60 2.75 
25 ats50%F 2.80 2.81 2.94 2.76 2.76 2.90 2.84 2.85 3.01 

100 1.52 1.55 1.56 1.47 1.47 1.49 1.46 1.47 1.49 
75 1.67 1.68 1.71 1.59 1.59 1.61 1.58 1.59 1.64 
65 1.76 1.77 1.83 1.67 1.67 1.72 1.70 1.71 1.79 
50 -- --- --- -- --- --- --- --- ---
50 1.97 1.98 2.08 1.83 1.83 1.92 1.93 1.94 2.06 

TBVOOS 40 2.26 2.27 2.38 2.07 2.07 2.17 2.21 2.22 2.35 
30 2.64 2.65 2.82 2.38 2.38 2.53 2.56 2.57 2.75 

30 at> 50%F 3.28 3.29 3.43 3.11 3.11 3.24 3.25 3.26 3.41 
25 at> 50%F 3.70 3.71 3.83 3.54 3.54 3.66 3.64 3.65 3.80 
30 ats 50%F 3.03 3.04 3.19 2.86 2.86 3.00 3.05 3.06 3.21 
25 ats 50%F 3.47 3.48 3.69 3.33 3.33 3.52 3.46 3.47· 3.67 

100 1.50 1.51 --- 1.46 1.46 --- 1.44 1.45 ---
75 1.65 1.66 -- 1.58 1.58 --- 1.62 1.63 ---

65 1.78 1.79 --- 1.69 1.69 --- 1.77 1.78 ---
50 --- --- --- --- --- --- --- --- ---
50 2.06 2.07 --- 1.91 1.91 --- 2.05 2.06 ---

FHOOS 40 2.37 2.38 --- 2.16 2.16 --- 2.34 2.35 ---
30 2.81 2.82 --- 2.53 2.53 --- 2.74 2.75 ---

30 at> 50%F 2.81 2.82 --- 2.73 2.73 --- 2.76 2.77 ---
25 at> 50%F 3.10 3.11 --- 3.03 3.03 --- 3.06 3.07 ---
30 ats 50%F 2.81 2.82 --- 2.62 2.62 --- 2.74 2.75 ---
25 at< 50%F 2.93 2.94 --- 2.90 2.90 --- 3.00 3.01 ---

100 1.47 1.48 1.51 1.43 1.44 1.46 1.42 1.43 1.45 
75 1.61 1.62 1.66 1.56 1.56 1.58 1.56 1.57 1.63 
65 1.87 1.89 1.89 1.75 1.76 1.78 1.78 1.81 1.81 
50 --- --- --- --- --- --- --- --- ---
50 1.96 1.97 2.07 1.82 1.83 1.91 1.93 1.94 2.06 

PLUOOS 40 2.25 2.26 2.38 2.06 2.06 2.16 2.21 2.22 2.35 
30 2.64 2.65 2.82 2.38 2.38 2.53 2.56 2.57 2.75 

30 at> 50%F 2.68 2.69 2.82 2.62 2.62 2.73 2.64 2.65 2.77 
25at>50%F 2.96 2.97 3.11 2.89 2.89 3.03 2.91 2.92 3.07 
30 ats 50%F 2.64 2.65 2.82 2.52 2.52 2.62 2.59 2.60 2.75 
25 ats 50%F 2.80 2.81 2.94 2.76 2.76 2.90 2.84 2.85 3.01 

All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR ahd FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.4 MCPRP Limits for All Fuel Types: Technical Specification Scram Time Basis 
(continued)· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.54 1.56 --- 1.49 1.49 --- 1.48 1.49 ---

75 1.70 1.71 -- 1.61 1.61 --- 1.63 1.64 ---
65 1.82 1.83 --- 1.72 1.72 --- 1.78 1.79 ---

50 --- --- --- --- --- --- --- --- ---

TBVOOS 
50 2.07 2.08 -- 1.92 1.92 --- 2.05 2.06 ---

FHOOS 
40 2.37 2.38 --- 2.17 2.17 --- 2.34 2.35 ---
30 2.81 2.82 --- 2.53 2.53 --- 2.74 2.75 ---

30 at> 50%F 3.42 3.43 --- 3.24 3.24 --- 3.40 3.41 ---
25 at> 50%F 3.82 3.83 -- 3.66 3.66 --- 3.79 3.80 ---
30 ats 50%F 3.18 3.19 --- 3.00 3.00 --- 3.20 3.21 ---
25 ats 50%F 3.68 3.69 --- 3.52 3.52 --- 3.66 3.67 ---

100 1.52 1.55 1.56 1.47 1.47 1.49 1.46 1.47 1.49 
75 1.67 1.68 1.71 1.59 1.59 1.61 1.58 1.59 1.64 
65 1.87 1.89 1.89 1.75 1.76 1.78 1.78 1.81 1.81 
50 --- --- --- --- --- --- --- --- ---

TBVOOS 
50 1.97 1.98 2.08 1.83 1.83 1.92 1.93 1.94 2.06 

PLUOOS 
40 2.26 2.27 2.38 2.07 2.07 2.17 2.21 2.22 2.35 
30 2.64 2.65 2.82 2.38 2.38 2.53 2.56 2.57 2.75 

30at>50%F 3.28 3.29 3.43 3.11 3.11 3.24 3.25 3.26 3.41 
25 at> 50%F 3.70 3.71 3.83 3.54 3.54 3.66 3.64 3.65 3.80 
30 ats 50%F 3.03 3.04 3.19 2.86 2.86 3.00 3.05 3.06 3.21 
25 at:S 50%F 3.47 3.48 3.69 3.33 3.33 3.52 3.46 3.47 3.67 

100 1.50 1.51 --- 1.46 1.46 --- 1.44 1.45 ---
75 1.65 1.66 --- 1.58 1.58 --- 1.62 1.63 ---
65 1.87 1.89 -- 1.75 1.76 --- 1.78 1.81 ---
50 -- --- --- --- --- --- --- --- ---

FHOOS 
50 2.06 2.07 --- 1.91 1.91 --- 2.05 2.06 ---

PLUOOS 
40 2.37 2.38 --- 2.16 2.16 --- 2.34 2.35 ---

30 2.81 2.82 --- 2.53 2.53 --- 2.74 2.75 ---
30 at> 50%F 2.81 2.82 --- 2.73 2.73 --- 2.76 2.77 ---
25 at> 50%F 3.10 3.11 --- 3.03 3.03 --- 3.06 3.07 ---
30 at:S 50%F 2.81 2.82 --- 2.62 2.62 --- 2.74 2.75 ---
25 ats 50%F 2.93 2.94 --- 2.90 2.90 --- 3.00 3.01 ---

100 1.54 1.56 --- 1.49 1.49 -- 1.48 1.49 ---
75 1.70 1.71 --- 1.61 1.61 --- 1.63 1.64 ---
65 1.87 1.89 --- 1.75 1.76 --- 1.78 1.81 ---
50 --- --- --- --- --- --- --- --- ---

TBVOOS 50 2.07 2.08 -- 1.92 1.92 --- 2.05 2.06 ---
FHOOS 40 2.37 2.38 -- 2.17 2.17 --- 2.34 2.35 ---
PLUOOS 30 2.81 2.82 --- 2.53 2.53 --- 2.74 2.75 ---

30 at>50%F 3.42 3.43 -- 3.24 3.24 -- 3.40 3.41 ---
25 at>50%F 3.82 3.83 -- 3.66 3.66 --- 3.79 3.80 ---
30 at:S 50%F 3.18 3.19 -- 3.00 3.00 --- 3.20 3.21 ---
25 at :S 50%F 3.68 3.69 --- 3.52 3.52 --- 3.66 3.67 ---

All limits, including 'Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.5 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating Fbwer to to to 81d of to to to 81d of to to to 81d of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.49 1.50 1.50 1.44 1.45 1.45 1.43 1.44 1.44 
75 1.64 1.65 1.65 1.57 1.57 1.57 1.58 1.59 1.59 
65 1.85 1.87 1.87 1.73 1.74 1.74 1.76 1.78 1.78 
50 --- --- -- --- --- --- --- --- ---
50 2.25 2.25 2.25 2.07 2.07 2.07 2.28 2.28 2.28 

TBVIS 40 2.62 2.62 2.62 2.39 2.39 2.39 2.64 2.64 2.64 
30 3.12 3.12 3.12 2.80 2.80 2.80 3.07 3.07 3.07 

30 at> 50%F 3.12 3.12 3.12 3.00 3.00 3.00 3.08 3.08 3.08 
25 at>50%F 3.46 3.46 3.46 3.33 3.33 3.33 3.44 3.44 3.44 
30ats 50%F 3.12 3.12 3.12 2.88 2.88 2.88 3.07 3.07 3.07 
25 ats 50%F 3.42 3.42 3.42 3.21 3.21 3.21 3.34 3.34 3.34 

100 1.53 1.54 1.54 1.47 1.48 1.48 1.46 1.47 1.47 
75 1.68 1.69 1.69 1.60 1.60 1.60 1.60 1.61 1.61 
65 1.85 1.87 1.87 1.73 1.74 1.74 1.76 1.78 1.78 
50 --- --- --- --- --- --- --- --- ---
50 2.25 2.25 2.25 2.07 2.07 2.07 2.28 2.28 2.28 

TBVOOS 40 2.62 2.62 2.62 2.39 2.39 2.39 2.64 2.64 2.64 
30 3.12 3.12 3.12 2.80 2.80 2.80 3.07 3.07 3.07 

30at> 50%F 3.64 3.64 3.64 3.45 3.45 3.45 3.67 3.67 3.67 
25 at> 50%F 4.07 4.07 4.07 3.90 3.90 3.90 4.08 4.08 4.08 
30ats 50%F 3.46 3.46 3.46 3.26 3.26 3.26 3.46 3.46 3.46 
25ats 50%F 3.96 3.96 3.96 3.80 3.80 3.80 3.95 3.95 3.95 

Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limit~ are only valid up to 50% rated core power. 
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Table 4.6 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 2 for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 ATRIUM-10XM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating Fbwer to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.49 1.50 1.50 1.44 1.45 1.45 1.43 1.44 1.44 
75 1.64 1.65 1.65 1.57 1.57 1.57 1.58 1.59 1.59 
65 1.85 1.87 1.87 1.73 1.74 1.74 1.76 1.78 1.78 
50 --- --- --- -- --- --- --- --- ---
50 2.27 2.27 2.27 2.09 2.09 2.09 2.30 2.30 2.30 

TBVIS 40 2.64 2.64 2.64 2.40 2.40 2.40 2.66 2.66 2.66 
30 3.14 3.14 3.14 2.83 2.83 2.83 3.10 3.10 3.10 

30 at>50%F 3.17 3.17 3.17 3.01 3.01 3.01 3.10 3.10 3.10 
25 at> 50%F 3.50 3.50 3.50 3.35 3.35 3.35 3.46 3.46 3.46 
30 atS50%F 3.14 3.14 3.14 2.90 2.90 2.90 3.10 3.10 3.10 
25 ats50%F 3.44 3.44 3.44 3.23 3.23 3.23 3.37 3.37 3.37 

100 1.53 1.54 1.54 1.47 1.48 1.48 1.46 1.47 1.47 
75 1.68 1.69 1.69 1.60 1.60 1.60 1.60 1.61 1.61 
65 1.85 1.87 1.87 1.73 1.74 1.74 1.76 1.78 1.78 
50 --- --- -- -- --- --- --- --- ---
50 2.27 2.27 2.27 2.09 2.09 2.09 2.30 2.30 2.30 

TBVOOS 40 2.64 2.64 2.64 2.40 2.40 2.40 2.66 2.66 2.66 
30 3.14 3.14 3.14 2.83 2.83 2.83 3.10 3.10 3.10 

30at> 50%F 3.66 3.66 3.66 3.46 3.46 3.46 3.68 3.68 3.68 
25at>50%F 4.09 4.09 4.09 3.91 3.91 3.91 4.10 4.10 4.10 
30ats 50%F 3.48 3.48 3.48 3.28 3.28 3.28 3.48 3.48 3.48 
25 ats 50%F 3.98 3.98 3.98 3.82 3.82 3.82 3.97 3.97 3.97 

Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels}, and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.7 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Technical Specification Scram Time Basis· 

ATRIUM-10 ATRIUM-1DXM ATRJUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of to to to End of 

Condttion (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.50 1.51 1.51 1.46 1.46 1.46 1.44 1.45 1.45 
75 1.65 1.66 1.66 1.58 1.58 1.58 1.62 1.63 1.63 
65 1.87 1.89 1.89 1.75 1.76 1.76 1.78 1.81 1.81 
50 --- --- --- --- --- --- --- --- ---
50 2.31 2.31 2.31 2.11 2.11 2.11 2.34 2.34 2.34 

TBVIS 40 2.68 2.68 2.68 2.43 2.43 2.43 2.70 2.70 2.70 
30 3.19 3.19 3.19 2.86 2.86 2.86 3.14 3.14 3.14 

30 at> 50%F 3.19 3.19 3.19 3.00 3.00 3.00 3.14 3.14 3.14 
25 at> 50%F 3.46 3.46 3.46 3.33 3.33 3.33 3.44 3.44 3.44 
30 ats 50%F 3.19 3.19 3.19 2.88 2.88 2.88 3.14 3.14 3.14 
25 ats 50%F 3.42 3.42 3.42 3.21 3.21 3.21 3.34 3.34 3.34 

100 1.54 1.56 1.56 1.49 1.49 1.49 1.48 1.49 1.49 
75 1.70 1.71 1.71 1.61 1.61 1.61 1.63 1.64 1.64 
65 1.87 1.89 1.89 1.75 1.76 1.76 1.78 1.81 1.81 
50 --- --- --- --- --- --- --- --- ---
50 2.31 2.31 2.31 2.11 2.11 2.11 2.34 2.34 2.34 

TBVOOS 40 2.68 2.68 2.68 2.43 2.43 2.43 2.70 2.70 2.70 
30 3.19 3.19 3.19 2.86 2.86 2.86 3.14 3.14 3.14 

30 at>50%F 3.64 3.64 3.64 3.45 3.45 3.45 3.67 3.67 3.67 
25 at> 50%F 4.07 4.07 4.07 3.90 3.90 3.90 4.08 4.08 4.08 
30 ats 50%F 3.46 3.46 3.46 3.26 3.26 3.26 3.46 3.46 3.46 
25 ats 50%F 3.96 3.96 3.96 3.80 3.80 3.80 3.95 3.95 3.95 

Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.8 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 2 for All Fuel Types: Technical Specification Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Fower to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.50 1.51 1.51 1.46 1.46 1.46 1.44 1.45 1.45 
75 1.65 1.66 1.66 1.58 1.58 1.58 1.62 1.63 1.63 
65 1.87 1.89 1.89 1.75 1.76 1.76 1.78 1.81 1.81 
50 --- --- --- --- --- --- --- --- ---
50 2.33 2.33 2.33 2.12 2.12 2.12 2.35 2.35 2.35 

TBVIS 40 2.70 2.70 2.70 2.44 2.44 2.44 2.72 2.72 2.72 
30 3.22 3.22 3.22 2.89 2.89 2.89 3.17 3.17 3.17 

30 at>50%F 3.22 3.22 3.22 3.01 3.01 3.01 3.17 3.17 3.17 
25 at>50%F 3.50 3.50 3.50 3.35 3.35 3.35 3.46 3.46 3.46 
30 atS50%F 3.22 3.22 3.22 2.90 2.90 2.90 3.17 3.17 3.17 
25 ats 50%F 3.44 3.44 3.44 3.23 3.23 3.23 3.37 3.37 3.37 

100 1.54 1.56 1.56 1.49 1.49 1.49 1.48 1.49 1.49 
75 1.70 1.71 1.71 1.61 1.61 1.61 1.63 1.64 1.64 
65 1.87 1.89 1.89 1.75 1.76 1.76 1.78 1.81 1.81 
50 --- --- --- --- --- --- --- --- ---
50 2.33 2.33 2.33 2.12 2.12 2.12 2.35 2.35 2.35 

TBVOOS 40 2.70 2.70 2.70 2.44 2.44 2.44 2.72 2.72 2.72 
30 3.22 3.22 3.22 2.89 2.89 2.89 3.17 3.17 3.17 

30 at> 50%F 3.66 3.66 3.66 3.46 3.46 3.46 3.68 3.68 3.68 
25 at> 50%F 4.09 4.09 4.09 3.91 3.91 3.91 4.10 4.10 4.10 
30 ats50%F 3.48 3.48 3.48 3.28 3.28 3.28 3.48 3.48 3.48 
25 ats50%F 3.98 3.98 3.98 3.82 3.82 3.82 3.97 3.97 3.97 

Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.9 MCPRP Limits for All Fuel Types: Single Loop Operation for All Scram Times· 

Operating Power BOC to End of COAST 

Condition (% of rated) ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

100 2.09 2.01 2.08 
50 2.09 2.01 2.08 
40 2.40 2.18 2.37 

RCPOOS 30 2.84 2.55 2.77 
FHOOS 30 at> 50%F 2.84 2.75 2.79 

25 at> 50%F 3.13 3.05 3.09 
30 ats 50%F 2.84 2.64 . 2.77 
25 ats 50%F 2.96 2.92 3.03 

100 2.10 2.01 2.08 
50 2.10 2.01 2.08 

RCPOOS 40 2.40 2.19 2.37 
TBVOOS 30 2.84 2.55 2.77 
PLUOOS 30 at> 50%F 3.45 3.26 3.43 
FHOOS 25 at> 50%F 3.85 3.68 3.82 

30 ats 50%F 3.21 3.02 3.23 
25 ats 50%F 3.71 3.54 3.69 

100 2.33 2.13 2.36 
50 2.33 2.13 2.36 

RCPOOS 
40 2.70 2.45 2.72 

TBVOOS 
30 3.21 2.88 3.16 

FHOOS1 
30 at> 50%F 3.66 3.47 3.69 
25 at >50%F 4.09 3.92 4.10 
30 ats 50%F 3.48 3.28 3.48 
25 ats 50%F 3.98 3.82 3.97 

100 2.35 2.14 2.37 
50 2.35 2.14 2.37 

RCPOOS 
40 2.72 2.46 2.74 

TBVOOS 
30 3.24 2.91 3.19 

FHOOS2 
30 at> 50%F 3.68 3.48 3.70 
25 at> 50%F 4.11 3.93 4.12 
30 ats 50%F 3.50 3.30 3.50 
25 ats 50%F 4.00 3.84 3.99 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels}, and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. 

RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17. 73 Mihm/hr. 

BfO'MlS Feey Unit 2 Cyde 19 
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5 Oscillation Power Range Monitor (OPRM) Setpoint 
(Technical Specification 3.3.1.1) 

Technical Specification Table 3.3.1.1-1, Function 2f, identifies the OPRM upscale function. 

Instrument setpoints are established, such that the reactor will be tripped before an oscillation 
can grow to the point where the SLMCPR is exceeded. An Option Ill stability analysis is 
performed for each reload core to determine allowable OLMCPR's as a function of OPRM 
setpoint. Analyses consider both steady state startup operation, and the case of a two 
recirculation pump trip from rated power. 

The resulting stability based OLMCPR's are reported in Reference 1. The OPRM setpoint 
(sometimes referred to as the Amplitude Trip, Sp) is selected, such that required margin to the SLMCPR 
is provided without stability being a limiting event. Analyses are based on cycle specific 
DIVOM analyses performed per Reference 22. The calculated OLMCPR's are shown in Table 
5.1. Review of results shown in COLR Table 4.2 indicates an OPRM setpoint of 1.14 may be 
used. The successive confirmation count (sometimes referred to as Np) is provided in Table 5.2, per 
Reference 30. 

Table 5.1 OPRM Setpoint Range· 

OPRM OLMCPR OLMCPR 
Setpoint (SS) (2PT) 

1.05 1.15 1.20 

1.06 1.17 1.21 

1.07 1.19 1.23 

1.08 1.20 1.25 

1.09 1.22 1.27 

1.10 1.24 1.29 

1.11 1.26 1.31 

1.12 1.28 1.34 

1.13 1.30 1.36 

1.14 1.33 1.38 

1.15 . 1.35 1.40 

• Extrapolation beyond a setpoint of 1.15 is not allowed 

Browns Ferry Unit 2 Cyde 19 
Core Operating Limits Report, (105% OL TP) 

Table 5.2 OPRM Successive 
Confirmation Count Setpoint 

Count OPRM 
Setpoint 

6 .: 1.04 

8 .: 1.05 

10 .: 1.07 

12 .: 1.09 

14 .: 1.11 

16 .: 1.14 

18 .: 1.18 

20 .: 1.24 
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6 APRM Flow Biased Rod Block Trip Settings 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 

The APRM rod block trip setting is based upon References 26 & 27, and is defined by the 

following: 

where: 

SRB ~ (0.66(W-D.W} + 61 %) 

SRB ~ (0.66(W-D.W) + 59%) 

Allowable Value 

Nominal Trip Setpoint (NTSP) 

SRB = 

w = 

Rod Block setting in percent of rated thermal power (3458 MW1) 

Loop recirculation flow rate in percent of rated 

Difference between two-loop and· single-loop effective recirculation flow 
at the same core flow (D.W=O.O for two-loop operation) 

The APRM rod block trip setting is clamped at a maximum allowable value of 115% 
(corresponding to a NTSP of 113%). 

8roMJS Ferry Unit 2 Cyde 19 
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7 Rod Block Monitor (RBM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1} 

The RBM trip setpoints and applicable power ranges, based on References 26 & 27, are shown 

in Table 7.1. Setpoints are based on an HTSP, unfiltered analytical limit of 114%. Unfiltered 

setpoints are consistent with a nominal RBM filter setting of 0.0 seconds; filtered setpoints are 

consistent with a nominal RBM filter setting less than 0.5 seconds. Cycle specific CRWE 

analyses of OLMCPR are documented in Reference 1, superseding values reported in 

References 26, 27, and 29. 

Table 7.1 Analytical RBM Trip Setpoints • 

Allowable Nominal Trip 
RBM Value Setpoint 

Trip Setpoint (AV) (NTSP) 
LPSP 27% 25% 
IPSP 62% 60% 
HPSP 82% 80% 

LTSP - unfiltered 121.7% 120.0% 
- filtered 120.7% 119.0% 

ITSP - unfiltered 116.7% 115.0% 
- filtered 115.7% 114.0% 

HTSP - unfiltered 111.7% 110.0% 
- filtered 110.9% 109.2% 

DTSP 90% 92% 

As a result of cycle specific CRWE analyses, RBM setpoints in Technical Specification Table 
3.3.2.1-1 are applicable as shown in Table 7.2. Cycle specific setpoint analysis results are 

shown in Table 7.3, per Reference 1. 

Thermal Power 
(% Rated) 

> 27% and < 90% 

~90% 

Table 7.2 RBM Setpoint Applicability 

Applicable Notes from 
MCPRt Table 3.3.2.1-1 

< 1.70 (a}, (b), (f), (h) 

< 1.74 (a), (b }, (f), (h) 

< 1.39 (g) 

Comment 

two loop operation 

single loop operation 

two loop operation :i: 

• Values are considered maximums. Using lower values, due to RBM system hardware/software limitations, is conservative, and acceptable. 

t MCPR values shown correspond with, (support), SLMPCR values identified in Reference 1. 
t Greater than 90% rated power is not attainable in single loop operation. 
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Table 7.3 Control Rod Withdrawal Error Results 

RBM CRWE 
HTSP Analytical Limit OLMCPR 

Unfiltered 

107 1.20 

111 1.26 

114 1.37 

117 1.37 

Results, compared against the base case OLMCPR results of Table 4.2, indicate SLMCPR 
remains protected for RBM inoperable conditions (i.e., 114% unblocked). 
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8 Shutdown Margin Limit 
(Technical Specification 3.1.1) 

EDMS: L32160809 800 

Date: August 9, 2016 

Assuming the strongest OPERABLE control blade is fully withdrawn, and all other OPERABLE 
control blades are fully inserted, the core shall be sub-critical and meet the following minimum 

shutdown margin: 

BrCl'MlS Feriy Unit 2 Cyde 19 
Core Operating Limi1s Report, (105% OL TP) 

SDM > 0.38% dk/k 

Page43 
1VA-COLR-BF2C19, Revision 5 (RnaQ 



[i!/ilNPG 
Reactor Engineering and Fuels - BWRFE 
1101 Market Street, Chattanooga, TN 37402 

Browns Ferry Unit 2 Cycle 20 
Core Operating Limits Report, (105% OL TP) 

TVA-COLR-BF2C20 Revision O (Final) 
(Revision Log, Page v) 

February 2017 

EDMS L32 170206 803 
QA Docurrent 
BFE-4151, Revision 0 

Prepared: Date: t£1 8 ~0/7 

Verified: Date: _2_/_t:f_/_1_7_ 

Approved:,,,~~ Date: Z/10/-2.017 
W. B. Bird, Manager, BWR Fuel Engineering 

Reviewed: ~~- Date: :J. I 1 / 2 o I 7 
· D. D.Coffey, Manager, Reactor Engineering 

Approved:~ Date: ~/,,/,7 
Ch . , ORC 

Approved: ~ ~ ~ 
P n Manager 

Date: 

Page 1 of 53 



11!] NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 

Table of Contents 

EDMS: L32 170206 803 

Date: February 9, .2017 

Total Number of Pages= 53 (including review cover sheet) 

List of Tables ............................................................................................................................ iii 
List of Figures ................................................................... : ...................................................... iv 
Revision Log ............................................................................................................................ v 
Nomenclature ...................................................................................................... : ................... vi 
References .......................................... : ................................................................................. viii 
1 Introduction ..................................................................................................................... 1 

1.1 Purpose .................................................................. : ................................................ 1 
1.2 Scope ...................................................................................................................... 1 
1.3 Fuel Loading ............................................................................................................ 1 
1.4 Acceptability ................................................................ : ............................................ 2 

2 APLHGR Limits ............................................................................................................... 3 
2.1 Rated Power and Flow Limit: APLHGRRATED ............................................................. 3 
2.2 Off-Rated Power Dependent Limit: APL HG RP .......................................................... 3 

2.2.1 Startup without Feedwater Heaters .................................................................... 3 
2.3 Off-Rated Flow Dependent Limit: APLHGRF ............................................................. 3 
2.4 Single Loop Operation Limit: APLHGRsLo ................................................................ 3 
2.5 Equipment Out-Of-Service Corrections ..................................................................... 7 

3 LHGR Limits ........................................... : ....................................................................... 8 
3.1 Rated Power and Flow Limit: LHGRRATED ................................................................. 8 
3.2 Off-Rated Power Dependent Limit: LHGRP ............................................................... 8 

3.2.1 Startup without Feedwater Heaters .................................................................... 8 
3.3 Off-Rated Flow Dependent Limit: LHGRF ................................................................. 9 
3.4 Equipment Out-Of-Service Corrections ..................................................................... 9 

4 OLMCPR Limits ............................................................................................................ 25 
4.1 Flow Dependent MCPR Limit: MCPRF ................................................................... 25 
4.2 Power Dependent MCPR Limit: MCPRP ................................................................. 25 

4.2.1 Startup without Feedwater Heaters .................................................................. 25 
4.2.2 Scram Speed Dependent Limits (TSSS vs. NSS vs. OSS) ............................... 26 
4.2.3 Exposure Dependent Limits ....... : .................................................................... 26 
4.2.4 Equipment Out-Of-Service (EOOS) Options .................................................... 27 
4.2.5 Single-Loop-Operation (SLO) Limits ................................................................ 27 
4.2.6 Below Pbypass Limits ..................................................................................... 27 

5 Oscillation Power Range Monitor (OPRM) Setpoint.. ..................................................... 39 
6 APRM Flow Biased Rod Block Trip Settings .................................................................. 40 
7 Rod Block Monitor (RBM) Trip Setpoints and Operability ............................................... 41 
8 Shutdown Margin Limit. ................................................................................................. 43 

BrowisFeny Unit2 Cyde20 
CoreOperatingLimitsReport, (105% OLTP) 

Page 2 of 53 

Page ii 
1VA-OOLR-BF2C20, Revison o (Final) 



(ml NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 

List of Tables 

EDMS: L32 170206 803 

Date: February 9, 2017 

Nuclear Fuel Types .............................................................................................................. 2 

Startup Feedwater Temperature Basis ..................................................................................... 8 

Nominal Scram Time Basis ................................ _ .................................................................... 26 
MCPRP Limits for All Fuel Types: Optimum Scram Time Basis ............................................ 29 

MCPRP Limits for All Fuel Types: Nominal Scram Time Basis ............................................. 30 

MCPRP Limits for All Fuel Types: Technical Specification Scram Time Basis ...................... 32 

Startup Operation MCPRP Limits for Table 3.1 Temperature Range 1 for All Fuel Types: 
Nominal Scram Time Basis .......................................... : ..................................................... 34 

Startup Operation MCPRP Limits for Table 3.1 Temperature Range 2 for All Fuel Types: 
Nominal Scram Time Basis ................................................................................................ 35 
Startup Operation MCPRP Limits for Table 3.1 Temperature Range 1 for All Fuel Types: 
Technical Specification Scram Time Basis .......................................................................... 36 

Startup Operation MCPRP Limits for Table 3.1 Temperature Range 2 for All Fuel Types: 
Technical Specification Scram Time Basis .......................................................................... 37 
MCPRP Limits for All Fuel Types: Single Loop Operation for All Scram Times .................... 38 

OPRM Setpoint Range ....................................................................................................... 39 

OPRM Successive Confirmation Count Setpoint .................................................................... 39 

Analytical RBM Trip Setpoints ............................................................................................ 41 

RBM Setpoint Applicability ..................................................................................................... 41 

Control Rod Withdrawal Error Results .................................................................................... 42 

Browis Ferry Unit2 Cyde 20 
CoreOperatinglimitsReport, (105% OLTP) 

Page 3 of 53 

Page iii 
TVA-COLR-BF2C20, Revison o (Final) 



(I! NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 

List of Figures 

EDMS: L32 170206 803 

Date: February 9, 2017 

APLHGRRATED for ATRIUM-10 Fuel. ......................................................................................... 4 
APLHGRRATEofor ATRIUM-1 OXM Fuel ..................................................................................... 5 
APLHGRRATEofor ATRIUM-11 Fuel .......................................................................................... 6 
LHGRRATED for ATRIUM-10 Fuel ............................................................................................ 10 
LHGRRATED for ATRIUM-1 OXM Fuel ....................................................................................... 11 
LHGRRATED for ATRIUM-11 Fuel ......................... , .................................................................. 12 
Base Operation LHGRFACP for ATRIUM-10 Fuel.. ................................................................. 13 
Base Operation LHGRFACP for ATRIUM-10XM Fuel .............................................................. 14 
Base Operation LHGRFACP for ATRIUM-11 Fuel ................................................................... 15 
LHGRFACF for ATRIUM-10 Fuel.. .......................................................................................... 16 
LHGRFACF for ATRIUM-10XM Fuel ...................................................................................... 17 
LHGRFACF for ATRIUM-11 Fuel ............................................................................................ 18 
Startup Operation LHGRFACP for ATRIUM-1 O Fuel: Table 3.1 Temperature Range 1 ............. 19 
Startup Operation LHGRFACP for ATRIUM-10 Fuel: Table,3.1 Temperature Range 2 ............. 20 
Startup Operation LHGRFACP for ATRIUM-1 OXM Fuel: Table 3.1 Temperature Range 1 ....... 21 
Startup Operation LHGRFACP for ATRIUM-1 OXM Fuel: Table 3.1 Temperature Range 2 ....... 22 
Startup Operation LHGRFACP for ATRIUM-11 Fuel: Table 3.1 Temperature Range 1 ............. 23 
Startup Operation LHGRFACP for ATRIUM-11 Fuel: Table 3.1 Temperature Range 2 ............. 24 
MCPRF for All Fuel Types ...................................................................................................... 28 

810\1\f1S Ferry Unit2 Cycle 20 
CoreOperatingLimitsReport, (105% OLTP) 

Page 4 of 53 

Page iv 
TVACOLR-BF2C20, Re'vison O (Final) 



(ml NPG 

Number Page 

Reactor Engineering and Fuels - BWRFE 
1101 Market Street, Chattanooga TN 37402 

Revision Log 

Description 

0-RO All New document. 

Brow,s Feny Unit2 Cycle 20 
CoreOperatingLimitsReport, (105% OLTP) 

Page 5 of 53 

EDMS: L32 170206 803 

Date: February 9, 2017 

Pagev 
1VA.(X)LR-BF2C20, Revison O (Final) 



(I!D NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanopga TN 37402 

APLHGR 
APRM 
AREVA NP 

BOC 
BSP 
BWR 

CAVEX 
CD 
CMSS 
COLR 
CPR 
CRWE 
CSDM 

DIVOM 

EOG 
EOCLB 
EOOS 

FFTR 
FFWTR 
FHOOS 
ft 

GNF 
GWd 

HTSP 

ICA 
ICF 
IS 

kW 

LCO 
LFWH 
LHGRFAC 
LPRM 
LRNB 

MAPFAC 
MCPR 

Nomenclature 

Average Planar LHGR 
Average Power Range Monitor 
Vendor (Framatome, Siemens) 

Beginning of Cycle 
Backup Stability Protection 
Boiling Water Reactor 

Core Average Exposure 
Coast Down 
Core Monitoring System Software 
Core Operating Limits Report 
Critical Power Ratio 
Control Rod Withdrawal Error 
ColdSDM 

Delta CPR over Initial CPR vs. Oscillation Magnitude 

End of Cycle 
End-of-Cycle Licensing Basis 
Equipment OOS 

Final Feedwater Temperature Reduction 
Final Feedwater Temperature Reduction 
Feedwater Heaters OOS 
Foot: English unit of measure for length 

Vendor (General Electric, Global Nuclear Fuels) 
Giga Watt Day 

High TSP 

Interim Corrective Action 
Increased Core Flow (beyond rated) 
In-Service 

kilo watt: SI unit of measure for power. 

License Condition of Operation 
Loss of Feedwater Heating 
LHGR Multiplier (Power or Flow dependent) 
Low Power Range Monitor 
Generator Load Reject, No Bypass 

MAPLHGR multiplier (Power or Flow dependent) 
Minimum CPR 
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Power, below which TSV Position and TCV Fast Closure Scrams are Bypassed 
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RPT 
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SOM 
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In anticipation of cycle startup, it is necessary to describe the expected limits of operation. 

1.1 Purpose 

The primary purpose of this document is to satisfy requirements identified by unit technical 
specification section 5.6.5. This document may be provided, upon final approval, to the NRC. 

1.2 Scope 

This document will discuss the following areas: 

~ Average Planar Linear Heat Generation Rate (APLHGR) Limit 

(Technical Specifications 3.2.1 and 3.7.5) 

Applicability: Mode 1, ~ 25% RTP-(Technical Specifications definition of RTP) 

~ Linear Heat Generation Rate (LHGR) Limit 

(Technical Specification 3.2.3, 3.3.4.1, and 3. 7 .5) 

Applicability: Mode 1, ~ 25% RTP (Technical Specifications definition of RTP) 

~ Minimum Critical Power Ratio Operating Limit (OLMCPR) 

(Technical Specifications 3.2.2, 3.3.4.1, 3.7.5 and Table 3.3.2.1-1) 
Applicability: Mode 1, ~ 25% RTP (Technical Specifications definition of RTP) 

~ Oscillation Power Range Monitor (OPRM) Setpoint 

(Technical Specification Table 3.3.1.1) 

Applicability: Mode 1, ~ (as specified in Technical Specifications Table 3.3.1.1-1) 

~ Average Power Range Monitor (APRM) Flow Biased Rod Block Trip Setting 

(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 

Applicability: Mode 1, ~ (as specified in Technical Requirements Manuals Table 3.3.4-1) 

~ Rod Block Monitor (RSM) Trip Setpoints and Operability 

(Technical Specification Table 3.3.2.1-1) 

Applicability: Mode 1, ~ % RTP as specified in Table 3.3.2.1-1 (TS definition of RTP) 

~ Shutdown Margin (SDM) Limit 

(Technical Specification 3.1.1) 
Applicability: All Modes 

1.3 Fuel Loading 

The core will contain previously exposed AREVA NP, Inc., ATRIUM-10 fuel, along with fresh 
and exposed ATRIUM-10XM; exposed ATRIUM-11 lead fuel. Nuclear fuel types used in the 

core loading are shown in Table 1.1. The core shuffle and final loading were explicitly evaluated 

for BOC cold shutdown margin performance as documented per Reference 5. 
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Table 1.1 Nuclear Fuel Types· 

Nuclear 
Original Number of Fuel Type Fuel Names 

Fuel Description Cycle Assemblies (NFl) (Range) 

ATRIUM-10 A 10-4165B-15GV75-FBE 18 110 12 FBE001-FBE176 

ATRIUM-10 A 10-41078-13GV75-FBE 18 44 13 FBE177-FBE244 

ATRIUM-10 A 10-41768-1 OGV75-FBE 18 65 14 FBE245-FBE316 

ATRIUM 1 OXM XMLC-3904B-15GV80- FB F 19 172 15 FBF401-FBF572 

ATRIUM 1 OXM XMLC-40358-13GV80- FB F 19 79 16 FBF573-FBF652 

ATRIUM 11 A11-3693B-13GV80-FBF 19 6 17 FBF653-FBF6 60 

ATRIUM 1 OXM XMLC-41028-11 GV70- FBG-8 20 48 18 FBG701-FBG748 

ATRIUM 10XM XMLC-40628-13GV80-FBG-C 20 152 19 FBG7 49-FBG90 0 

ATRIUM 1 OXM XMLC-39488-13GV70- FBG-8 20 88 20 FBG901-FBG988 

1.4 Acceptability 

Limits discussed in this document were generated based on NRC approved methodologies per 

References 6 through 25. 

• The table identifies the ex peeled fuel type breakdown in anticipation of final core loading. The final composition of the core depends upon 
uncertainties during the outage such as discovering a failed fuel bundle, or other bundle damage. Minor core loading changes, due to 
unforeseen ev en1s, will conform to the safety and monitoring requirements identified in this document 
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2 . APLHGR Lim its 
(Technical Specifications 3.2.1 & 3. 7.5) 

The APLHGR limit is determined by adjusting the rated power APLHGR limit for off-rated power, 
off-rated flow, and SLO conditions. The most limiting of these is then used as follows: 

APLHGR limit= MIN ( APLHGRP, APLHGRF, APLHGRsLo) 

where: 
APLHGRP off-rated power APLHGR limit 
APLHGRF off-rated flow APLHGR limit 
APLHGRsw SLO APLHGR limit 

2.1 Rated Power and Flow Limit: APLHGRRATED 

[APLHGRRATED * MAPFACP] 
[APLHGRRATED * MAPFACF] 
[APLHGRRATED * SLO Multiplier] 

The rated conditions APLHGR for all fuel are identified per Reference 1. The rated conditions 
APLHGR for ATRIUM-1 O fuel are shown in Figure 2.1. The rated conditions APLHGR for 
ATRIUM-1 OXM are shown in Figure 2.2. The rated conditions APLHGR for ATRfUM-11 are 
shown in Figure 2.3.-

2.2 Off-Rated Power Dependent Limit: APLHGRP 

Reference 1 does not specify a power dependent APLHGR. Therefore, MAPFACP is set to a 
value of 1.0. 

2.2.1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. No additional power 
dependent limitation is required. 

2.3 Off-Rated Flow Dependent Limit: APLHGRF 

Reference 1 does not specify a flowdependentAPLHGR. Therefore, MAPFACF is set to a 
value of 1.0. 

2.4 Single Loop Operation Limit: APLHGRsLO 

The single loop operation multiplier for ATRIUM-10, ATRIUM-10XM, and ATRIUM-11 fuel is 
0.85, per Reference 1. 

Browis Feny Unit2 Cyde 20 
Core Operating Limits Report, (105% OLTP) 
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Figure 2.1 APLHGRRATED for ATRIUM-10 Fuel 

BroW1S Feny Unit2 Cyde 20 
CoreOperatingUmitsReport, (105% OLTP) 

- Page 14 of 53 

Page4 
lVACOLR-BF2C20, Revi!ion O (Final) 



II!fil NPG 

15 

12 

e' 9 

[ 
~ 
C) 
:::c 
...J 

~ 6 

3 

0 
0 

Reactor Engineering and Fuels - BWRFE 
1101 Market Street, Chattanooga TN 37402 

20 

I 
·------ -------------- ·-----+- --------

! 

I 

40 60 

Planar Average Exposure (GWd/MTU) 

Planar Avg. APLHGR 
Ex osure Limit 
(GWd/MTU) (kW/ft) 

0.0 13.0 

15.0 13.0 

67.0 7.6 

EDM S: L32 170206 803 

Date: February 9, 2017 

80 

Figure 2.2 APLHGRRATED for ATRIUM-1 OXM Fuel 
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Figure 2.3 APLHGRRATED for ATRIUM-11 Fuel 
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2.5 Equipment Out-Of-Service Corrections 

The limits shown in Figure 2.1, Figure 2.2, and Figure2.3 are applicable for operation with all 
equipment In-Service as well as the following Equipment Out-Of-Service (EOOS) options; 
incll!ding combinations of the options. 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 
FHOOS (or FFWfR) 

RCPOOS 

• All equipment service conditions assume 1 SRVOOS. 

Browis Feny Unit2 Cyde 20 
CoreOperatingLimitsReport, (105% OLTP) 

All equipment In-Service· 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbalance Out-Of-Service 
Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature Reduction 
One Recirculation Pump Out-Of-Service 
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The LHGR limit is determined by adjusting the rated power LHGR limit for off-rated power and 
off-rated flow conditions. The most limiting of these is then used as follows: 

where: 

LHGR limit = MIN ( LHGRP, LHGRF ) 

LHGRP 
LHGRF 

off-rated power LHGR limit 
off-rated flow LHGR limit 

3.1 Rated Power and Flow Limit: LHGRRArEo 

[LHGRRATED * LHGRFACP] 
[LHGRRATED * LHGRFACF] 

The rated conditions LHGR for all fuel are identified per Reference 1. The rated conditions 
LHGR for ATRIUM-10 are shown in Figure 3.1. The rated conditions LHGR for ATRIUM-1 OXM 
fuel is shown in Figure 3.2. The rated conditions LHGR for ATRIUM-11 fuel is shown in Figure 
3.3. The LHGR limit is consistent with References 2 and 3. 

3.2 Off-Rated Power Dependent Limit: LHGRP 

LHGR limits are adjusted for off-rated power conditions using the LHGRFACP multiplier 
provided in Reference 1. The multiplier is split into two sub cases: turbine bypass valves in and 
out-of-service. The base case multipliers are shown in Figure 3.4 through Figure 3.6. 

3. 2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional limits are 
shown in Figure 3.10 through Figure 3.15, based on temperature conditions identified in Table 
3.1. 

Table 3.1 Startup Feedwater Temperature Basis 

Power 

(%Rated) 

25 

30 

40 

Browis Ferry Unit2 Cyde 20 
C.OreOperatingLimitsReport, (105% OLTP) 

50 

Temperature 

Range 1 Range 2 

(·F) (·F) 

160.0 155.0 

165.0 160.0 

175.0 170.0 

185.0 180.0 

Page 18 of 53 
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3.3 Off-Rated Flow Dependent Limit: LHGRF 

LHGR limits are adjusted for off-rated flow conditions using the LHGRFACF multiplier provided 
in Reference 1. Multipliers are shown in Figure 3.7 through Figure 3.9. 

3.4 Equipment Out-Of-Service Corrections 

The limits shown in Figure 3.1 through Figure 3.3 are applicable for operation with all equipment 
In-Service as well as the following Equipment Out-Of-Service (EOOS) options; including 
combinations of the options.· 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 

FHOOS (or FFWTR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbalance Out-Of-Service 

Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature Reduction 
One Recirculation Pump Out-Of-Service 

Off-rated power corrections shown in Figure3.4 through Figure 3.6 are dependent on operation 
of the Turbine Bypass Valve system. For this reason, separate limits are to be applied for 
TBVIS or TBVOOS operation. The limits have no dependency on RPTOOS, PLUOOS, 
FHOOS/FFWTR, or SLO. 

Off-rated flow corrections shown in Figure 3.7 through Figure 3.9 are bounding for all EOOS 
conditions. 

Off-rated power corrections shown in Figure 3.10 through Figure 3.15 are also dependent on 
operation of the Turbine Bypass Valve system. In this case, limits support FHOOS operation 
during startup. These limits have no dependency on RPTOOS, PLUOOS, or SLO. 

• All equipment service conditions assume 1 SRVOOS. 

Brow,s Feny Unit2 Cycle 20 
CoreOperatinglimitsReport, (105% OLTP) 
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Figure 3.1 LHGRRATED for ATRIUM-10 Fuel 
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Figure 3.2 LHGRRA1ED for ATRIUM-1 OXM Fuel 
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Figure 3.4 Base Operation LHGRFACP for ATRIUM-10 Fuel 

(Independent of other EOOS conditions) 
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Figure 3.5 Base Operation LHGRFACP for ATRIUM-1 OXM Fuel 

(Independent of other EOOS conditions) 
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Figure 3.6 Base Operation LHGRFACPfor ATRIUM-11 Fuel 

(Independent of other EOOS conditions) 
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( 107. 0% maximum core flow line is used to support 105% rated flow operation, I CF) 
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Figure 3.8 LHGRFACFfor ATRIUM-10XM Fuel 
( Values bound all EOOS conditions) 

(107. 0% maximum core flow fine is used to support 105% rated flow operation, /CF) 
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Figure 3.10 Startup Operation LHGRFACP for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Figure 3.11 Startup Operation LHGRFACP for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Units valid at and below 50% pow er) 
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Figure 3.12 Startup Operation LHGRFACPfor ATRIUM-10XM 
Fuel: Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Lirrits valid at and below 50% pow er) 
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Figure 3.13 Startup Operation LHGRFACP for ATRIUM-1 OXM 
Fuel: Table 3.1 TemperatureRange 2 

(no Feedwater heating during startup) 
(Units valid at and below 50% pow er) 
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Figure 3.14 Startup Operation LHGRFACP for ATRIUM-11 Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Figure 3.15 Startup Operation LHGRFACP for ATRIUM-11 Fuel: 
Table 3.1 Temperature Range2 

(no Feedwater heating during startup) 
(Lirms valid at and below 50% power) 
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4 OLMCPR Lim its 
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(Technical Specification 3.2.2, 3.3.4.1, & 3. 7 .5) 

EDM S: L32 170206 803 

Date: February 9, 2017 

OLMCPR is calculated to be the most limiting of the flow or power dependent values 

where: 

OLMCPR limit = MAX ( MCPRF , MCPRP ) 

MCPRF 
MCPRP 

core flow-dependent MCPR limit 
power-dependent MCPR limit 

4.1 Flow Dependent MCPR Limit: MCPRF 

MCPRF limits are dependent upon core flow(% of Rated), and the max core flow limit, (Rated or 
Increased Core Flow, ICF). MCPRF limits are shown in Figure 4.1, per Reference 1. Limits are 
valid for all EOOS combinations. No adjustment is required for SLO conditions. 

4.2 Power Dependent MCPR Limit: MCPRP 

MCPRP limits are dependent upon: 

• Core Power Level (% of Rated) 
• Technical Specification Scram Speed (TSSS), Nominal Scram Speed (NSS), or 

Optimum Scram Speed (OSS) 
• Cycle Operating Exposure (NEOC, EOC, and CD - as defined in this section) 
• Equipment Out-Of-Service Options 
• Two or Single recirculation Loop Operation {TLO vs. SLO) 

The MCPRP limits are provided in Table 4.2 through Table 4.9, where each table contains the 
limits for all fuel types and EOOS options (for a specified scram speed and exposure range). 
The CMSS determines MCPRP limits, from these tables, based on linear interpolation between 
the specified powers. 

4.2.1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional power 
dependent limits are shown in Table 4.5 through Table4.8 based on temperature conditions 
identified in Table 3.1. 
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4. 2. 2 Scram Speed Dependent Limits (TSSS vs. NSS vs. OSS) 

EDMS: L32 170206 803 

Date: February 9, 2017 

MCPRP limits are provided for three different sets of assumed scram speeds. The Technical 
Specification Scram Speed (TSSS) MCPRP limits are applicable at all times, as long as the 
scram time surveillance demonstrates the times in Technical Specification Table 3.1.4-1 are 
met. Both Nominal Scram Speeds (NSS) and/or Optimum Scram Speeds (OSS) may be used, 
as long as the scram time surveillance demonstrates Table4.1 times are applicable. ·t 

Table 4.1 Nominal Scram Time Basis 

Notch Nominal Optimum 
Position Scram Timing Scram Timing 

(index) (seconds) (seconds) 

46 0.420 0.380 

36 0.980 o .. 875 

26 1.600 1.465 

6 2.900 2.900 

In demonstrating compliance with the NSS and/or OSS scram time basis, surveillance 
requirements from Technical Specification 3.1.4 apply; accepting the definition of SLOW rods 
should conform to scram speeds shown in Table 4.1. If conformance is not demonstrated, 
TSSS based MCPRP limits are applied. 

On initial cycle startup, TSSS limits are used until the successful completion of scram timing 
confirms NSS and/or OSS based limits are applicable. 

4.2.3 Exposure Dependent Limits 

Exposures are tracked on a Core Average Exposure basis (CAVEX, not Cycle Exposure). 
Higher exposure MCPRP limits are always more limiting and may be used for any Core Average 
Exposure up to the ending exposure. Per Reference 1, MCPRP limits are provided for the 
following exposure ranges: 

BOCtoNEOC 
BOC to EOCLB 
BOC to End of Coast 

NEOC corresponds to 
EOCLB corresponds to 
End of Coast 

NEOC refers to a Near EOG exposure point. 

• Reference 1 analysis results are based on information identified in Reference 4. 

31,004.5 MWd / MTU 
34,274.0 MWd/ MTU 
35,793.3 MWd/ MTU 

t Drop out times consistent w ilh method used to perform actual timing measuremen1s (i.e., including pickup/dropout effec1s). 
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The EOCLB exposure point is not the true End-Of-Cycle exposure. Instead it corresponds to a 
licensing exposure window exceeding expected end-of-full-power-life. 

The End of Coast exposure point represents a licensing exposure point exceeding the expected 
end-of-cycle exposure including cycle extension options. 

4.2.4 Equipment Out-Of-Service (EOOS) Options 

EOOS options· covered by MCPRP limits are given by the following: 

In-Service 
RPTOOS 
TBVOOS 
RPTOOS+ TBVOOS 
PLUOOS 
PLUOOS+RPTOOS 
PLUOOS+ TBVOOS 
PLUOOS+ TBVOOS+RPTOOS 
FHOOS (or FFWfR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Combined RPTOOS and TBVOOS 
Power Load Unbalance Out-Of-Service 
Combined PLUOOS and RPTOOS 
Combined PLUOOS and TBVOOS 
Combined PLUOOS, RPTOOS, and TBVOOS 
Feedwater Heaters Out-Of-Service (or Final 
Feedwater Temperature Reduction) 
One Recirculation Pump Out-Of-Service 

For exposure ranges up to NEOC and EOCLB, additional combinations of MCPRP limits are 
also provided including FHOOS. The coastdown exposure range assumes application of 
FFWfR. FHOOS based MCPRP limits for the coast down exposure are redundant because the 
temperature setdown assumption is identical with FFWfR. 

4.2.5 Single-Loop-Operation (SLO) Limits 

When operating in RCPOOS conditions, MCPRp limits are constructed differently from the· 
normal operating RCP conditions. The limiting event for RCPOOS is a pump seizure scenario, 
which sets the upper bound for allowed core power and flowt. This event is not impacted by 
scram time assumptions. Specific MCPRP limits are shown in Table 4.9. 

4.2. 6 Below Pbypass Limits 

Below Pbypass (30% rated power), MCPRP limits depend upon core flow. One set of MCPRP 
limits applies for core flow above 50% of rated; a second set applies if the core flow is less than 
or equal to 50% rated. 

' All equipment service conditions assume 1 SRVOOS. 

t RCPOOS limits are only valid upto 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbmlhr. 
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Figure 4.1 MCPRF for All Fuel Types 
(Values bound all EOOS conditions) 

EDMS: L32 170206 803 

Date: February 9, 2017 
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( 107. 0% maximum core flow line is used to support 105% rated flow operation, I CF) 
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Table 4.2 MCPRP Limits for All Fuel Types: Optimum Scram Time Basis· 

A1RIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Fbwer to to to End of to to to End of to to to End of 

Cond~ion (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.49 1.50 1.52 1.40 1.43 1.45 1.44 1.47 1.49 

75 1.62 1.62 1.68 1.53 1.53 1.57 1.58 1.58 1.63 
65 1.70 1.70 1.76 1.60 1.61 1.65 1.66 1.66 1.71 
50 1.85 1.85 1.93 1.75 1.75 1.81 1.87 1.87 ---
50 1.98 1.98 1.99 1.81 1.81 1.82 1.94 1.94 1.96 

Base Case 40 2.09 2.09 2.20 1.94 1.94 2.03 2.13 2.13 2.25 
30 2.42 2.42 2.54 2.26 2.26 2.38 2.52 2.52 2.66 

30 at>50%F 2.52 2.52 2.62 2.49 2.49 2.58 2.59 2.59 2.71 
25 at>50%F 2.75 2.75 2.88 2.74 2.74 2.86 2.85 2.85 2.99 
30 ats 50%F 2.43 2.43 2.54 2.27 2.27 2.38 2.56 2.56 2.67 
25atS50%F 2.64 2.64 2.74 2.48 2.48 2.60 2.75 2.75 2.93 

100 1.51 1.52 --- 1.43 1.45 --- 1.47 1.49 ---
75 1.68 1.68 --- 1.57 1.57 --- 1.63 1.63 ---
65 1.76 1.76 --- 1.65 1.65 --- 1.71 1.71 ---
50 1.93 1.93 --- 1.81 1.81 --- --- --- ---
50 1.99 1.99 --- 1.82 1.82 --- 1.96 1.96 ---

FHOOS 40 2.20 2.20 --- 2.03 2.03 --- 2.25 2.25 ---
30 2.54 2.54 --- 2.38 2.38 --- 2.66 2.66 ---

30at>50%F 2.62 2.62 --- 2.58 2.58 --- . 2.71 2.71 ---
25at>50%F 2.88 2.88 -- 2.86 2.86 --- 2.99 2.99 ---
30ats 50%F 2.54 2.54 --- 2.38 2.38 --- 2.67 2.67 ---
25atS50%F 2.74 2.74 --- 2.60 2.60 --- 2.93 2.93 ---

' All limi1s, including "Base Case," supportRPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR/FHOOS is supported for the BOC to End of Coastlimi1s. 
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Table 4.3 MCPRP Limits for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.50 1.51 1.53 1.42 1.44 1.46 1.47 1.48 1.50 
75 1.64 1.64 1.69 1.55 1.55 1.59 1.60 1.60 1.64 
65 1.72 1.72 1.78 1.61 1.62 1.66 1.67 1.67 1.74 
50 1.88 1.88 1.98 1.76 1.76 --- 1.91 1.91 ---
50 1.98 1.98 1.99 1.81 1.81 1.85 1.95 1.95 2.01 

Base case 40 2.13 2.13 2.25 1.97 1.97 2.07 2.18 2.18 2.29 
30 2.46 2.46 2.60 2.30 2.30 2.42 2.57 2.57 2.71 

30at>50%F 2.52 2.52 2.62 2.49 2.49 2.58 2.59 2.59 2.71 
25at>50%F 2.75 2.75 2.88 2.74 2.74 2.86 2.85 2.85 2.99 
30ats 50%F 2.46 2.46 2.60 2.30 2.30 2.42 2.57 2.57 2.71 
25ats 50%F 2.64 2.64 2.74 2.48 2.48 2.60 2.75 2.75 2.93 

100 1.55 1.57 1.58 1.45 1.48 1.49 1.52 1.53 1.55 
75 1.69 1.69 1.75 1.58 1.58 1.62 1.64 1.65 1.69 
65 1.78 1.78 1.83 1.65 1.66 1.70 1.72 1.72 1.77 
50 1.92 1.92 --- 1.80 1.80 --- 1.91 1.91 ---
50 1.98 1.98 2.00 1.81 1.81 1.86 1.95 1.95 2.01 

TBVOOS 40 2.14 2.14 2.25 1.97 1.97 2.07 2.18 2.18 2.29 
30 2.46 2.46 2.60 2.30 2.30 2.42 2.57 2.57 2.71 

30at>50%F 3.15 3.15 3.28 2.96 2.96 3.07 3.15 3.15 3.27 
25at>50%F 3.51 3.51 3.61 3.34 3.34 3.45 3.53 3.53 3.63 
30ats 50%F 2.85 2.85 2.96 2.63 2.63 2.75 2.97 2.97 3.09 
25ats 50%F 3.23 3.23 3.37 3.02 3.02 3.18 3.38 3.38 3.54 

100 1.53 1.53 --- 1.45 1.46 --- 1.49 1.50 ---
75 1.69 1.69 --- 1.59 1.59 --- 1.64 1.64 ---
65 1.78 1.78 --- 1.66 1.66 --- 1.74 1.74 ---
50 1.98 1.98 --- --- --- --- --- --- ---
50 1.99 1.99 --- 1.85 1.85 --- 2.01 2.01 ---

FHOOS 40 2.25 2.25 --- 2.07 2.07 --- 2.29 2.29 ---
30 2.60 2.60 --- 2.42 2.42 --- 2.71 2.71 ---

30 at> 50%F 2.62 2.62 --- 2.58 2.58 --- 2.71 2.71 ---
25 at> 50%F 2.88 2.88 --- 2.86 2.86 --- 2.99 2.99 ---
30 ats 50%F 2.60 2.60 --- 2.42 2.42 --- 2.71 2.71 ---
25 ats 50%F 2.74 2.74 --- 2.60 2.60 --- 2.93 2.93 ---

100 1.50 1.51 1.53 1.42 1.44 1.46 1.47 1.48 1.50 
75 1.64 1.64 1.69 1.55 1.55 1.59 1.60 1.60 1.64 
65 1.89 1.91 1.91 · 1.72 1.72 1.72 1.84 1.85 1.85 
50 --- --- --- --- --- --- --- --- ---
50 1.98 1.98 1.99 1.81 1.81 1.85 1.95 1.95 2.01 

PLUOOS 40 2.13 2.13 2.25 1.97 1.97 2.07 2.18 2.18 2.29 
30 2.46 2.46 2.60 2.30 2.30 2.42 2.57 2.57 2.71 

30 at> 50%F 2.52 2.52 2.62 2.49 2.49 2.58 2.59 2.59 2.71 
25at>50%F 2.75 2.75 2.88 2.74 2.74 2.86 2.85 2.85 2.99 
30atS50%F 2.46 2.46 2.60 2.30 2.30 2.42 2.57 2.57 2.71 
25ats 50%F 2.64 2.64 2.74 2.48 2.48 2.60 2.75 2.75 2.93 

• All limits, including "Base Case," supportRPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWfR and FHOOS assume the same value of temperature drop. ConsequenHy, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.3 MCPRP Limits for All Fuel Types: Nominal Scram Time Basis (continued)· 

- ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1_58 1.58 --- 1.47 1.49 --- 1.53 1.55 ---
75 1.75 1.75 --- 1.62 1.62 --- 1.69 1.69 ---
65 1.83 1.83 --- 1.69 1.70 --- 1.77 1.77 ---
50 --- --- --- --- --- --- --- --- ---

TBVOOS 
50 2.00 2.00 --- 1.86 1.86 --- 2.01 2.01 ---

FHOOS 
40 2.25 2.25 --- 2.07 2.07 --- 2.29 2.29 ---
30 2.60 2.60 --- 2.42 2.42 --- 2.71 2.71 ---

30 at>50%F 3.28 3.28 --- 3.07 3.07 --- 3.27 3.27 ---
25 at>50%F 3.61 3.61 --- 3.45 3.45 --- 3.63 3.63 ---
30 at:s50%F 2.96 2.96 --- 2.75 2.75 --- 3.09 3.09 ---
25 at:s50%F 3.37 3.37 --- 3.18 3.18 --- 3.54 3.54 ---

100 1.55 1.57 1.58 1.45 1.48 1.49 1.52 1.53 1.55 
75 1.69 1.69 1.75 1.58 1.58 1.62 1.64 1.65 1.69 
65 1.89 1.91 1.91 1.72 1.72 1.72 1.84 1.85 1.85 
50 --- --- --- --- --- --- --- --- ---

TBVOOS 
50 1.98 1.98 2.00 1.81 1.81 1.86 1.95 1.95 2.01 

PLUOOS 
40 2.14 2.14 2.25 1.97 1.97 2.07 2.18 2.18 2.29 
30 2.46 2.46 2.60 2.30 2.30 2.42 2.57 2.57 2.71 

30 at>50%F 3.15 3.15 3.28 2.96 2.96 3.07 3.15 3.15 3.27 
25 at> 50%F 3.51 3.51 3.61 3.34 3.34 3.45 3.53 3.53 3.63 
30at:s50%F 2.85 2.85 2.96 2.63 2.63 2.75 2.97 2.97 3.09 
25 at:S50%F 3.23 3.23 3.37 3.02 3.02 3.18 3.38 3.38 3.54 

100 1.53 1.53 --- 1.45 1.46 --- 1.49 1.50 ---
75 1.69 1.69 -- 1.59 1.59 --- 1.64 1.64 ---
65 1.89 1.91 --- 1.72 1.72 --- 1.84 1.85 ---
50 --- --- --- --- --- --- --- --- ---

FHOOS 
50 1.99 1.99 --- 1.85 1.85 --- 2.01 2.01 ---

PLUOOS 
40 2.25 2.25 --- 2.07 2.07 --- 2.29 2.29 ---
30 2.60 2.60 --- 2.42 2.42 --- 2.71 2.71 ---

30 at> 50%F 2.62 2.62 --- 2.58 2.58 --- 2.71 2.71 ---
25 at> 50%F 2.88 2.88 --- 2.86 2.86 --- 2.99 2.99 ---
30at:S50%F 2.60 2.60 -- 2.42 2.42 --- 2.71 2.71 ---
25at:S50%F 2.74 2.74 --- 2.60 2.60 --- 2.93 2.93 ---

100 1.58 1.58 --- 1.47 1.49 --- 1.53 1.55 ---
75 1.75 1.75 --- 1.62 1.62 --- 1.69 1.69 ---
65 1.89 1.91 --- 1.72 1.72 --- 1.84 1.85 ---
50 --- --- --- --- --- --- --- --- ---

TBVOOS 50 2.00 2.00 --- 1.86 1.86 --- 2.01 2.01 ---
FHOOS 40 2.25 2.25 --- 2.07 2.07 --- 2.29 2.29 ---
PLUOOS 30 2.60 2.60 --- 2.42 2.42 --- 2.71 2.71 ---

30 at> 50%F 3.28 3.28 --- 3.07 3.07 --- 3.27 3.27 ---
25 at>50%F 3.61 3.61 --- 3.45 3.45 --- 3.63 3.63 ---
30at:S50%F 2.96 2.96 --- 2.75 2.75 --- 3.09 3.09 ---
25 at:s 50%F 3.37 3.37 --- 3.18 3.18 --- 3.54 3.54 ---

• All limi1s, including "Base Case," supportRPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number ofTIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. ConsequenUy, FHOOS limi1s are not provided for BOC to End of COAST 
due to redundancy. Thermal limi1s for the "BOC to End of COAST' exposure applicability window are developed to conservatively bound 
FHOOS limi1s for earlier exposure applicability windows. 
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Table 4.4 MCPRP Limits for All Fuel Types: Technical Specification Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of to to to End of 

Cond~ion (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.52 1.52 1.55 1.43 1.45 1.47 1.48 1.49 1.51 
75 1.65 1.65 1.70 1.56 1.56 1.60 1.61 1.61 1.67 
65 1.73 1.73 1.79 1.63 1.63 1.67 1.70 1.70 1.78 
50 1.93 1.93 --- 1.80 1.80 --- --- --- ---
50 1.99 2.00 2.04 1.81 1.81 1.88 1.95 1,95 2.05 

Base Case 40 2.18 2.18 2.31 2.01 2.01 2.11 2.22 2.22 2.34 
30 2.51 2.51 2.65 2.34 2.34 2.47 2.61 2.61 2.76 

30 at>50%F 2.52 2.52 2.65 2.49 2.49 2.58 . 2.61 2.61 2.76 
25 at> 50%F 2.75 2.75 2.88 2.74 2.74 2.86 2.85 2.85 2.99 
30 ats 50%F 2.51 2.51 2.65 2.34 2.34 2.47 2.61 2.61 2.76 
25 ats 50%F 2.64 2.64 2.74 2.48 2.48 2.60 2.75 2.75 2.93 

100 1.57 1.58 1.60 1.47 1.49 1.50 1.54 1.55 1.56 
75 1.71 1.71 1.76 1.59 1.59 1.63 1.66 1.66 1.70 
65 1.79 1.79 1.85 1.66 1.67 1.71 1.74 1.74 1.79 
50 1.95 1.95 --- --- --- --- --- --- ---
50 1.99 2.00 2.05 1.81 1.81 1.88 1.95 · 1.95 2.05 

TBVOOS 40 2.20 2.20 2.31 2.01 2.01 2.11 2.22 2.22 2.34 
30 2.51 2.51 2.65 2.34 2.34 2.47 2.61 2.61 2.76 

30 at>50%F 3.15 3.15 3.28 2.96 2.96 3.07 3.15 3.15 3.27 
25at>50%F 3.51 3.51 3.61 3.34 3.34 3.45 3.53 3.53 3.63 
30ats 50%F 2.85 2.85 2.96 2.63 2.63 2.75 2.97 2.97 3.09 
25 ats 50%F 3.23 3.23 3.37 3.02 3.02 3:18 3.38 3.38 3.54 

100 1.55 1.55 --- 1.46 1.47 --- 1.51 1.51 ---
75 1.70 1.70 --- 1.60 1.60 --- 1.67 1.67 ---
65 1.79 1.79 --- 1.67 1.67 --- 1.78 1.78 ---
50 --- --- --- --- --- --- --- --- ---
50 2.04 2.04 --- 1.88 1.88 --- 2.05 2.05 ---

FHOOS 40 2.31 2.31 --- 2.11 2.11 --- 2.34 2.34 ---
30 2.65 2.65 --- 2.47 2.47 --- 2.76 2.76 ---

30 at> 50%F 2.65 2.65 --- 2.58 2.58 --- 2.76 2.76 ---
25 at>50%F 2.88 2.88 --- 2.86 2.86 --- 2.99 2.99 ---
30 ats 50%F 2.65 2.65 --- 2.47 2.47 --- 2.76 2.76 ---
25 atS50%F 2.74 2.74 --- 2.60 2.60 --- 2.93 2.93 ---

100 1.52 1.52 1.55 1.43 1.45 1.47 1.48 1.49 1.51 
75 1.65 1.65 1.70 1.56 1.56 1.60 1.61 1.61 1.67 
65 1.90 1.93 1.93 1.73 1.74 1.74 1.85 1.87 1.87 
50 --- --- --- --- --- --- --- --- ---
50 1.99 2.00 2.04 1.82 1.82 1.88 1.95 1.95 2.05 

PLUOOS 40 2.18 2.18 2.31 2.01 2.01 2.11 2.22 2.22 2.34 
30 2.51 2.51 2.65 2.34 2.34 2.47 2.61 2.61 2.76 

30 at>50%F 2.52 2.52 2.65 2.49 2.49 2.58 2.61 2.61 2.76 
25 at>50%F 2.75 2.75 2.88 2.74 2.74 2.86 2.85 2.85 2.99 
30atS50%F 2.51 2.51 2.65 2.34 2.34 2.47 2.61 2.61 2.76 
25ats 50%F 2.64 2.64 2.74 2.48 2.48 2.60 2.75 2.75 2.93 

All limits, including "Base Case," suppor!RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequenffy, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the 'BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.4 MCPRP Limits for All Fuel Types: Technical Specification Scram Time Basis (continued)· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Fower to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.60 1.60 --- 1.49 1.50 --- 1.55 1.56 ---
75 1.76 1.76 --- 1.63 1.63 --- 1.70 1.70 ---
65 1.85 1.85 --- 1.71 1.71 --- 1.79 1.79 ---
50 --- --- --- --- --- --- --- --- ---

TBVOOS 
50 2.05 2.05 --- 1.88 1.88 --- 2.05 2.05 ---

FHOOS 
40 2.31 2.31 --- 2.11 2.11 --- 2.34 2.34 ---
30 2.65 2.65 --- 2.47 2.47 --- 2.76 2.76 ---

30 at> 50%F 3.28 3.28 --- 3.07 3.07 --- 3.27 3.27 ---
25 at> 50%F 3.61 3.61 --- 3.45 3.45 --- 3.63 3.63 ---
30 atS50%F 2.96 2.96 --- 2.75 2.75 --- 3.09 3.09 ---
25 atS50%F 3.37 3.37 --- 3.18 3.18 --- 3.54 3.54 ---

100 1.57 1.58 1.60 1.47 1.49 1.50 1.54 1.55 1.56 
75 1.71 1.71 1.76 1.59 1.59 1.63 1.66 1.66 1.70 
65 1.90 1.93 1.93 1.73 1.74 1.74 1.85 1.87 1.87 
50 --- --- --- --- --- --- --- --- --

TBVOOS 
50 1.99 2.00 2.05 1.82 1.82 1.88 1.95 1.95 2.05 

PLUOOS 
40 2.20 2.20 2.31 2.01 2.01 2.11 2.22 2.22 2.34 
30 2.51 2.51 2.65 2.34 2.34 2.47 2.61 2.61 2.76 

30at>50%F 3.15 3.15 3.28 2.96 2.96 3.07 3.15 3.15 3.27 
25 at>50%F 3.51 3.51 3.61 3.34 3.34 3.45 3.53 3.53 3.63 
30 ats 50%F 2.85 2.85 2.96 2.63 2.63 2.75 2.97 2.97 3.09 
25 ats 50%F 3.23 3.23 3.37 3.02 3.02 3.18 3.38 3.38 3.54 

100 1.55 1.55 --- 1.46 1.47 --- 1.51 1.51 ---
75 1.70 1.70 --- 1.60 1.60 --- 1.67 1.67 ---
65 1.90 1.93 --- 1.73 1.74 --- 1.85 1.87 ---
50 --- --- --- --- --- --- --- --- ---

FHOOS 
50 2.04 2.04 --- 1.88 1.88 --- 2.05 2.05 ---

PLUOOS 
40 2.31 2.31 --- 2.11 2.11 --- 2.34 2.34 ---
30 2.65 2.65 --- 2.47 2.47 --- 2.76 2.76 ---

30 at>50%F 2.65 2.65 --- 2.58 2.58 --- 2.76 2.76 ---
25 at>50%F 2.88 2.88 --- 2.86 2.86 --- 2.99 2.99 ---
30 ats 50%F 2.65 2.65 --- 2.47 2.47 --- 2.76 2.76 ---
25 ats 50%F 2.74 2.74 --- 2.60 2.60 --- 2.93 2.93 ---

100 1.60 1.60 --- 1.49 1.50 --- 1.55 1.56 ---
75 1.76 1.76 --- 1.63 1.63 --- 1.70 1.70 ---
65 1.90 1.93 --- 1.73 1.74 --- 1.85 1.87 ---
50 --- --- -- --- --- --- --- --- ---

TBVOOS 50 2.05 2.05 --- 1.88 1.88 --- 2.05 2.05 ---
FHOOS 40 2.31 2.31 --- 2.11 2.11 --- 2.34 2.34 ---
PLUOOS 30 2.65 2.65 --- 2.47 2.47 --- 2.76 2.76 ---

30 at> 50%F 3.28 3.28 --- 3.07 3.07 --- 3.27 3.27 ---
25 at> 50%F 3.61 3.61 --- 3.45 3.45 --- 3.63 3.63 ---
30 ats 50%F 2.96 2.96 --- 2.75 2.75 --- 3.09 3.09 ---
25 atS50%F 3.37 3.37 --- 3.18 3.18 --- 3.54 3.54 ---

All limi1s, including "Base Case," supportRPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWfR and FHOOS assume the same value of temperature drop. ConsequenHy, FHOOS limi1s are not provided for BOC to End of COAST 
due to redundancy. Thermal limi1s for the "BOC to End of COAST' exposure applicability window are developed to conservatively bound 
FHOOS limi1s for earlier exposure applicability windows. 
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Table 4.5 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.53 1.53 1.53 1.45 1.46 1.46 1.49 1.50 1.50 
75 1.69 1.69 1.69 1.59 1.59 1.59 1.64 1.64 1.64 
65 1.89 1.91 1.91 1.72 1.72 1.72 1.84 1.85 1.85 
50 --- --- --- --- --- --- --- --- ---
50 2.20 2.20 2.20 2.03 2.03 2.03 2.25 2.25 2.25 

TBVIS 40 2.52 2.52 2.52 2.29 2.29 2.29 2.57 2.57 2.57· 
30 2.92 2.92 2.92 2.72 2.72 2.72 3.05 3.05 3.05 

30at>50%F 2.92 2.92 2.92 2.82 2.82 2.82 3.05 3.05 3.05 
25at>50%F 3.21 3.21 3.21 3.16 3.16 3.16 3.34 3.34 3.34 
30atS50%F 2.92 2.92 2.92 2.72 . 2.72 2.72. 3.05 3.05 3.05 
25atS50%F 3.15 3.15 3.15 2.88 2.88 2.88 3.25 3.25 3.25 

100 1.58 1.58 1.58 1.47 1.49 1.49 1.53 1.55 1.55 
75 1.75 1.75 1.75 1.62 1.62 1.62 1.69 1.69 1.69 
65 1.89 1.91 1.91 1.72 1.72 1.72 1.84 1.85 1.85 
50 --- --- --- -- --- --- --- --- ---
50 2.20 2.20 2.20 2.03 2.03 2.03 2.25 2.25 2.25 

TBVOOS 40 2.52 2.52 2.52 2.29 2.29 2.29 2.57 2.57 2.57 
30 2.92 2.92 2.92 2.72 2.72 2.72 3.05 3.05 3.05 

30 at> 50%F 3.47 3.47 3.47 3.25 3.25 3.25 3.46 3.46 3.46 
25at>50%F 3.84 3.84 3.84 3.66 3.66 3.66 3.84 3.84 3.84 
30ats 50%F 3.15 3.15 3.15 2.97 2.97 2.97 3.39 3.39 3.39 
25atS50%F 3.59 3.59 3.59 3.43 3.43 3.43 3.81 3.81 3.81 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalentnumber of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core pow er. 
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Table 4.6 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 2 for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
A:lwer to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.53 1.53 1.53 1.45 1.46 1.46 1.49 1.50 1.50 
75 1.69 1.69 1.69 1.59 1.59 1.59 1.64 1.64 1.64 
65 1.89 1.91 1.91 1.72 1.72 1.72 1.84 1.85 1.85 
50 -- --- --- --- --- --- --- --- . ---
50 2.22 2.22 2.22 2.04 2.04 2.04 2.26 2.26 2.26 

TBVIS 40 2.54 2.54 r 2.54 2.30 2.30 2.30 2.59 2.59 2.59 
30 2.95 2.95 2.95 2.74 2.74 2.74 3.07 3.07 3.07 

30at>50%F 2.96 2.96 2.96 2.83 2.83 2.83 3.07 3.07 3.07 
25at>50%F 3.23 3.23 3.23 3.18 3.18 3.18 3.37 3.37 3.37 
30atS50%F 2.95 2.95 2.95 2.78 2.78 2.78 3.07 3.07 3.07 
25atS50%F 3.19 3.19 3.19 3.12 3.12 3.12 3.27 3.27 3.27 

100 1.58 1.58 1.58 1.47 1.49 1.49 1.53 1.55 1.55 
75 1.75 1.75 1.75 1.62 1.62 1.62 1.69 1.69 1.69 
65 1.89 1.91 1.91 1.72 1.72 1.72 1.84 1.85 1.85 
50 --- --- --- --- --- --- --- --- ---
50 2.22 2.22 2.22 2.04 2.04 2.04 2.26 2.26 2.26 

TBVOOS 40 2.54 2.54 2.54 2.30 2.30 2.30 2.59 2.59 2.59 
30 2.95 2.95 2.95 2.74 2.74 2.74 3.07 3.07 3.07 

30 at> 50%F 3.48 3.48 3.48 3.27 3.27 3.27 3.47 3.47 3.47 
25 at> 50%F 3.85 3.85 3.85 3.68 3.68 3.68 3.86 3.86 3.86 
30 ats 50%F 3.16 3.16 3.16 3.15 3.15 3.15 3.41 3.41 3.41 
25atS50%F 3.60 3.60 3.60 3.68 3.68 3.68 3.86 3.86 3.86 

' Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core pow er. 
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Table 4.7 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Technical Specification Scram Time Basis· 

ATRIUM-10 ATRIUM-1DXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.55 1.55 1.55 1.46 1.47 1.47 1.51 1.51 1.51 

75 1.70 1.70 1.70 1.60 1.60 1.60 1.67 1.67 1.67 
65 1.90 1.93 1.93 1.73 1.74 1.74 1.85 1.87 1.87 

50 --- --- --- --- --- --- --- --- ---
50 2.26 2.26 2.26 2.07 2.07 2.07 2.30 2.30 2.30 

TBVIS 40 2.58 2.58 2.58 2.33 2.33 2.33 2.62 2.62 2.62 

30 2.98 2.98 2.98 2.77 2.77 2.77 3.10 3.10 3.10 
30 at> 50%F 2.98 2.98 2.98 2.82 2.82 2.82 3.10 3.10 3.10 
25 at> 50%F 3.21 3.21 3.21 3.16 3.16 3.16 3.34 3.34 3.34 
30atS50%F 2.98 2.98 2.98 2.77 2.77 2.77 3.10 3.10 3.10 
25 ats 50%F 3.15 3.15 3.15 2.88 2.88 2.88 3.25 3.25 3.25 

100 1.60 1.60 1.60 1.49 1.50 1.50 1.55 1.56 1.56 

75 1.76 1.76 1.76 1.63 1.63 1.63 1.70 1.70 1.70 

65 1.90 1.93 1.93 1.73 1.74 1.74 1.85 1.87 1.87 

50 --- --- --- --- --- --- --- --- ---
50 2.26 2.26 2.26 2.07 2.07 2.07 2.30 2.30 2.30 

TBVOOS 40 2.58 2.58 2.58 2.33 2.33 2.33 2.62 2.62 2.62 
30 2.98 2.98 2.98 2.77 2.77 2.77 3.10 3.10 3.10 

30 at>50%F 3.47 3.47 3.47 3.25 3.25 3.25 3.46 3.46 3.46 
25 at>50%F 3.84 3.84 3.84 3.66 3.66 3.66 3.84 3.84 3.84 

30 ats 50%F 3.15 3.15 3.15 2.97 2.97 2.97 3.39 3.39 3.39 
25 atS50%F 3.59 3.59 3.59 3.43 3.43 3.43 3.81 3.81 3.81 

Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels}, and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core pow er. 
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Table 4.8 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 2 for All Fuel Types: Technical Specification Scram Time Basis· 

ATRIUM-10 A TRJUM-1 OXM ATRIUM-11 

BOC BOC BOC BOC BOC BOC BOC BOC BOC 

Operating 
Fbwer to to to End of to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.55 1.55 1.55 1.46 1.47 1.47 1.51 1.51 1.51 
75 1.70 1.70 1.70 1.60 1.60 1.60 1.67 1.67 1.67 
65 1.90 1.93 1.93 1.73 1.74 1.74 1.85 1.87 1.87 
50 --- --- --- --- --- --- --- --- ---
50 2.28 2.28 2.28 2.08 2.08 2.08 2.31 2.31 2.31 

TBVIS 40 2.60 2.60 2.60 2.35 2.35 2.35 2.63 2.63 2.63 
30 3.01 3.01 3.01 2.79 2.79 2.79 3.13 3.13 3.13 

30at>50%F 3.01 3.01 3.01 2.83 2.83 2.83 3.13 3.13 3.13 
25at>50%F 3.23 3.23 3.23 3.18 3.18 3.18 3.37 3.37 3.37 
30 ats 50%F 3.01 3.01 3.01 2.79 2.79 2.79 3.13 3.13 3.13 
25atS50%F 3.19 3.19 3.19 3.12 3.12 3.12 3.27 3.27 3.27 

100 1.60 1.60 1.60 1.49 1.50 1.50 1.55 1.56 1.56 
75 1.76 1.76 1.76 1.63 1.63 1.63 1.70 1.70 1.70 
65 1.90 1.93 1.93 1.73 1.74 1.74 1.85 1.87 1.87 
50 -- --- --- --- -- --- -- --- ---
50 2.28 2.28 2.28 2.08 2.08 2.08 2.31 2.31 2.31 

TBVOOS 40 2.60 2.60 2.60 2.35 2.35 2.35 2.63 2.63 2.63 
30 3.01 3.01 3.01 2.79 2.79 2.79 3.13 3.13 3.13 

30at>50%F 3.48 3.48 3.48 3.27 3.27 3.27 3.47 3.47 3.47 
25at>50%F 3.85 3.85 3.85 3.68 3.68 3.68 3.86 3.86 3.86 
30ats 50%F 3.16 3.16 3.16 3.15 3.15 3.15 3.41 3.41 3.41 
25ats 50%F 3.60 3.60 3.60 3.68 3.68 3.68 3.86 3.86 3.86 

' Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalentnumber of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid upto 50% rated core power. 
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Table 4.9 MCPRP Limits for All Fuel Types: Single Loop Operation for All Scram Times· 

Operating Power BOC to End of COAST 

Condition (% of rated) ATRIUM-10 A TRIUM-1 OXM ATRIUM-11 

100 2.06 2.04 2.07 
50 2.06 2.04 2.07 
40 2.33 2.13 2.36 

RCPOOS 30 2.67 2.49 2.78 
FHOOS 30 at> 50%F 2.67 2.60 2.78 

25 at> 50%F 2.90 2.88 3.01 
30 ats 50%F 2.67 2.49 2.78 
25 ats 50%F 2.76 2.62 2.95 

100 2.07 2.04 2.07 
50 2.07 2.04 2.07 

RCPOOS 40 2.33 2.13 2.36 
TBVOOS 30 2.67 2.49 2.78 
PLUOOS 30 at> 50%F 3.30 3.09 3.29 
FHOOS 25 at> 50%F 3.63 3.47 3.65 

30 ats 50%F 2.98 2.77 3.11 
25 ats 50%F 3.39 3.20 3.56 

100 2.28 2.09 2.32 
50 2.28 2.09 2.32 

RCPOOS 
40 2.60 2.35 2.64 

TBVOOS 
30 3.00 2.79 3.12 

FHOOS1 
30 at> 50%F 3.49 3.27 3.48 
25 at> 50%F 3.86 3.68 3.86 
30 ats 50%F 3.17 2.99 3.41 
25 ats 50%F 3.61 3.45 3.83 

100 2.30 2.10 2.33 
50 2.30 2.10 2.33 

RCPOOS 
40 2.62 2.37 2.65 

TBVOOS 
30 3.03 2.81 3.15 

FHOOS2 
30 at> 50%F 3.50 3.29 3.49 
25 at> 50%F 3.87 3.70 3.88 
30 ats 50%F 3.18 3.17 3.43 
25 ats 50%F 3.62 3.70 3.88 

• All limits, including "Base Case," supportRPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. 

RCPOOS limits are only valid upto 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 
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5 Oscillation Power Range Monitor (OPRM) Setpoint 
(Technical Specification 3.3.1.1) 

Technical Specification Table 3.3.1.1-1, Function 2f, identifies the OPRM upscale function. 

Instrument setpoints are established, such thatthe reactor will be tripped before an oscillation 

can grow to the point where the SLMCPR is exceeded. An Option Ill stability analysis is 

performed for each reload core to determine allowable OLMCPR's as a function of OPRM 

setpoint. Analyses consider both steady state startup operation, and the case of a two 
recirculation pump trip from rated power. 

The resulting stability based OLMCPR's are reported in Reference 1. The OPRM setpoint 
(sometimes referred to as the Amplitude Trip, Sp) is selected, such that required margin to the SLMCPR 
is provided without stability being a limiting event. Analyses are based on cycle specific 
DIVOM analyses performed per Reference 22. The calculated OLMCPR's are shown in Table 
5.1. Review of results shown in COLR Table 4.2 indicates an OPRM setpoint of 1.14 may be 
used. The successive confirmation count (sometimes referred to as Np} is provided in Table 5.2, per 
Reference 30. 

Table 5.1 OPRM Setpoint Range· 

OPRM OLMCPR 
Setpoint (SS) 

1.05 1.15 

1.06 1.17 

1.07 1.19 

1.08 1.20 

1.09 1.22 

1.10 1.24 

1.11 1.26 

1.12 1.28 

1.13 1.30 

1.14 1.33 

1.15 1.35 

• Extrapolation beyond a setpoint of 1.15 is not allowed 

Brow,s Ferry Unit2 Cyde 20 
CoreOperatingLimitsReport, (105% OLTP) 

OLMCPR 
(2PT) 

1.18 

1.20 

1.22 

1.24 

1.26 

1.28 

1.30 

1.32 

1.34 

1.36 

1.38 
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Table 5.2 OPRM Successive 
Confirmation Count Setpoint 

Count OPRM 
Setpoint 

6 ~ 1.04 

8 ~ 1.05 

10 ~ 1.07 

12 ~ 1.09 

14 ~ 1.11 

16 ~ 1.14 

18 ~ 1.18 

20 ~ 1.24 
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6 APRM Flow Biased Rod Block Trip Settings 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 

EDMS: L32 170206 803 

Date: February 9, 2017 

The APRM rod block trip setting is based upon References 26 & 27, and is defined by the 
following: 

SRB ~ (0.66(W-!iW) + 61 %) 

SRB ~ (0.66(W-!iW) + 59%) 

where:, 

Allowable Value 

Nominal Trip Setpoint (NTSP) 

SRB = 

w = 

Rod Block setting in percent of rated thermal power (3458 MWt) 

Loop recirculation flow rate in percent of rated 

!iW = Difference between two-loop and single-loop effective recirculation flow 

at the same core flow {!iW=O.O for two-loop operation) 

The APRM rod block trip setting is clamped at a maximum allowable value of 115% 
(corresponding to a NTSP of 113%). 

Brov.ns Ferry Unit2 Cyde 20 
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Date: February 9, 2017 

7 Rod Block Monitor (RBM) Trip Setpoints and Operability 
{Technical Specification Table 3.3.2.1-1) 

The RBM trip setpoints and applicable power ranges, based on References 26 & 27, are shown 
in Table 7.1. Setpoints are based on an KTSP, unfiltered analytical limit of 114%. Unfiltered 

setpoints are consistent with a nominal RBM filter setting of 0.0 seconds; filtered setpoints are 

consistent with a nominal RBM filter setting less than 0.5 seconds. Cycle specific CRWE 
analyses of OLMCPR are documented in Reference 1, superseding values reported in 
References 26, 27, and 29. 

Table 7.1 Analytical RBM Trip Setpoints • 

Allowable Nominal Trip 
RBM Value Setpoint 

Trip Setpoint {AV) {NTSP) 
LPSP 27% 25% 

IPSP 62% 60% 

HPSP 82% 80% 

LTSP - unfiltered 121.7% 120.0% 
- filtered 120.7% 119.0% 

ITSP - unfiltered 116.7% 115.0% 
- filtered 115.7% 114.0% 

HTSP - unfiltered 111.7% 110.0% 
- filtered 110.9% 109.2% 

DTSP 90% 92% 

As a result of cycle specific CRWE analyses, RBM setpoints in Technical Specification Table 
3.3.2.1-1 are applicable as shown in Table 7.2. Cycle specific setpoint analysis results are 

shown in Table 7.3, per Reference 1. 

Thermal Power 
{% Rated) 

> 27% and < 90% 

~90% 

Table 7.2 RBM SetpointApplicability 

Applicable Notes from 
MCPRt Table 3.3.2.1-1 

< 1.67 (a), (b), (f), (h) 

< 1.71 (a), (b), (f), (h) 

< 1.37 (g) 

Comment 

two loop operation 

single loop operation 

two loop operation :i: 

• Values are considered maximums. Using lower values, due to RBM system hardw are/sollw are limitations, is conservative, and acceptable. 

t MCPR values shown correspond with, (support), SLMPCR values identified in Reference 1. 
t Greater than 90% rated power is not attainable in single loop operation. 

Brov.ns Ferry Unit2 Cyde 20 
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EDMS: l32 170206 803 

Date: February 9, 2017 

Table 7.3 Control Rod Withdrawal Error Results 

RBM CRWE 
HTSP Analytical Limit OLMCPR 

Unfiltered 

107 1.29 

111 1.32 

114 1.35 

117 1.35 

Results, compared against the base case OLMCPR results of Table 4.2, indicate SLMCPR 
remains protected for RBM inoperable conditions (i.e., 114% unblocked). 

Browis Feny Unit2 Cyde 20 
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8 Shutdown Margin Limit 
(Tech·n ical Specification 3.1.1) 

EDM S: L32 170206 803 

Date: February 9, 2017 

Assuming the strongest OPERABLE control blade is fully withdrawn, and all other OPERABLE 
control blades are fully inserted, the core shall be sub-critical and meet the following minimum 
shutdown margin: 

BIOW1S Feny Unit2 Cyde 20 
CoreOperatinglimilsReport, (105% OLTP) 
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BASES 

ACTIONS 
(continued} 

BFN-UNJT 2 

C.1 and C.2 

Surveillance Instrumentation 
B 3.3.5 

When required control room indication channels are inoperable but 
the redundant channels for the parameters are still OPERABLE, 
the required control room indication channels must be returned to 
OPERABLE status in 30 days (Required Action C.2). However, if 
both redundant channels for one or more of the associated 
parameters are not indicating in the control room, the 30 day 
allowed out of service time is not acceptable and one of the 
required control room indication channels for each associated 
parameter must be returned to OPERABLE status in 7 days 
(Required Action C.1 ). 

D.1. D.2, and D.3 

When the Tailpipe Thermocouple Temperature and Acoustic 
Monitor is inoperable for one or more Main Steam Relief Valves 
(MSRVs), the torus temperature must be observed once per 12 
hours to observe any unexplained temperature increase which 
might be indicative of an open relief valve (Required Action 0.1) 
and control room indication by either the Tailpipe Thermocouple 
Temperature or Acoustic Monitor must be returned to OPERABLE 
status for each relief valve in 30 days (Required Action 0.2). The 
condition must be entered into the Corrective Action Program 
within 24 hours if control room indication is not restored in 30 days 
(Required Action D.3). 

E.1.1 and E.1.2 

When the Wide Range Gaseous Effluent Radiation Monitor and 
Recorder instrument channel is inoperable, either the inoperable 
channel must be returned to OPERABLE status in 72 hours 
(Required Action E.1.1 ), or the preplanned alternate method of 
monitoring 'the parameter must be initiated (Required Action E.1.2). 
A note is provided to indicate that Required Actions E.1.1 and 
E.1.2 are not applicable when in MODES 4 and 5. 

The condition must be entered into the Corrective Action Program 
within 24 hours after the Wide Range Gaseous Effluent Radiation 
Monitor and Recorder instrument channel has been inoperable for 
7 days. 

B 3.3-42 TRM Revision Q, ~. 124 
October 27, 2015 
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LCO 3.3.7 

APPLICABILITY 

ACTIONS 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 2 

Meteorological Monitoring Instrumentation 
B 3.3.7 

The OPERABILITY of the meteorological instrumentation ensures 
that sufficient meteorological data is available for estimating 
potential radiation dose to the public as a result of routine or 
accidental release of radioactive materials to the atmosphere. This 
capability is required to evaluate the need for initiating protective 
measures to protect the health and safety of the public. 

At all times. 

Seven days to obtain replacement parts and repair is reasonable 
for these instruments given the requirements to be available for 
radiological emergencies. 

If the instruments cannot be repaired in the allowed time frame, the 
condition must be entered into the Corrective Action Program 
within 24 hours. 

TSR 3.3.7.1 

Daily checks of these parameters assures prompt 
replacement/repair of inoperable or questionable instruments. 

TSR 3.3.7.2 

Surveillance requirement times are based on equipment reliability 
and engineering judgment and conservatively set to provide 
adequate assurance of instrument performance. 

B 3.3-49 TRM Revision .Q, ~. 124 
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BASES 

ACTIONS 
(continued) 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 2 

B.1 (continued) 

Seismic Monitoring Instrumentation 
B 3.3.8 

the plant conditions at the locations of these instruments to 
determine the impact of the vibratory ground motion on structures 
and equipment in these locations following any required unit 
shutdown after a seismic event. 

If any Required Action and association Completion Time of 
Condition A or B is not met, the failure to restore the inoperable 
seismic monitoring instrumentation within the required Completion 
Time must be entered into the Corrective Action Program within 24 
hours. 

The TSRs for each seismic monitoring Function are 
identified by the Technical Surveillance Requirements 
column of Table 3.3.8-1. 

TSR 3.3.8.1 

Performance of a CHANNEL CHECK on the seismic monitoring 
instrumentation once every 31 days ensures that a gross failure of 
instrumentation has not occurred. A CHANNEL CHECK is a check 
of external system status indications that the seismic monitoring 
equipment is in a state of readiness to properly function should an 
earthquake occur. A CHANNEL CHECK will detect gross system 
failure; thus, it is key to verifying that the instrumentation continues 
to operate properly between each CHANNEL FUNCTIONAL 
TEST. The Surveillance Frequency of 31 days is based on 
operating experience related to instrumentation systems, which 
demonstrates that gross instrumentation system failure in any 31-
day interval is a rare event. 

TSR 3.3.8.2 

A CHANNEL FUNCTIONAL TEST is to be performed on each 
required channel to ensure entire channel will perform the intended 
function. A CHANNEL FUNCTIONAL TEST is the comparison of 
the response of the instrumentation, including all components of 
the instrument, to a known signal. Although the seismic 

B 3.3-54 TRM Revision Q, ~. -85, 124 
October 27, 2015 
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LCO 3.3.11 

APPLICABILITY 

ACTIONS 

BFN-UNIT 2 

Hydrogen Monitoring Instrumentation 
8 3.3.11 

The primary containment hydrogen monitoring instrumentation 
allows the operators to detect trends in hydrogen concentration to 
diagnose the course of beyond design basis accidents. High 
hydrogen concentration is measured, continuously recorded, and 
displayed in the control room by a single instrument channel. The 
analyzer has the capability for sampling both the drywell and the 
suppression chamber. LCO 3.3.11 requires the primary 
containment hydrogen analyzer to be OPERABLE. 

The primary containment hydrogen analyzer is required to be 
OPERABLE when primary containment is inerted, except as 
allowed by the relaxations during startup and shutdown addressed 
below. The primary containment must be inert in MODE 1, since 
this is the condition with the highest probability of an event that 
could produce hydrogen. 

lnerting the primary containment is an operational problem 
because it prevents containment access without an appropriate 
breathing apparatus. Therefore, the primary containment is inerted 
as late as possible in the plant startup and de-inerted as soon as 
possible in the plant shutdown. As long as reactor power is 
< 15% RTP, the potential for an event that generates significant 
hydrogen is low and the primary containment need not be inert. 
Furthermore, the probability of an event that generates hydrogen 
occurring within the first 24 hours of a startup. or within the last 
24 hours before a shutdown, is low enough that these "windows," 
when the primary containment is not inerted, are also justified. 
The 24 hour time period is a reasonable amount of time to allow 
plant personnel to perform inerting or de-inerting. 

Seven days to restore the instrument is reasonable given the 
requirements to be available for use in diagnosing beyond design 
basis events. 

8 3.3-63 TRM Revision 48, ~. 14, 78, 130 
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Snubbers 
B 3.7.4 

TR 3. 7 PLANT SYSTEMS 

TR 3.7.4 Snubbers 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSIS 

BFN-UNIT 2 

Snubbers are designed to prevent unrestrained component or 
system motion under dynamic loads as might occur during an 
earthquake or severe transient, while allowing normal thermal 
motion during startup and shutdown. The consequence of an 
inoperable snubber is an increase in the probability of structural 
damage to the component or system as a result of a seismic or 
other event initiating dynamic loads. An inoperable snubber (ex: 
failed by locked in place) may cause damage to the supported 
component or system from normal operating modes such as 
thermal operation. It is, therefore, required that all snubbers 
required to protect the primary coolant system or any other safety 
related component or system be OPERABLE during MODES 1, 2, 
3, 4, and 5. The Technical Requirements Manual (TRM) action 
statements establish allowable outage times for components or 
systems addressed by the Limiting Conditions of Operation (LCO) 
for snubbers. These time limits are applicable when a snubber 
must be removed from service to perform required surveillance 
tests. For snubbers, the allowable outage time is 72 hours. Table 
3.7.4-1, "Visuai Examination Table" is published in ASME OM 
Code Subsection ISTD, Table ISTD 4252-1, and is based on 
previous table issued to all nuclear plant license holders by the 
Nuclear Regulatory Commission (NRC) under Generic Letter (GL) 
90-09, which was added to the old Technical Specification and 
approved by the NRC under Technical Specification 
Amendment 225. 

During MODES 1, 2, 3, 4, and 5 snubbers may be removed from 
service for functional surveillance testing to satisfy the required 
testing interval. When a snubber is removed from a component or 
system, the snubber is declared inoperable since it cannot perform 
its intended function while removed. This type of inoperability is 
not a failure. Examples of snubber failures include locked in place, 
high drag force, does not activate, no lockup, high lockup, low 
lockup, high bleed, no bleed, and damage to the snubber 
hardware_ If a snubber is determined to be inoperable based on 
failure to meet the functional test acceptance criteria, an 
engineering evaluation is performed to establish whether, during 

B 3.7-8 TRM Revision 7. 4+, ~ . .Q4, 125 
December 3, 2015 
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TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT2 

Snubbers 
B 3.7.4 

A note is provided to define the term "code snubber," as it is 
used in this Technical Requirements, and it shall mean snubbers 
that are identified by BFN ASME Code 1ST program as ASME 
Class 1, 2, or 3 equivalent snubbers. It shall also mean these 
safety-related snubbers that are not identified as ASME Class 1, 2, 
or 3 equivalent, but are treated as such. 

A note is provided to indicate that each code snubber, identified by 
those snubbers listed in plant procedures, shall be demonstrated 
OPERABLE by performance of the following inservice examination 
and test program requirements, which are derived from ASME OM 
Code Subsection ISTD. 

An additional note is provided to indicate that in this Technical 
Requirement, "type of snubber" shall mean snubbers of the same 
design and manufacturer, irrespective of capacity. 

The augmented inservice inspection program includes the 
following. 

All code snubbers are visually inspected, pin to pin, inclusive, for 
overall integrity and OPERABILITY. The visual inspection will 
include verification that no visible indications of damage, leakage, 
corrosion, degradation, binding, misalignment, deformation or 
other external characteristics that may indicate impaired 
OPERABILITY are present, verification that proper attachment of 
the snubber to the component or system and structures exist, and 
that no loose or missing fasteners exist. In addition, hydraulic fluid 
level is verified. The removal of insulation or the verification of 
torque values for threaded fasteners is not required for visual 
inspections. 

The visual inspection frequency is based upon maintaining a 
constant level of snubber protection. In accordance with 
Table 3.7.4-1, the number of inoperable snubbers found during a 
required inspection determines the time interval for the next 
required inspection. Inspections performed before that interval has 
elapsed may be used as a new reference point to determine the 
next inspection. However, the results of such early inspections 
performed before the original required time interval has elapsed 
(nominal time less 25 percent) may not be used to lengthen the 
required inspection interval. Any inspection whose results require 
a shorter inspection interval will override the previous schedule. 
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BASES (continued) 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

(continued) 

BFN-UNIT 2 

Snubbers 
B 3.7.4 

When the cause of the rejection of a snubber in a visual inspection 
is clearly established and remedied for that snubber and for any 
other snubber(s) that may be generically susceptible and 
OPERABIUiY verified by inservice functional testing, if applicable. 
that snubber(s) may be reclassified as OPERABLE. Generically 
susceptible snubbers are those which are of a specific make or 
model and have the same design features directly related to the 
rejected snubber, or are similarly located or exposed to the same 
environmental conditions such as temperature. radiation, and 
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BASES 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

(continued) 

BFN-UNIT 2 

Snubbers 
B 3.7.4 

vibration. The inspection population or category may be 
established based on design features, or installed conditions which 
may be expected to be generic. Each of these inspection 
populations or categories may be inspected and tested separately 
unless an engineering analysis indicates the inspection population 
or category fs improperly constituted. All suspect snubbers are 
subject to inspection and testing regardless of inspection 
population or category. 

To verify snubber OPERABILITY, a functional test shall be 
performed once per fuel cycle. 

These tests will include stroking of the snubbers to verify proper 
movement, activation, and bleed or release. Ten percent 
represents an adequate sample for such tests. Obseived failures 
on these samples will require a failure analysis and testing of 
additional Units. If the failure analysis resµlts in the determination 
that the failure of a snubber to activate or to stroke (i.e., seized 
components) is the result of a manufacture or design deficiency, all 
snubbers subject to the same defect shall be functionally tested. 
Also, an engineering evaluation shall be performed to determine 
the effects on the supported component or system during the 
previous unit operating cycle with the snubber inoperable, and to 
ensure it remains capable of meeting its designed service. A 
thorough visual inspection of the snubber threaded attachments to 
the component or system and the anchorage will be made in 
conjunction with all required functional tests. The stroke setting of 
the snubbers selected for functional testing also will be verified. 

Exemption from Visual Inspection or Functional Tests: 

Permanent or other exemptions from visual inspections and/or 
functional testing for individual snubbers may be granted by the 
Nuclear Regulatory Commission if a justifiable basis for exemption 
is presented and if applicable snubber life destructive testing was 
performed to qualify the snubber OPERABILITY for the applicable 
design conditions at either the completion of their fabrication or at 
a subsequent date. Snubbers so exempted shall continue to be 
listed in the plant instructions with footnotes indicating the extent of 
the exemptions. 
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BASES 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

(continued) 

BFN-UNIT 2 

Snubber Service Life Program: 

Snubbers 
B 3.7.4 

The service life of snubbers may be extended based on an 
evaluation of the records of functional tests, maintenance history, 
and environmental conditions to which the snubbers have been 
exposed. 

The following will be implemented by the augmented inservice 
inspection program: 

TSR 3.7.4.1 

Visual Inspections: 

At BFN, code snubbers are visually examined as one population or 
category, regardless of accessibility, in accordance with the 
schedule and interval determined by Table 3.7.4-1, which is Table 
ISTD-4252-1. The first inspection interval determined using Table 
3.7.4-1 criteria shall be based on the previous inspection interval 
as established by the requirements in effect before Revision 005 of 
these Technical Requirements were issued. 

Visual Inspection Acceptance Criteria: 

Visual inspections shall verify that: 

a) The snubber has no visible indications of damage, leakage, 
corrosion, degradation, or other external characteristics that 
may indicate impaired OPERABILITY, pin to pin, inclusive. 

b) Fasteners for the attachment of the snubber are funcUonal. · 

c) No indications of binding, misalignment, or deformation of the 
snubber. 

d) Hydraulic snubber fluid is at the recommended level and vented 
reservoir is oriented such that fluid can gravitate to snubber 
body. 

e) The absence of weld arc strikes, paint, weld slag, adhesive, 
or other deposits on piston rod or support cylinder that could 
result in unacceptable snubber performance. 
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BASES 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

(continued) 

BFN-UNIT 2 

TSR 3.7.4.1 (continued) 

Snubbers 
8 3.7.4 

f) Snubber spherical bearing is fully engaged in attachment lug. 

g) Snubber position setting is adequate. 

Snubbers which appear inoperable as a result of visual inspection 
shall be classified unacceptable. Snubbers confirmed as 
unacceptable snubbers are adjusted, repaired, modified, or 
replaced, and counted in the determination of the subsequent 
examination interval in accordance with Table 3.7.4-1, regardless if 
the affected snubber is functionally tested in the as-found condition 
and determined OPERABLE per the functional test acceptance 
criteria of TSR 3.7.4.2. 
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BASES 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 2 

TSR 3.7.4.1 (continued) 

Snubbers 
B 3.7.4 

A review and evaluation shall be performed and documented to 
justify continued operation with an unacceptable snubber_ If 
continued operation cannot be justified, the snubber shall be 
declared inoperable. 

Additionally, snubbers attached to sections of safety-related 
systems that have experienced unexpected potentially damaging 
transients since the last inspection period shall be evaluated for 
the possibility of concealed damage and functionally tested, if 
applicable, to confirm OPERABILITY. Snubbers which have been 
made inoperable as the result of unexpected transients, isolated 
damage, or other random events, when the provisions of 
TSR 3.7.4.5 and 3.7.4.6 have been met and any other appropriate 
corrective action implemented, shall not be counted in determining 
the next visual inspection interval. 

TSR 3.7.4.2 

Functional Test Schedule, Lot Size, and Composition: 

Once per fuel cycle, a representative sample of 10% of the total of 
each type of code snubbers in use in the plant shall be functionally 
tested either in place or in a bench test. The sample population is 
rounded up to the next whole integer. Safety-related sriubbers that 
are not ASME Class 1, 2, or 3 equivalent snubbers shall not be 
included in the snubber population when selecting the initial or 
additional samples. 
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TECHNICAL 
SURVEILLANCE 
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BFN-UNIT 2 

---------

TSR 3.7.4.2 (continued) 

Snubbers 
B 3.7.4 

As practical, the representative sample selected for functional 
testing shall include representation from the Defined Test Plan 
Group (DTPG) based on the significant features (i.e., the various 
designs, configurations, operating environments, and the range of 
size and capacity of snubbers within the types) and based on the 
ratio of the number of snubbers of each significant feature, to the 
total number of snubbers in the DTPG. The sample shall be 
generally representative as specified in ISTD-5311 {a), but may 
also be selected from snubbers concurrently scheduled for seal 
replacement or other similar activity related to service life 
monitoring. The snubbers shall be tested on a generally rotaUonal 
basis to coincide with the service life monitoring. The 
representative sample should be weighed to include more 
snubbers from severe service areas such as near heavy 
equipment. After testing, at the time of reinstallation, the snubber 
shall meet visual examination attributes described in 
ISTD-411 O(a), -411 O(c), -411 O(d), and -411 O(e). The stroke 
setting shall be verified. 
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TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 2 

TSR 3.7.4.2 (continued) 

Functional Test Acceptance Criteria: 

Snubbers 
B 3.7.4 

The snubber functional test shall verify that: 

a. Activation (res1raining action} is achieved in both tension and 
compression within the specified range of velocity or 
acceleration. 

b. Snubber bleed, or release where required, is present in both 
compression and tension within the specified range. 

c. For mechanical snubbers, the drag force is within the specified 
limits, in tension and compression. 

d. For hydraulic snubbers, if required to verify proper assembly, 
drag force is within specific limits in tension and compression. 

e. For snubbers specifically required not to displace under 
continuous load, the ability of the snubber to withstand load 
without displacement shall be verified. 

f. Testing methods may be used to measure parameters 
indirectly or parameters other than those specified if those 
results can be correlated to the specified parameters through 
established methods. 

TSR 3.7.4.3 

Functional Test Failure Analysis and Additional Test Lots: 

A failure analysis shall be performed for each failure to meet the 
functional test acceptance criteria to determine the cause of the 
failure. The result of this analysis shall be used, if applicable, in 
selecting snubbers to be tested in the subsequent lot in an effort to 
determine the OPERABILITY of other snubbers which may be 
subject to the same failure mode. Selection of snubbers for future 
testing may also be based on the failure analysis. 
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TECHNICAL 
SURVEILLANCE 
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BFN-UNIT 2 

TSR 3.7.4.3 (continued) 

Snubbers 
B 3.7.4 

For each snubber that does not meet the functional test 
acceptance criteria, an additional lot equal to 5 percent of the 
subject snubber DTPG shall be functionally tested. When 
establishing additional sample testing, failure analysis results of 
unacceptable snubbers are to be used to determine if establishing 
an FMG is appropriate. Additional lot (i.e., sample) population is 
rounded up to next whole integer. Rounding up satisfies 
ISTD-5312 requirement that additional samples shalt be at least 
one-half the size of the initial sample from the DTPG. Additional 
samples selected from a DTPG follow the same composition as 
the original sample. However, additional samples from FMGs are 
random samples. Testing shall continue until no additional 
inoperable snubbers are found within subsequent lots or all 
snubbers of the original functional test type have been tested or all 
suspect snubbers identified by the failure analysis have been 
tested, as applicable. 

The discovery of loose or missing attachment fasteners will be 
evaluated to determine whether the cause may be localized or 
generic. The result of the evaluation will be used to select other 
suspect snubbers for verifying the attachment fasteners, as 
applicable. 

TSR 3.7.4.4 

(Deleted by TRM Revision 125.) 

TSR 3.7.4.5 

Functional Test Failure - Supported Component or System 
Analysis: 

For the snubber(s) found inoperable, an engineering evaluation 
shall be performed on the component or system which is 
restrained by the snubber(s) due to not meeting their functional 
test acceptance criteria. The purpose of this engineering 
evaluation shall be to determine if the component or system 
restrained by the snubber(s) was adversely affected by the 
inoperability of the snubber(s), and in order to ensure that the 
restrained component or system remains capable of meeting the 
designed service. 
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(continued) 

REFERENCES 

BFN-UNIT 2 

TSR 3.7.4.6 

Snubbers 
B 3.7.4 

Functional Testing of Repaired and Spare Snubbers: 

Snubbers which fail the visual inspection or the functional test 
acceptance criteria shall be adjusted, repaired, modified, scrapped, 
or replaced. Replacement snubbers and snubbers having repairs. 
adjustments, or modifications which might affect the functional test 
results shall meet the functional test acceptance criteria before 
installation in the unit. These snubbers shall have met the 
acceptance criteria subsequent to their most recent service, and 
the functional test must have been performed within 12 months 
prior to being installed in the unit. 

1. BFN Technical Specifications (version prior to standardized 
version) 
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ACTIONS 

CONDITION REQUIRED ACTION 

Surveillance Instrumentation 
TR 3.3.5 

COMPLETION TIME 

D. As required by Required D.1 Monitor torus Once per 12 hours 
Action A.1 and referenced 
in Table 3.3.5-1. 

BFN-UNIT 3 

temperature to observe 
any unexplained 
temperature increase 
which might be indicative 
of an open relief valve. 

AND 

0.2 Restore control room 30 days 
indication· by either the 
Tailpipe Thermocouple 
Temperature or Acoustic 
Monitor to OPERABLE 
status for each relief 
valve. 

D.3 When inoperable for 24 hours 
more than 30 days, enter 
the condition into the 
Corrective Action 
Program. 

(continued) 
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ACTIONS 

CONDITION 

E. As required by Required 
Action A.1 and referenced 
in Table 3.3.5-1. 

BFN-UNIT 3 

Surveillance Instrumentation 
TR 3.3.5 

REQUIRED ACTION COMPLETION TIME 

--~--~-----------NOl"E~--------------
Required Actions E.1.1 and 
E.1.2 are not applicable when in 
MODES 4 and 5. 

E.1.1 Restore required control 72 hours 
room indication channel 
to OPERABLE status. 

E.1.2 Initiate the preplanned 
alternate method of 
monitoring the 
parameter. 

E.2 When inoperable for 
more than seven days, 
enter the condition into 
the Corrective Action 
Program. 

3.3-39 

72 hours 

24 hours 

(continued) 
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TR 3.3 INSTRUMENTATION 

Meteorological Monitoring Instrumentation 
TR 3.3.7 

TR 3.3.7 Meteorological Monitoring Instrumentation 

LCO 3.3.7 The meteorological monitoring ins.trumentation listed in Table 3.3.7-1 
shall be OPERABLE. 

APPLICABILITY: . At all times 

ACTIONS 

CONDITION 

A. The number of 
OPERABLE 
meteorological monitoring 
channels less than 
required by Table 3.3.7-1. 

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

BFN-UNIT 3 

REQUIRED ACTION 

A.1 Restore inoperable 
channel(s) to 
OPERABLE status. 

8.1 Enter the condition into 
the Corrective Action 
Program. 

3.3-48 

COMPLETION TIME 

7 days 

24 hours 

TRM Revision G, ~. 124 
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TR 3.3 INSTRUMENTATION 

Seismic Monitoring Instrumentation 
TR 3.3.8 

TR 3.3.8 Seismic Monitoring Instrumentation 

LCO 3.3.8 The seismic monitoring instruments listed in Table 3.3.8-1 shall be 
OPERABLE. 

APPLICABILITY: At all times 

ACTIONS 

CONDITION 

A. One or more seismic 
monitoring instruments in 
Panel 1-PNLA-9-44 or 
foundation instrument 
BFN-O-ACGR-052-0001 
on the Unit 1 Reactor 
Building Base Slab 
inoperable. 

B. One or more seismic 
monitoring instruments 
BFN-O-ACGR-052-0002 
or BFN-O-ACGR-052-
0003 inoperable. 

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

BFN-UNIT 3 

A.1 

8.1 

C.1 

REQUIRED ACTION COMPLETION TIME 

Restore inoperable 30 days 
instrument(s) to an 
OPERABLE status. 

Restore inoperable 60 days 
instrument(s) to an 
OPERABLE status. 

Enter the condition into 24 hours 
the Corrective Action 
Program. 
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Snubbers 
TR 3.7.4 

--------------~------------------------------N()l"ES-------------------------------------------------

1. As used in this Technical Requirement "code snubber," shall mean snubbers that are 
identified by BFN ASME Code 1ST program as ASME Class 1, 2, or 3 equivalent 
snubbers. It shall also mean those BFN safety-related snubbers that are not identified 
as ASME Class 1, 2, or 3 equivalent, but are treated as such. 

2. Each code snubber, identified by those snubbers listed in plant procedures, shall be 
demonstrated OPERABLE by performance of the following inservice examination and 
test program requirements, which is derived from ASME OM Code Subsection ISTD. 

3. As used in this Technical Requirement, "type of snubber'' shall mean snubbers of the 
same design and manufacturer, irrespective of capacity. 

4. As used in this Technical Requirement, "population or category" shall mean the total 
number of snubbers being visually inspected as a lot. 

TECHNICAL SURVEILLANCE REQUIREMENTS 

TSR 3.7.4.1 

BFN-UNIT 3 

SURVEILLANCE 

--------------------NOTE------------------------
At BFN, code snubbers are visually examined 
as one population or category, regardless of 
accessibility, in accordance with the schedule 
and interval determined by Table 3.7.4-1, which 
is Table ISTD-4252-1. The first 
inspection interval determined using 
Table 3.7.4-1 criteria shall be based on the 
previous inspection interval established by 
the requirements in effect before Revision 007 
of these Technical Requirements were issued. 

Perform visual examination of required 
snubber(s) based on the acceptance criteria of 
plant visual examination procedures and the 
frequency based on Table 3.7.4-1, which are 
both based on ASME OM Code, Subsection 
!STD. Visual Examinations shall confirm: 

a. No visible indications of damage, leakage, 
corrosion, degradation, or other external 

3.7-8 

FREQUENCY 

In accordance 
with Table 
3.7.4-1 

(continued) 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS 

TSR 3.7.4.1 
(continued) 

BFN-UNIT 3 

SURVEILLANCE 

characteristics that may indicate impaired 
OPERABILITY, pin to ~in inclusive. 

b. Fasteners for the attachment of the 
snubber are functional. 

c. No indication of binding, misalignment, 
or deformation of the snubber. 

d. Hydraulic snubber fluid is at the 
recommended level and that vented 
reservoir is oriented such that fluid can 
gravitate to snubber body. 

e. The absence of weld arc strikes, paint, 
weld slag, adhesive, or other deposits on 
piston rod or support cylinder that could 
result in unacceptable snubber 
performance. 

f. Snubber spherical bearing is fully 
engaged in attachment lug. 

g. Snubber position setting is adequate. 

Snubbers which appear inoperable as a 
result of visual inspection shall be classified 
unacceptable. Snubbers confirmed as 
unacceptable snubbers are adjusted, 
repaired, modified, or replaced, and counted 
in determination of the subsequent 
examination interval in accordance with 
Table 3.7.4.1, regardless if the affected 
snubber is functionally tested in the as­
found condition and determined 
OPERABLE per the criteria ofTSR 3.7.4.2. 

A review and evaluation shall be performed 
and documented to justify continued 
operation with an unacceptable snubber. If 
continued operation cannot be justified, the 
system or train shall be declared inoperable. 

FREQUENCY 

(continued) 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS 

TSR 3.7.4.1 
(continued) 

TSR 3.7.4.2 

BFN-UNIT 3 

SURVEILLANCE 

Additionally, snubbers attached to sections 
of safety related systems that have 
experienced unexpected potentially 
damaging transients since the last inspection 
period shall be evaluated for the possibility of 
concealed damage and functionally tested, if 
applicable, to confirm OPERABILITY. 
Snubbers which have been made inoperable 
as the result of unexpected transients, 
isolated damage, or other random events, 
when the provisions of TSR 3.7.4.5. and TSR 
3.7.4.6 have been met and any other 
appropriate corrective action implemented, 
shall not be counted in determining the next 
visual inspection interval. 

Perform an in-place or bench functional test of 
a representative sample of 10% of the total of 
each type of code snubber(s). Sample 
population is rounded up to next whole 
integer. Safety-related snubbers that are not 
ASME Class 1, 2, or 3 equivalent snubbers 
shall not be included in the snubber 
population when selecting the initial or 
additional samples. 

a. As practice, the representative sample 
selected for functional testing shall 
include representation from the Defined 
Test Plan Group (DTPG) based on the 
significant features (i.e., the various 
designs, configurations, operating 
environments, and the range of size and 
capacity of snubbers within the types) and 
based on the ratio of the number of 
snubbers of each significant feature, to 
the total number of snubbers in the 
DTPG. 

b. The sample shall be generally 
representative as specified in ISTD-5311 
(a), but may also be selected from 

FREQUENCY 

In accordance 
with lnservice 
Testing Program 

3.7-10 

(continued) 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS 

TSR 3.7.4.2 
(continued) 

BFN-UNIT 3 

SURVEILLANCE 

snubbers concurrently scheduled for seal 
replacement or other similar activity related to 
service life monitoring. The snubbers shall be 
tested on a generally rotational basis to coincide 
with the service life monitoring. 

c. The representative sample should be 
weighed to include more snubbers from 
severe service areas such as near heavy 
equipment. 

d. After the testing, at the time of reinstallation, 
the snubber shall meet visual examination 
attributes as described in 1STD-4110(a), -
411D(c), -4110(d), -4110(e). The stroke 
setting shall be verified. 

Functional Test Acceptance Criteria: 

The snubber functional test shall verify that: 

a. Activation (restraining action) is achieved in both 
tension and compression within the specified range 
of velocity or acceleration. 

b. Snubber bleed or release, where required, is present 
in both compression and tension within the specified 
range. 

c. For mechanical snubbers, the drag force 
is within the specified limits in tension and 
compression. 

d. For hydraulic snubbers, if required to verify proper 
assembly, drag force is within specific limits in 
tension and compression. 

e. For snubbers specifically required not-to displace 
under continuous load, the ability of the snubber to 
withstand load without displacement shall be verified. 

f. Testing methods may be used to measure 
parameters indirectly or parameters other than those 
specified if those results can be correlated to the 
specified parameters through established methods. 

FREQUENCY 

(continued) 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS continued 

TSR 3.7.4.3 

BFN-UNIT 3 

SURVEILLANCE 

A failure analysis shall be made of each 
failure to meet the functional test acceptance 
criteria of TSR 3.7.4.2 to determine the 
cause of the failure. The result of this 
analysis shall be used, if applicable, in 
selecting snubbers to be tested in the 
subsequent lot in an effort to determine the 
OPERABILITY of other snubbers which may 
be subject to the same failure mode. 
Selection of snubbers for future testing may 
also be based on the failure analysis. 

For each failed snubber, perform in-place or 
bench functional test on an additional lot equal 
to 5% of the subject snubber DTPG. When 
establishing additional sample testing, failure 
analysis results of unacceptable snubbers are 
to be used to determine if establishing a FMG 
is appropriate. Additional lot (i.e., sample) 
population is rounded up to next whole integer. 
Rounding up satisfies ISTD-5312 requirement 
that additional samples shall be at least one­
half the size of the initial sample from the 
DTPG. Additional samples from DTPGs folrow 
the composition of the original sample. 
However, additional samples selected from 
FMGs are random samples. Testing shall 
continue until no additional inoperable 
snubbers are found within subsequent lots or 
all snubbers of the original test type are tested 
or all suspect snubbers identified by the failure 
analysis have been tested, as applicable. The 
functional test criteria shall be as specified in 
TSR 3.7.4.2. 

Prior to functional testing the discovery of 
loose or missing attachment fasteners will be 
evaluated to determine whether the cause 
may be localized or generic. The result of the 
evaluation will be used to select other suspect 
snubbers for verifying the attachment 
fasteners, as applicable. 

FREQUENCY 

Once for each 
discovery of 
snubber failure 
to meet 
functional test 
acceptance 
criteria 

3.7-12 
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Snubbers 
TR 3.7.4 

TECHNICAL SURVEILLANCE REQUIREMENTS (continued) 

TSR 3.7.4.4 

TSR 3.7.4.5 

TSR 3.7.4.6 

BFN-UNIT 3 

SURVEILLANCE 

(Deleted by TRM Revision 125.) 

Perform an engineering evaluation on the 
component or system which is restrained by the 
snubber(s) found inoperable due to not meeting 
their functional test acceptance criteria as 
specified in TSR 3.7.4.2. 

Verify replacement snubbers and snubbers 
having repairs, adjustments, or modifications 
which might affect the functional test results 
meet the test criteria of 
TSR 3.7.4.2. 

a. These snubbers shall have met the 
acceptance criteria subsequent to their most 
recent service; and 

b. The functional test must have been 
performed within the 12 months prior to 
being installed in the unit. 

FREQUENCY 

Once for each 
discovery of an 
inoperable 
snubber 

Once prior to 
installation in the 
unit for each 
replaced, 
repaired, 
adjusted, or 
modified 
snubber where 
functional test 
results might be 
affected. 
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Population 

Table 3.7.4-1 
Visual Examination Table 
(Ref Table ISTD-4252-1) 

Snubbers 
TR 3.7.4 

NUMBER OF UNACCEPTABLE SNUBBERS 

Column A Column B Column C 
or Category Extend Interval Repeat Interval Reduce Interval 

(Note 1) (Notes 2 and 3) (Notes 2, 4 and 5) 2/3 
(Notes 2, 5 and 6} 

1 0 0 1 

80 0 0 2 

100 0 1 4 

150 0 3 8 

200 2 5 13 

300 5 12 25 

400 8 18 36 

500 12 24 48 

750 20 40 78 

1000 or more 29 56 109 

Note 1: 

Note 2: 

BFN-UNIT 3 

Interpolation between population or category sizes and the number of 
unacceptable snubbers is permissible. The next lower integer shall be used 
when interpolation results in a fraction. 

The basic interval shall be the normal fuel cycle up to 24 months. The 
examination interval may be as great as twice, the same, or as small as 
fractions of the previous interval as required by the following Notes. The 
examination interval may vary + / - 25% of the current interval. 

3.7-14 TRM Revision +, 125 
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Note 3: 

Note 4: 

Note 5: 

Note 6: 

Table 3.7.4-1 (Continued) 
Visual Examination Table 

Snubbers 
TR 3.7.4 

If the number of unacceptable snubbers is equal to or less than the number 
in Column A, the next inspectiqn interval may be twice the previous interval 
but not greater than 48 months. In that case, the next visual examination 
according to the previous interval may be skipped. 

If the number of unacceptable snubbers is equal to or less than the number 
in Column B but greater than the number in Column A, the next inspection 
interval shall be the same as the previous interval. 

If the number of unacceptable snubbers is less than the number in Column 
C, but greater than the number is Column B, the next interval shall be 
reduced to two-thirds of the previous examination interval or, in accordance 
with the interpolation between Columns B and C, in proportion to the exact 
number of unacceptable snubbers. 

If the number of unacceptable snubbers is equal to or greater than the 
number in Column C, the next inspection interval shall be two-thirds of the 
previous interval. 

The provisions of TSR 3.0.1, 3.0.2, and 3.0.3 are applicable for all inspection intervals up 
to and including 48 months. 

BFN-UNIT 3 3.7-15 TRM Revision +, 125 
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APLHGR 
APRM 
AREVA NP 
ARTS 

BOC 
BWR 

CAVEX 
CD 
CMSS 
COLR 
CPR 
CRWE 
CSDM 

DIVOM 

ECCS 
EOC 
EOCLB 
EOOS 

FFTR 
FFWTR 
FHOOS 
ft 

GNF 
GWd 

HTSP 

ICA 
ICF 
IS 

kW 

LCO 
LFWH 
LHGR 
LHGRFAC 
LPRM 
LRNB 

Nomenclature 

Average Planar LHGR 
Average Power Range Monitor 
Vendor (Framatome, Siemens) 
APRM/RBM Technical Specification Improvement 

Beginning of Cycle 
Boiling Water Reactor 

Core Average Exposure 
Coast Down 
Core Monitoring System Software 
Core Operating Limits Report 
Critical Power Ratio 
Control Rod Withdrawal Error 
Cold SOM 

Delta CPR over Initial CPR vs. Oscillation Magnitude 

Emergency Core Cooling System 
End of Cycle 
End-of-Cycle Licensing Basis 
Equipment OOS 

Final Feedwater Temperature Reduction 
Final Feedwater Temperature Reduction 
Feedwater Heaters OOS 
Foot: English unit of measure for length 

Vendor (General Electric, Global Nuclear Fuels) 
Giga Watt Day 

High TSP 

Interim Corrective Action 
Increased Core Flow (beyond rated) 
In-Service 

kilo watt: SI unit of measure for power. 

License Condition of Operation 
Loss of Feedwater Heating 
Linear Heat Generation Rate 
LHGR Multiplier (Power or Flow dependent) 
Low Power Range Monitor 
Generator Load Reject, No Bypass 
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MAPFAC 
MCPR 
MELL 
MSRV 
MSRVOOS 
MTU 
MWd/MTU 

NEOC 
NRC 
NSS 
NTSP 

OLMCPR 
oos 
OPRM 
oss 

MAPLHGR multiplier (Power or Flow dependent) 
Minimum CPR 
Maximum Extended Load Line 
Moi~ture Separator Reheater Valve 
MSRVOOS 
Metric Ton Uranium 
Mega Watt Day per Metric Ton Uranium 

Near EOC 
United States Nuclear Regulatory Commission 
Nominal Scram Speed 
Nominal TSP 

MCPR Operating Limit 
Out-Of-Service 
Oscillation Power Range Monitor 
Optimum Scram Speed 

Period Based Detection Algorithm 

EDMS: L32160107 800 
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PBDA 
Pbypass 
PLU 
PLUOOS 
PRNM 

Power, below which TSV Position and TCV Fast Closure Scrams are Bypassed 
Power Load Unbalance 

RBM 
RCP 
RCPOOS 
RPS 
RPT 
RPTOOS 

SOM 
SLMCPR 
SLO 
SRV 
SRVOOS 

TBV 
TBVIS 
TBVOOS 
TIP 
TIPOOS 
TLO 
TSP 
TSSS 
TVA 

PLU OOS 
Power Range Neutron Monitor 

Rod Block Monitor 
Recirculation Pump 
RCPOOS 
Reactor Protection System 
Recirculation Pump Trip 
RPTOOS 

Shutdown Margin 
MCPR Safety Limit 
Single Loop Operation 
Safety Relief Valve 
SRVOOS 

Turbine Bypass Valve 
TBVIS 
TBVOOS 
Transversing In-core Probe 
TIP OOS 
Two Loop Operation 
Trip Setpoint 
Technical Specification Scram Speed 
Tennessee Valley Authority 
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In anticipation of cycle startup, it is necessary to describe the expected limits of operation. 

1.1 Purpose 
The primary purpose of this document is to satisfy requirements identified by unit technical 
specification section 5.6.5. This document may be provided, upon final approval, to the NRC. 

1.2 Scope 
This document will discuss the following areas: 

~ Average Planar Linear Heat Generation Rate (APLHGR) Limit 

(Technical Specifications 3.2.1 and 3.7.5) 
Applicability: Mode 1, .:: 25% RTP (Technical Specifications definition of RTP) 

~ Linear Heat Generation Rate (LHGR) Limit 
(Technical Specification 3.2.3, 3.3.4.1, and 3.7.5) 
Applicability: Mode 1, .:: 25% RTP (Technical Specifications definition of RTP) 

~ Minimum Critical Power Ratio Operating Limit (OLMCPR) 
(Technical Specifications 3.2.2, 3.3.4.1, and 3.7.5) 
Applicability: Mode 1, .:: 25% RTP (Technical Specifications definition of RTP) 

~ Oscillation Power Range Monitor (OPRM) Setpoint 

(Technical Specification Table 3.3.1.1) 
Applicability: Mode 1,.:: (as specified in Technical Specifications Table 3.3.1.1-1) 

~ Average Power Range Monitor (APRM) Flow Biased Rod Block Trip Setting 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 
Applicability: Mode 1,.:: (as specified in Technical Requirements Manuals Table 3.3.4-1) 

~ Rod Block Monitor (RBM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1) 
Applicability: Mode 1,.:: % RTP as specified in Table 3.3.2.1-1 (TS definition of RTP) 

~ Shutdown Margin (SOM) Limit 
(Technical Specification 3.1.1) 

Applicability: All Modes 

1.3 Fuel Loading 
The core will contain previously exposed and fresh AREVA NP, Inc., ATRIUM-10 fuel. Nuclear 
fuel types used in the core loading are shown in Table 1.1. The core shuffle and final loading 

were explicitly evaluated for BOC cold shutdown margin performance as documented in 
Reference 5. 
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Fuel Description 

ATRI UM-10 A 10-3831 B-15GV80-FCD 

ATRIUM-10 A10-3403B-9GV80-FCD 

ATRIUM-10 A10-3392B-10GV80-FCD 

ATRIUM-10 A10-4218B-15GV80-FCC 

ATRIUM-10 A10-4218B-13GV80-FCC 

ATRIUM-10 A10-3757B-10GV80-FCC 

ATRIUM-10 A10-3440B-11GV80-FCE 

ATRI UM-10 A 10-3826B-13GV80-FCE 

ATRIUM-10A10-4075B-13GV80-FCE 

ATRIUM-10 A10-4081B-12GV80-FCE 

ATRIUM-10 A10-3849B-13GV80-FCF 

ATRIUM-10 A10-3882B-10GV70-FCF 

ATRIUM-10 A10-4116B-12GV70-FCF 

1 .4 Acceptability 

EDMS: L32160107 800 

Reactor Engineering and Fuels - BWRFE 
1101 Market Street, Chattanooga TN 37402 

Table 1.1 Nuclear Fuel Types· 

Nuclear 
Original Number of Fuel Type 
Cycle Assemblies (NFT) 

15 120 6 

15 20 7 

15 7 8 

15 2 9 

15 4 10 

15 40 11 

16 144 12 

16 44 13 

16 47 14 

16 48 15 

17 176 16 

17 40 17 

17 72 18 

Date: January 7, 2016 

'Fuel Names 
(RanQe) 

FCD001-FCD200 

FCD257-FCl:>276 

FCD221-FCD256 

FCC217-FCC218 

FCC307-FCC310 

FCC335-FCC37 4 

FCE001-FCE144 

FCE145-FCE188 

FCE189-FCE236 

FCE237-FCE284 

FCF301-FCF476 

FCF477-FCF516 

FCF517-FCF588 

Limits discussed in this document were generated based on NRC approved methodologies per 
References 6 through 22. 

• The table identifies the expected fuel type breakdown in anticipation of final core loading. The final composition of the core depends upon 
uncertainties during the outage such as discovering a failed fuel bundle, or other bundle damage. Minor core loading changes, due to 
unforeseen events, will conform to the safety and monitoring requirements identified in this document. 

BrCM'llS Ferry Unit 3 Cyde 17 
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2 APLHGR Limits 
(Technical Specifications 3.2.1 & 3.7.5) 

The APLHGR limit is determined by adjusting the rated power APLHGR limit for off-rated power, 

off-rated flow, and SLO conditions. The most limiting of these is then used as follows: 

APLHGR limit= MIN ( APLHGRp , APLHGRF, APLHGRs~o) 

where: 
APLHGRp off-rated power APLHGR limit 
APLHGRF off-rated flow APLHGR limit 

APLHGRsLo SLO APLHGR limit 

2.1 Rated Power and Flow Limit: APLHGRRATED 

[APLHGRRATED * MAPFACp] 
[APLHGRRATED * MAPFACF] 
[APLHGRRATED * SLO Multiplier] 

The rated conditions APLHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in 
Figure 2.1. 

2.2 Off-Rated Power Dependent Limit: APLHGRp 

Reference 1, for ATRIUM-10 fuel, does not specify a power dependent APLHGR. Therefore, 
MAPFACp is set to a value of 1.0. 

2. 2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 

service until after the unit has reached a significant operating power level. No Additional power 
dependent limitation is required. 

2.3 Off-Rated Flow Dependent Limit: APLHGRF 

Reference 1,, for ATRIUM-1 O fuel, does not specify a flow dependent APLHGR. Therefore, 
MAPFACF is set to a value of 1.0. 

2.4 Single Loop Operation Limit: APLHGRsLo 

The single loop operation multiplier for ATRIUM-10 fuel is 0.85, per Reference 1. 

Browns Ferry Unit 3 Cyde 17 
Core Operating Limils Report, (105% OL TP) 
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20 40 60 80 

Planar Average Exposure (GWd/MTU) 

Planar Avg. APLHGR 
Ex osure Limit 
(GWd/MTU) kW/ft) 

0.0 12.5 
15.0 12.5 
67.0 7.3 

Figure 2.1 APLHGRRATED for ATRIUM-10 Fuel 
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2.5 Equipment Out-Of-Service Corrections 
The limits shown in Figure 2.1 are applicable for operation with all equipment In-Service as well 
as the following Equipment Out-Of-Service (EOOS) options; including combinations of the 
options. 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 
FHOOS (or FFWTR) 

All equipment In-Service· 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbalance Out-Of-Service 
Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature Reduction 

Single Recirculation Loop Operation (SLO) requires the application of the SLO multipliers to the 
rated APLHGR limits as described previously. 

• All equipment service conditions assume 1 SRVOOS. 

BrO\M'lS Ferry Untt 3 Cyde 17 
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3 LHGR Limits 
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(Technical Specification 3.2.3, 3.3.4.1, & 3.7.5) 
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The LHGR limit is determined by adjusting the rated power LHGR limit for off-rated power and 

off-rated flow conditions. The most limiting of these is then used as follows: 

where: 

LHGR limit= MIN ( LHGRp , LHGRF) 

LHGRp 

LHGRF 

off-rated power LHGR limit 

off-rated flow LHGR limit 

3.1 Rated Power and Flow Limit: LHGRRATED 

[LHGRRATED * LHGRFACp] 

[LHGRRATED * LHGRFACF] 

The rated conditions LHGR for all fuel types, is identified in Reference 1 and shown in Figure 
3.1. The LHGR limit is consistent with References 2 and 3. 

3.2 Off-Rated Power Dependent Limit: LHGRp 

LHGR limits are adjusted for off-rated power conditions using the LHGRFACp multiplier 
provided in Reference 1. The multiplier is split into two sub cases: turbine bypass valves in and 
out-of-service. The multipliers are shown in Figure 3.2. 

3. 2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after.the unit has reached a significant operating power level. Additional limits are 
shown in Figure 3.4 and Figure 3.5, based on temperature conditions identified in Table 3.1. 

Table 3.1 Startup Feedwater Temperature Basis 

Power 

(%Rated) 

25 

30 

40 

50 

Brov;ns Ferry Untt 3 Cyde 17 
Core Operating Limtts Report, (105% OL TP) 

Temperature 

Range 1 Range 2 

(·F) (·F) 

160.0 155.0 

165.0 160.0 

175.0 170.0 

185.0 180.0 
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3.3 Off-Rated Flow Dependent Limit: LHGRF 
The LHGR limit is adjusted for off-rated flow conditions using the LHGRFACF multiplier provided 
in Reference 1. The multiplier are shown in Figure 3.3. 

3.4 Equipment Out-Of-Service Corrections. 

The limit shown in Figure 3.1 is applicable for operation with all equipment In-Service as well as 
the following Equipment Out-Of-Service (EOOS) options; including combinations of the options.· 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 

FHOOS (or FFWTR) 

SLO 

All equipment In-Service 
EOC-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbalance Out-Of-Service 

Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature Reduction 
Single Loop Operation, 
One Recirculation Pump Out--Of-Service 

Off-rated power corrections shown in Figure 3.2 are dependent on operation of the Turbine 
Bypass Valve system. For this reason, separate limits are to be applied for TBVIS or TBVOOS 
operation. The limits have no dependency on RPTOOS, PLUOOS, FHOOS/FFWTR, or SLO. 

Off-rated flow corrections shown in Figure 3.3 are bounding for all EOOS conditions. 

Off-rated power corrections shown in Figure 3.4 and Figure 3.5 are also dependent on operation 
of the Turbine Bypass Valve system. In this case, limits support FHOOS operation during 
startup. These limits have no dependency on RPTOOS, PLUOOS, or SLO. 

• All equipment service conditions assume 1 SRVOOS. 

BrOINllS Feriy Unit 3 Cyde 17 
Core Operating Limits Report, (105% OL TP) 
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20 40 60 80 

Pellet Exposure (GWd/MTU) 

Pellet LHGR 
Ex osure Limit 
(GWd/MTU) . (kW/ft) 

0.0 13.4 
18.9 13.4 
74.4 7.1 

Figure 3.1 LHGRRATED for ATRIUM-10 Fuel 
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1.10 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 
20 

/ ? 
Turbine Bypass Valve In-Service, TBVIS ~ ~ / 

~ 
~ ~ Turbine Bypass Valve Out-of-Service, TBVOOS 

V 
~ 

TBVIS, s 90% Core F!ow 

i 
TBVIS, > 5,0% Core Fl9w 

TBVOOS, f 50% Cor~ Flow 

TBVOOS, > 50% Core Flow 

30 40 50 60 70 80 90 

Core Power(_% Rated) 

Turbine Bypass In-Service 
Core 

Power 
(%Rated) 

100.0 
30.0 

LHGRFACp 

1.00 
0.61 

Core Flow > 50% Rated 

30.0 
25.0 

0.48 
0.43 

Core Flow S 50% Rated 

30.0 
25.0 

0.50 
0.45 

Turbine Bypass Out-of-Service 
Core 

Power 
(%Rated) 

100.0 
30.0 

LHGRFACp 

0.95 
0.61 

Core Flow > 50% Rated 

30.0 
25.0 

0.43 
0.41 

Core Flow S 50% Rated 

30.0 
25.0 

0.48 
0.41 

Figure 3.2 Base Operation LHGRFACp for ATRIUM-10 Fuel 

(Independent of other EOOS conditions) 

100 110 

Browns Ferry Unit 3 Cyde 17 Page 18 
TVA-COLR-BF3C17, Revision 2 (Rna~ Core Operating Limits Report, (105% OL TP) 



[ml NPG 

1.10 

1.05 

1.00 

IL 
0 
<C 
LL 0.95 0::: 
C) 
:I: 
.J 

0.90 

0.85 

0.80 
0 10 20 

Reactor Engineering and Fuels - BWRFE 
1101 Market Street, Chattanooga TN 37402 

V 
I 

I/ 

30 40 50 60 70 80 

Core Flow (% Rated) 

Core 
Flow LHGRFACF 

% Rated 
0.0 0.93 

30.0 0.93 
46.4 1 

107.0 1 

Figure 3.3 LHGRFACF for ATRIUM-10 Fuel 
(Values bound all EOOS conditions) 

EDMS: L32160107 800 

Date: January 7, 2016 

90 100 110 

( 107. 0% maximum core flow line is used to supporl 105% rated flow operation, /CF) 
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1.10 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 
20 

/ ~ 
Turbine Bypass Valve In-Service, 1BVIS 

~~ / 
~/ 

~ Turbine Bypass Valve Out-of-Service, 1BVOOS 

V 
y 

~ 

/' 

/) 
1BVIS, s ;m% Core F!ow 
1BVOOS, s 50% Core Flow 
1BVIS, > 50% Core Flow 

~ / 1BVOOS, i 50% Cori Flow 

30 40 50 60 70 80 90 

Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 0.95 
30.0 0.56 30.0 0.56 

Core Row > 50% Rated Core Row > 50% Rated 
30.0 

I 
0.42 30.0 

I 
0.38 

25.0 0.37 25.0 0.33 
Core Row :S 50% Rated Core Row :s 50%Rated 

30.0 

I 
0.45 30.0 

I 
0.43 

25.0 0.39 25.0 0.36 

Figure 3.4 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 

100 110 
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1.10 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 
20 

/ ~ 
Turbine Bypass Valve In-Service, TBVIS 

~~ / 
~v 

b Turbine Bypass Valve Out-of-Service, TBVOOS 

/ 
V 

~ 

v-

A 
TBVIS, s 50% Core Flow 
TBVOOS, s 50% Core Flow 
TBVIS, > 50% Core Flow 

I I r / TBVOOS, > 50% Core Flow 

I I 
30 40 50 60 70 80 90 

Core Power(% Rated) 

Turbine Bypass In-Service 
Core 

Power 
(%Rated) 

100.0 
30.0 

LHGRFACp 

1.00 
0.56 

Core Row > 50% Rated 

30.0 I 0.42 
25.0 . 0.37 

Core Row S 50% Rated 

30.0 I 0.44 
25.0 . 0.39 

Turbine Bypass Out-of-Service 
Core 

Power 
(%Rated) 

100.0 
30.0 

LHGRFACp 

0.95 
0.56 

Core Row > 50% Rated 

30.0 I 0.37 
25.0 . 0.33 

Core Row S 50% Rated 

30.0 I 0.43 
25.0 . 0.36 

Figure 3.5 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
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OLMCPR is calculated to be the most limiting of the flow or power dependent values 

where: 

OLMCPR limit = MAX ( MCPRF , MCPRp ) 

MCPRF 
MCPRp 

core flow-dependent MCPR limit -
power-dependent MCPR limit 

4.1 Flow Dependent MCPR Limit: MCPRF 

MCPRF limits are dependent upon core flow (% of Rated), and the max core flow limit, (Rated or 
Increased Core Flow, ICF). MCPRF limits are shown in Figure 4.1, consistent with Reference 1. 
Limits are valid for all EOOS combinations. No adjustment is required for SLO conditions. 

4.2 Power Dependent MCPR Limit: MCPRp 

MCPRp limits are dependent upon: 

• Core Power Level (% of Rated) 
• Technical Specification Scram Speed (TSSS), Nominal Scram Speed (NSS), or 

Optimum Scram Speed (OSS) 
• Cycle Operating Exposure (NEOC, EOC, and CD - as defined in this section) 
• Equipment Out-Of-Service Options 
• Two or Single recirculation Loop Operation (TLO vs. SLO) 

The MCPRp limits are provided in the following tables, where each table contains the limits for 

all fuel types and EOOS options (for a specified scram speed and exposure range). The CMSS 
determines MCPRp limits, from these tables, based on linear interpolation between the specified 
powers. 

4.2.1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional power 
dependent limits are shown in Table 4.5 through Table 4.8, based on temperature conditions 
identified in Table 3.1. 

8rOV1111s Ferry Unit 3 Cyde 17 
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4.2.2 Scram Speed Dependent Limits (TSSS vs. NSS vs. OSS) 
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MCPRp limits are provided for three different sets of assumed scram speeds. The Technical 

Specification Scram Speed (TSSS) MCPRp limits are applicable at all times, as long as the 
scram time surveillance demonstrates the times in Technical Specification Table 3.1.4-1 are 
met. Both Nominal Scram Speeds (NSS) and/or Optimum Scram Speeds (OSS) may be used, 
as long as the scram time surveillance demonstrates Table 4.1 times are applicable. ·t 

Table 4.1 Nominal Scram Time Basis 

Notch Nominal Optimum 
Position Scram Timing Scram Timing 

(index) (seconds) (seconds) 
I 

·I 
46 0.420 0.380 

36 0.980 0.875 

26 1.600 1.465 

6 2.900 2.900 

In demonstrating compliance with the NSS and/or OSS scram time basis, surveillance 
requirements from Technical Specification 3.1.4 apply; accepting the definition of SLOW rods 
should conform to scram speeds shown in Table 4.1. If conformance is not demonstrated, 
TSSS based MCPRp limits are applied. 

On initial cycle startup, TSSS limits are used until the successful completion of scram timing 
confirms NSS and/or OSS based limits are applicable. 

4.2.3 Exposure Dependent Limits 

Exposures are tracked on a Core Average Exposure basis (CAVEX, not Cycle Exposure). 
Higher exposure MCPRp limits are always more limiting and may be used for any Core Average 
Exposure up to the ending exposure. Per Reference 1, MCPRp limits are provided for the 
following exposure ranges: 

BOC to NEOC 
BOC to EOCLB 

BOC to End of Coast 

NEOC corresponds to 
EOCLB corresponds to 

End of Coast 

NEOC refers to a Near EOC exposure point. 

• Reference 1 analysis results are based on information identified in Reference 4. 

27,393.0 MWd / MTU 
31,304.9 MWd / MTU 
33,000.0 MWd / MTU 

t Drop out times consistent with method used to perform actual timing measurements (i.e., including pickup/dropout effects). 
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The EOCLB exposure point is not the true End-Of-Cycle exposure. Instead it corresponds to a 
licensing exposure window exceeding expected end-of-full-power-life. 

The End of Coast exposure point represents a licensing exposure point exceeding the expected 
end-of-cycle exposure including cycle extension options. 

4.2.4 Equipment Out-Of-Service (EOOS) Options 

EOOS options· covered by MCPRp limits are given by the following: 

In-Service 
RPTOOS 
TBVOOS 
RPTOOS+ TBVOOS 
PLUOOS 
PLUOOS+RPTOOS 
PLUOOS+ TBVOOS 
PLUOOS+TBVOOS+RPTOOS 
FHOOS (or FFWTR) 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Combined RPTOOS and TBVOOS 
Power Load Unbalance Out-Of-Service 
Combined PLUOOS and RPTOOS 
Combined PLUOOS and TBVOOS 
Combined PLUOOS, RPTOOS, and TBVOOS 
Feedwater Heaters Out-Of-Service (or Final 
Feedwater Temperature Reduction) 

For exposure ranges up to NEOC and EOCLB, additional combinations of MCPRp limits are 
also provided including FHOOS. The coast down exposure range assumes application of 
FFWTR. FHOOS based MCPRp limits for the coast down exposure are redundant because the 
temperature setdown assumption is identical with FFWTR. 

4.2.5 Single-Loop-Operation (SLO) Limits 

When operating in RCPOOS conditions, MCPRp limits are constructed differently from the 
normal operating RCP conditions. The limiting event for RCPOOS is a pump seizure scenario, 
which sets the upper bound for allowed core power and flowt. This event is not impacted by 
scram time assumptions. Specific MCPRp limits are shown in Table 4.9. 

4.2.6 Below Pbypass Limits 

Below Pbypass (30% rated power), MCPRp limits depend upon core flow. One set of MCPRp 
limits applies for core flow above 50% of rated; a second set applies if the core flow is less than 
or equal to 50% rated. 

• All equipment service conditions assume 1 SRVOOS. 

t RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17. 73 Mlbm/hr. 
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30 40 50 60 70 80 90 100 110 

Core Flow(% Rated) 

Core 
Flow MCPRF 

(%Rated) 

30.0 1.61 

78.0 1.28 

107.0 1.28 

Figure 4.1 MCPRF for ATRIUM-10 Fuel 
(Values bound all EOOS conditions) 

( 107. 0% maximum core flow line is used to support 105% rated flow operation, /CF) 
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Table 4.2 MCPRp Limits for Optimum Scram Time Basis· 

BOC BOC BOC 

Operating 
Power to to to End of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.38 1.41 1.43 
75 1.51 1.51 1.55 
65 1.57 1.57 1.61 
50 1.70 1.70 1.76 
50 1.93 1.93 1.93 

Base Case 40 2.03 2.03 2.03 
30 2.19 2.19 2.30 

30 at >50%F 2.53 2.53 2.63 
25 at >50%F 2.77 2.77 2.89 
30 ats 50%F 2.45 2.45 2.52 
25 ats 50%F 2.68 2.68 2.80 

100 1.40 1.43 
75 1.55 1.55 
65 1.61 1.61 
50 1.76 1.76 
50 1.93 1.93 

FHOOS 40 2.03 2.03 
30 2.30 2.30 

30 at> 50%F 2.63 2.63 
25 at >50%F 2.89 2.89 
30 ats 50%F 2.52 2.52 
25 ats 50%F 2.80 2.80 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR/FHOOS is supported for the BOC to End of Coast limits. 
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Table 4.3 MCPRp Limits for Nominal Scram Time Basis· 

BOC BOC BOC 

Operating 
Power to to to Bid of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.40 1.42 1.43 
75 1.53 1.53 1.56 
65 1.59 1.59 1.62 
50 1.72 1.72 1.79 
50 1.93 1.93 1.94 

Base Case 40 2.04 2.04 2.04 
30 2.22 2.22 2.33 

30at> 50%F 2.53 2.53 2.63 
25at> 50%F 2.77 2.77 2.89 
30ats 50%F 2.45 2.45 2.52 
25ats 50%F 2.68 2.68 2.80 

100 1.44 1.46 1.47 
75 1.57 1.57 1.60 
65 1.62 1.63 1.66 
50 1.75 1.75 1.81 
50 1.93 1.93 1.94 

TBVOOS 40 2.04 2.04 2.04 
30 2.23 2.23 2.34 

30 at>50%F 3.14 3.14 3.26 
25 at>50%F 3.53 3.53 3.64 
30at:550%F 2.74 2.74 2.88 
25atS50%F 3.17 3.17 3.32 

100 1.43 1.43 
75 1.55 1.56 
65 1.62 1.62 
50 1.79 1.79 
50 1.94 1.94 

FHOOS 40 2.04 2.04 
30 2.33 2.33 

30 at> 50%F 2.63 2.63 
25 at> 50%F 2.89 2.89 
30 ats 50%F 2.52 2.52 
25at:550%F 2.80 2.80 

100 1.40 1.42 1.43 
75 1.53 1.53 1.56 
65 1.82 1.82 1.83 
50 
50 1.94 1.94 1.94 

A..UOOS 40 2.04 2.04 2.04 
30 2.22 2.22 2.33 

30at> 50%F 2.53 2.53 2.63 
25at> 50%F 2.77 2.77 2.89 
30ats 50%F 2.45 2.45 2.52 
25ats 50%F 2.68 2.68 2.80 

• All limits, including 'Base Case,' support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number ofTIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability' windows. 

A 50% power step change for PLUOOS limits is not supported. When core power is :5 50%, the LRNB event is the same with, or without 
PLUOOS. 
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Table 4.3 MCPRp Limits for Nominal Scram Time Basis (continued)· 

BOC BOC BOC 

Operating 
Power to to to End of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.46 1.47 
75 1.59 1.60 
65 1.66 1.66 
50 1.81 1.81 

1BV00S 
50 1.94 1.94 

FHOOS 
40 2.04 2.04 
30 2.34 2.34 

30 at> 50%F 3.26 3.26 
25 at> 50%F 3.64 3.64 
30 ats 50%F 2.88 2.88 
25 ats 50%F 3.32 3.32 

100 1.44 1.46 1.47 

75 1.57 1.57 1.60 
65 1.82 1.82 1.83 
50 

1BV00S 
50 1.94 1.94 1.94 

A..UOOS 
40 2.04 2.04 2.04 
30 2.23 2.23 2.34 

30 at> 50%F 3.14 3.14 3.26 
25 at> 50%F 3.53 3.53 3.64 
30 ats 50%F 2.74 2.74 2.88 
25 at s 50%F 3.17 3.17 3.32 

100 1.43 1.43 
75 1.55 1.56 
65 1.83 1.83 

50 

FHOOS 
50 1.94 1.94 

A..UOOS 
40 2.04 2.04 
30 2.33 2.33 

30 at> 50%F 2.63 2.63 
25 at> 50%F 2.89 2.89 
30ats 50%F 2.52 2.52 
25ats 50%F 2.80 2.80 

100 1.46 1.47 
75 1.59 1.60 
65 1.83 1.83 
50 

1BV00S 50 1.94 1.94 
FHOOS 40 2.04 2.04 
A..UOOS 30 2.34 2.34 

30 at>50%F 3.26 3.26 
25 at> 50%F 3.64 3.64 
30 atS50%F 2.88 · 2.88 
25 ats 50%F 3.32 3.32 

• All limits, including 'Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the 'BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 

A 50% power step change for PLUOOS limits is not supported. When core power is!> 50%, the LRNB event is the same with, or without 
PLUOOS. 
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Table 4.4 MCPRp Limits for Technical Specification Scram Time Basis· 

Operating 
Condition 

Base Case 

TBVOOS 

FHOOS 

A.UOOS 

Power 

(% of rated) 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 at:; 50%F 
25 at:,50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at>50%F 
30 at:, 50%F 
25 at:, 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 at:; 50%F 
25 at:, 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30at:; 50%F 
25at:; 50%F 

BOC BOC BOC 

to to to Bid of 
NEOC EOCLB Coast 

1.42 
1.55 
1.60 
1.75 
1.94 
2.05 
2.24 
2.53 
2.77 
2.45 
2.68 

1 . .46 
1.59 
1.64 
1.77 
1.94 
2.05 
2.26 
3.14 
3.53 
2.74 
3.17 
1.44 
1.57 
1.64 
1.82 
1.95 
2.05 
2.36 
2.63 
2.89 
2.52 
2.80 
1.42 
1.55 
1.83 

1.95 
2.05 
2.24 
2.53 
2.77 
2.45 
2.68 

1.43 
1.55 
1.60 
1.75 
1.94 
2.05 
2.24 
2.53 
2.77 
2.45 
2.68 
1.47 
1.59 
1.64 
1.77 
1.94 
2.05 
2.26 
3.14 
3.53 
2.74 
3.17 
1.44 
1.57 
1.64 
1.82 
1.95 
2.05 
2.36 
2.63 
2.89 
2.52 
2.80 
1.43 
1.55 
1.83 

1.95 
2.05 
2.24 
2.53 
2.77 
2.45 
2.68 

1.44 
1.57 
1.64 
1.82 
1.95 
2.05 
2.36 
2.63 
2.89 
2.52 
2.80 
1.48 
1.61 
1.68 
1.83 
1.95 
2.07 
2.37 
3.26 
3.64 
2.88 
3.32 

1.44 
1.57 
1.84 

1.95 
2.05 
2.36 
2.63 
2.89 
2.52 
2.80 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels}, and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the 'BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 

A 50% power step change for PLUOOS limits is not supported. When core power is:,; 50%, the LRNB event is the same with, or without 
PLUOOS. 
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Table 4.4 MCPRp Limits for Technical Specification Scram Time Basis (continued)· 

Operating 
Condition 

TBVOOS 
FHOOS 

TBVOOS 
A.UOOS 

FHOOS 
A.UOOS 

TBVOOS 
FHOOS 
A.UOOS 

Fower 

(% of rated) 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30ats 50%F 
25ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 atS50%F 
25 ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30at s 50%F 
25ats 50%F 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30atS50%F 
25ats 50%F 

BOC BOC BOC 

to to to End of 

NEOC EOCLB Coast 

1.48 1.48 
1.61 
1.68 
1.83 
1.95 
2.07 
2.37 
3.26 
3.64 
2.88 
3.32 
1.46 
1.59 
1.83 

1.95 
2.05 
2.26 
3.14 
3.53 
2.74 
3.17 
1.44 
1.57 
1.84 

1.95 
2.05 
2.36 
2.63 
2.89 
2.52 
2.80 
1.48 
1.61 
1.84 

1.95 
2.07 
2.37 
3.26 
3.64 
2.88 
3.32 

1.61 
1.68 
1.83 
1.95 
2.07 
2.37 
3.26 
3.64 
2.88 
3.32 
1.47 
1.59 
1 .. 83 

1.95 
2.05 
2.26 
3.14 
3.53 
2.74 
3.17 
1.44 
1.57 
1.84 

1.95 
2.05 
2.36 
2.63 
2.89 
2.52 
2.80 
1.48 
1.61 
1.84 

1.95 
2.07 
2.37 
3.26 
3.64 
2.88 
3.32 

1.48 
1.61 
1.84 

1.95 
2.07 
2.37 
3.26 
3.64 
2.88 
3.32 

• All limits, including 'Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the 'BOC to End of COAST' exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 

A 50% power step change for PLUOOS limits is not supported. When core power is :5 50%, the LRNB event is the same with, or without 
PLUOOS. 
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Table 4.5 Startup Operation MCPRp Limits for Table 3.1 Temperature Range 1: 
Technical Specification Scram Time Basis· 

BOC BOC BOC 

Operating 
Power to to to End of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.44 1.44 1.44 
75 1.57 1.57 1.57 
65 1.84 1.84 1.84 
50 1.95 1.95 1.95 
50 1.99 1.99 1.99 

TBVIS 40 2.24 2.24 2.24 
30 2.61 2.61 2.61 

30 at> 50%F 2.88 2.88 2.88 
25 at> 50%F 3.21 3.21 3.21 
30 at s 50%F 2.79 2.79 2.79 
25 at :S 50%F 3.07 3.07 3.07 

100 1.48 1.48 1.48 
75 1.61 1.61 1.61 
65 1.84 1.84 1.84 
50 1.95 1.95 1.95 
50 1.99 1.99 1.99 

TBVOOS 40 2.25 2.25 2.25 
30 2.61 2.61 2.61 

30 at> 50%F 3.44 3.44 3.44 
25 at> 50%F 3.85 3.85 3.85 
30 ats 50%F 3.10 3.10 3.10 
25 ats 50%F 3.54 3.54 3.54 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
. TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 
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Table 4.6 Startup Operation MCPRp Limits for Table 3.1 Temperature Range 2: 
Technical Specification Scram Time Basis· 

Operating 
Condition 

TBVIS 

TBVOOS 

Power 

(% of rated) 

100 
75 
65 
50 
50 
40 
30 

30 at> 50%F 
25 at> 50%F 
30 ats 50%F 
25 at s 50%F 

100 
75 
65 
50 
50 
40 
30 

30at> 50%F 
25 at>50%F 
30 at s 50%F 
25 ats 50%F 

BOC 

to 

NEOC 

1.44 
1.57 
1.84 
1.95 
2.00 
2.26 
2.63 
2.90 
3.23 
2.80 
3.09 
1.48 
1.61 
1.84 
1.95 
2.00 
2.26 
2.63 
3.45 
3.86 
3.12 
3.56 

BOC BOC 

to to End of 

EOCLB Coast 

1.44 1.44 
1.57 1.57 
1.84 1.84 
1.95 1.95 
2.00 2.00 
2.26 2.26 
2.63 2.63 
2.90 2.90 
3.23 3.23 
2.80 2.80 
3.09 3.09 
1.48 1.48 
1.61 1.61 
1.84 1.84 
1.95 1.95 
2.00 2.00 
2.26 2.26 
2.63 2.63 
3.45 3.45 
3.86 3.86 
3.12 3.12 
3.56 3.56 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 
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Table 4. 7 Startup Operation MCPRp Limits for Table 3.1 Temperature Range 1: 

Operating 
Condition 

TBVIS 

TBVOOS 

Nominal Scram Time Basis· 

BOC BOC 

Power to to 

(% of rated) NEOC EOCLB 

100 1.43 1.43 
75 1.55 1.56 
65 1.83 1.83 
50 1.94 1.94 
50 1.96 1.96 
40 2.22 2.22 
30 2.58 2.58 

30 at> 50%F 2.88 2.88 
25 at> 50%F 3.21 3.21 
30 ats 50%F 2.79 2.79 
25 ats 50%F 3.07 3.07 

100 1.46 1.47 
75 1.59 1.60 
65 1.83 1.83 
50 1.94 1.94 
50 1.96 1.96 
40 2.22 2.22 
30 2.58 2.58 

30 at> 50%F 3.44 3.44 
25 at> 50%F 3.85 3.85 
30 ats 50%F 3.10 3.10 
25 ats 50%F 3.54 3.54 

BOC 

to End of 

Coast 

1.43 
1.56 
1.83 
1.94 
1.96 
2.22 
2.58 
2.88 
3.21 
2.79 
3.07 
1.47 
1.60 
1.83 
1.94 
1.96 
2.22 
2.58 
3.44 
3.85 
3.10 
3.54 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 
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Table 4.8 Startup Operation MCPRp Limits for Table 3.1 Temperature Range 2: 
Nominal Scram Time Basis· 

BOC BOC BOC 

Operating 
Power to to to End of 

Condition (% of rated) NEOC EOCLB Coast 

100 1.43 1.43 1.43 
75 1.55 1.56 1.56 
65 1.83 1.83 1.83 
50 1.94 1.94 1.94 
50 1.97 1.97 1.97 

TBVIS 40 2.23 2.23 2.23 
30 2.60 2.60 2.60 

30 at> 50%F 2.90 2.90 2.90 
25 at> 50%F 3.23 3.23 3.23 
30 ats 50%F 2.80 2.80 2.80 
25 ats 50%F 3.09 3.09 3.09 

100 1.46 1.47 1.47 
75 1.59 1.60 1.60 
65 1.83 1.83 1.83 
50 1.94 1.94 1.94 
50 1.97 1.97 1.97 

TBVOOS 40 2.23 2.23 2.23 
30 2.60 2.60 2.60 

30 at> 50%F 3.45 3.45 3.45 
25 at> 50%F 3.86 3.86 3.86 
30 ats 50%F 3.12 3.12 3.12 
25 ats 50%F 3.56 3.56 3.56 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 
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Table 4.9 MCPRp Limits for Single ,Loop Operation for All Scram Times· 

BOCto 

Operating 
Power End of 

Condition (% of rated) Coast 

100 2.00 
50 2.00 
40 2.07 

RCPOOS 30 2.38 
FHOOS 30 at >50%F 2.65 

25 at> 50%F 2.91 
30 at s 50%F 2.54 
25 at s 50%F 2.82 

I 100 2.00 
50 2.00 

RCPOOS 40 2.09 
TBVOOS 30 2.39 
A.UOOS 30 at> 50%F 3.28 
FHOOS 25 at> 50%F 3.66 

30 ats 50%F 2.90 
I 25 at s 50%F 3.34 

I 100 2.01 
50 2.01 

RCPOOS 40 2.27 

TBVOOS 30 2.63 

FHOOS1 
30 at> 50%F 3.46 
25 at> 50%F 3.87 

I 30 at s 50%F 3.12 
I 25 ats 50%F 3.56 

I 
100 2.02 
50 2.02 

RCPOOS 
40 2.28 

TBVOOS 30 2.65 

FHOOS2 
30 at >50%F 3.47 
25 at> 50%F 3.88 

I 30 at s 50%F 3.14 
I 25 at s 50%F 3.58 I I 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. 

RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 
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5 Oscillation Power Range Monitor (OPRM) Setpoint 
(Technical Specification 3.3.1.1) 

Technical Specification Table 3.3.1.1-1, Function 2f, identifies the OPRM upscale function. 

Instrument setpoints are established, such that the reactor will be tripped before an oscillation 
can grow to the point where the SLMCPR is exceeded. An Option Ill stability analysis is 
performed for each reload core to determine allowable OLMCPR's as a function of OPRM 
setpoint. Analyses consider both steady state startup operation, and the case of a two 
recirculation pump trip from rated power. 

The resulting stability based OLMCPR's are reported in Reference 1. The OPRM setpoint 
(sometimes referred to as the Amplitude Trip, Sp) is selected, such that required margin to the SLMCPR 
is provided without stability being a limiting event. Analyses are based on cycle specific 
DIVOM analyses performed per Reference 22. The calculated OLMCPR's are shown in Table 
5.1. Review of results shown in Table 4.2 indicates an OPRM setpoint of 1.14 may be used. 
The successive confirmation count (sometimes referred to as Np) is provided in Table 5.2, per 
Reference 27. 

Table 5.1 OPRM Setpoint Range· 

OPRM OLMCPR OLMCPR 

Setpoint (SS) (2Pn 

1.05 1.18 1.19 

1.06 1.20 1.21 

1.07 1.22 1.23 

1.08 1.24 1.25 

1.09 1.26 1.27 

1.10 1.28 1.29 

1.11 1.30 1.31 

1.12 1.32 1.33 

1.13 1.34 1.36 

1.14 1.36 1.38 

1.15 1.39 1.40 

• Extrapolation beyond a setpoint of 1.15 is not allowed 
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Table 5.2 OPRM Successive 
Confirmation Count Setpoint 

Count OPRM 

Setpoint 

6 <! 1.04 

8 <! 1.05 

10 <! 1.07 

12 <! 1.09 

14 <!1.11 

16 <!1.14 

18 <! 1.18 

20 <! 1.24 
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6 APRM Flow Biased Rod Block Trip Settings 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 

The APRM rod block trip setting is based upon References 23 & 24, and is defined by the 

following: 

where: 

SRB ~ (0.66(W-/1W) + 61 %) 

SRB ~ (0.66(W-/1W) + 59%) 

Allowable Value 

Nominal Trip Setpoint (NTSP) 

SRB = 

w = 

!iW = 

Rod Block setting in percent of rated thermal power (3458 MW1} 

Loop recirculation flow rate in percent of rated 

Difference between two-loop and single-loop effective recirculation flow 
at the same core flow (!iW=O.O for two-loop operation) 

The APRM rod block trip setting is clamped at a maximum allowable value of 115% 

(corresponding to a NTSP of 113%). 
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7 Rod Block Monitor (RSM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1) 

The RBM tri'p setpoints and applicable power ranges, based on References 23 & 24, are shown 
in Table 7.1. Setpoints are based on an HTSP, unfiltered analytical limit of 114%. Unfiltered 

setpoints are consistent with a nominal RBM filter setting of 0.0 seconds; filtered setpoints are 
consistent with a nominal RBM filter setting less than 0.5 seconds. Cycle specific CRWE 

analyses of OLM CPR are documented in Reference 1, superseding values reported in 

References 23, 24, and 26. 

Table 7.1 Analytical RBM Trip Setpoints • 

Allowable Nominal Trip 
RBM Value Setpoint 

Trip Setpoint (AV) {NTSP) 
LPSP 27% 25% 
IPSP 62% 60% 
HPSP 82% 80% 

LTSP - unfiltered 121.7% 120.0% 
- filtered 120.7% 119.0% 

ITSP - unfiltered 116.7% 115.0% 
- filtered 115.7% 114.0% 

HTSP - unfiltered 111.7% 110.0% 
- filtered 110.9% 109.2% 

DTSP 90% 92% 

As a result of cycle specific CRWE analyses, RBM setpoints in Technical Specification Table 
3.3.2.1-1 are applicable as shown in Table 7.2. Cycle specific setpoint analysis results are 
shown in Table 7.3, per Reference 1. 

Thermal Power 
(% Rated) 

> 27% and < 90% 

.:: 90% 

Table 7.2 RBM Setpoint Applicability 

Applicable Notes from 
MCPRt Table 3.3.2.1-1 

< 1.74 (a), (b ), (f), (h) 

< 1.77 (a), (b), (f), (h) 

< 1.43 (g) 

Comment 

two loop operation 

single loop operation 

two loop operation* 

• Values are considered maximums. Using lower values, due to RBM system hardware/software limitations, is conservative, and acceptable. 

t MCPR values shown correspond with, (support), SLMPCR values identified in Reference 1. 
* Greater than 90% rated power is not attainable in single loop operation. 
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Table 7.3 Control Rod Withdrawal Error Results 

RBM CRWE 
HTSP Analytical Limit .OLMCPR 

Unfiltered 

107 1.28 

111 1.31 

114 1.33 

117 1.35 

Results, compared against the base case OLMCPR results of Table 4.2, indicate SLMCPR 
remains protected for RBM inoperable conditions (i.e., 114% unblocked). 
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8 Shutdown Margin Limit 
(Technical Specification 3.1.1) 
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Assuming the strongest OPERABLE control blade is fully withdrawn, and all other OPERABLE 
control blades are fully inserted, the core shall be sub-critical and meet the following minimum 
shutdown margin: 
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APLHGR 
APRM 
AREVA NP 

BOC 
BSP 
BWR 

CAVEX 
CD 
CMSS 
COLR 
CPR 
CRWE 
CSDM 

DIVOM 

EOC 
EOCLB 
EOOS 

FFTR 
FFWTR 
FHOOS 
ft 

GNF 
GWd 

HTSP 

ICA 
ICF 
IS 

kW 

LCO 
LFWH 
LHGRFAC 
LPRM 
LRNB 

MAPFAC 
MCPR 

Nomenclature 

Average Planar LHGR 
Average Power Range Monitor 
Vendor (Framatome, Siemens) 

Beginning of Cycle 
Backup Stability Protection 
Boiling Water Reactor 

Core Average Exposure 
Coast Down 
Core Monitoring System Software 
Core Operating Limits Report 
Critical Power Ratio 
Control Rod Withdrawal Error 
Cold SOM 

Delta CPR over Initial CPR vs. Oscillation Magnitude 

End of Cycle 
End-of-Cycle Licensing Basis 
Equipment OOS 

Final Feedwater Temperature Reduction 
Final Feedwater Temperature Reduction 
Feedwater Heaters OOS 
Foot: english unit of measure for length 

Vendor (General Electric, Global Nuclear Fuels) 
Giga Watt Day 

High TSP 

Interim Corrective Action 
Increased Core Flow (beyond rated) 
In-Service 

kilo watt: SI unit of measure for power. 

License Condition of Operation 
Loss of Feedwater Heating 
LHGR Multiplier (Power or Flow dependent) 
Low Power Range Monitor 
Generator Load Reject, No Bypass 

MAPLHGR multiplier (Power or Flow dependent) 
Minimum CPR 
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MSRV 
MSRVOOS 
MTU 
MWd/MTU 

NEOC 
NRC 
NSS 
NTSP 

OLMCPR 
oos 
OPRM 
ass 

Moisture Separator Reheater Valve 
MSRVOOS 
Metric Ton Uranium 
Mega Watt Day per Metric Ton Uranium 

Near EOC 
United States Nuclear Regulatory Commission · 
Nominal Scram Speed 
Nominal TSP 

MCPR Operating Limit 
Out-Of-Service 
Oscillation Power Range Monitor 
Optimum Scram Speed 

Period Based Detection Algorithm 
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PBDA 
Pbypass 
PLU 
PLUOOS 
PRNM 

Power, below which TSV Position and TCV Fast Closure Scrams are Bypassed 
Power Load Unbalance 

RBM 
RCPOOS 
RPS 
RPT 
RPTOOS 

SOM 
SLMCPR 
SLO 

TBV 
TBVIS 
TBVOOS 
TIP 
TIPOOS 
TLO 
TSP 
TSSS 
TVA 

PLU OOS 
Power Range Neutron Monitor 

Rod Block Monitor 
Recirculation Pump OOS (SLO} 
Reactor Protection System 
Recirculation Pump Trip 
RPTOOS 

Shutdown Margin 
MCPR Safety Limit 
Single Loop Operation 

Turbine Bypass Valve 
TBVIS 
Turbine Bypass Valves OOS 
Transversing In-core Probe 
TIPOOS 
Two Loop Operation 
Trip Setpoint 
Technical Specification Scram Speed 
Tennessee Valley Authority 
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In anticipation of cycle startup, it is necessary to describe the expected limits of operation. 

1.1 Purpose 

The primary purpose of this document is to satisfy requirements identified by unit technical 
specification section 5.6.5. This document may be provided, upon final approval, to the NRG. 

1.2 Scope 

This version of the COLR is specifically intended to support the refueling outage. Consequently, 
this docum.ent only covers MODE 3, 4 & 5 operation of the unit. Expanding operation for MODE 
1, and 2 will be addressed in a future COLR revision. This document will discuss the following 
areas: 

~ Shutdown Margin (SOM) Limit 
(Technical Specification 3.1.1) 
Applicability: All Modes 

1.3 Fuel Loading 

The core will contain previously exposed AREVA NP, Inc., ATRIUM-10 fuel, along with fresh 
ATRIUM-1 OXM. Nuclear fuel types used in the core loading are shown in Table 1.1. The 
planned outage will consist of a full core off-load for maintenance. The final core loading was 
evaluated for BOC cold shutdown margin performance as documented per Reference 1. 

1.4 Acceptability 

Limits discussed in this document were generated based on NRG approved methodologies per 
References 2 through 21. 
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Table 1.1 Nuclear Fuel Types· 

Nuclear 
Original Number of Fuel Type Fuel Names 

Fuel Description Cycle Assemblies (NFT) (Range) 

ATRIUM-10 A10-3440B-11GV80-FCE 16 70 12 FCE002-FCE144 

ATRIUM-10 A10-3826B-13GV80-FCE 16 39 13 FCE145-FCE188 

ATRIUM-10 A10-4075B-13GV80-FCE 16 15 14 FCE190-FCE235 

ATRIUM-10 A10-4081 B-12GV80-FCE 16 48 15 FCE237-FCE284 

ATRIUM-10 A10-3849B-13GV80-FCF 17 176 16 FCF301-FCF476 

ATRIUM-10 A10-3882B-10GV70-FCF 17 40 17 FCF477-FCF516 

ATRIUM-10 A10-4116B-12GV70-FCF 17 72 18 FCF517-FCF588 

ATRIUM-1 OXM XMLC-41058-11 GV70-FCG 18 72 \ 19 FCG601-FCG672 

ATRIUM-10XM XMLC-4096B-12GV80-FCG 18 136 20 FCG673-FCG808 

ATRIUM-1 OXM XMLC-4055B-13GV70-FCG 18 96 21 FCG809-FCG904 

• The table identifies the expected fuel type breakdown in anticipation of final core loading. The final composition of the core depends upon 
uncertainties during the outage such as discovering a failed fuel bundle, or other bundle damage. Minor core loading changes, due to 
unforeseen events, will conform to the safety and monitoring requirements identified in this document. 
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2 Shutdown Margin Limit 
(Technical Specification 3.1.1) 
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Assuming the strongest OPERABLE control blade is fully withdrawn, and all other OPERABLE 
control blades are fully inserted, the core shall be sub-critical and meet the following minimum 
shutdown margin: 
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In anticipation of cycle startup, it is necessary to describe the expected limits of operation. 

1.1 Purpose 
The primary purpose of this document is to satisfy requirements identified by unit technical 
specification section 5.6.5. This document may be provided, upon final approval, to the NRC. 

1.2 Scope 

This document will discuss the following areas: 

~ Average Planar Linear Heat Generation Rate (APLHGR) Limit 
(Technical Specifications 3.2.1 and 3.7.5) 
Applicability: Mode 1, ;;: 25% RTP (Technical Specifications definition of RTP) 

~ Linear Heat Generation Rate (LHGR) Limit 
(Technical Specification 3.2.3, 3.3.4.1, and 3.7.5) 
Applicability: Mode 1, ;;: 25% RTP (Technical Specifications definition of RTP) 

~ Minimum Critical Power Ratio Operating Limit (OLMCPR) 
(Technical Specifications 3.2.2, 3.3.4.1, 3.7.5 and Table 3.3.2.1-1) 
Applicability: Mode 1, ;;: 25% RTP (Technical Specifications definition of RTP) 

~ Oscillation Power Range Monitor (OPRM) Setpoint 
(Technical Specification Table 3.3.1.1) 
Applicability: Mode 1,;;: (as specified in Technical Specifications Table 3.3.1.1-1) 

~ Average Power Range Monitor (APRM) Flow Biased Rod Block Trip Setting 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 
Applicability: Mode 1,;;: (as specified in Technical Requirements Manuals Table 3.3.4-1) 

~ Rod Block Monitor (RBM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1) 
Applicability: Mode 1,;;: % RTP as specified in Table 3.3.2.1-1 (TS definition of RTP) 

~ Shutdown Margin (SOM) Limit 
(Technical Specification 3.1.1) 
Applicability: All Modes 

1.3 Fuel Loading 
The core will contain previously exposed AREVA NP, Inc., ATRIUM-10 fuel, along with fresh 
ATRIUM-10XM. Nuclear fuel types used in the core loading are shown in Table 1.1. The 
planned outage will consist of a full core off-load for maintenance. The final core loading was 

evaluated for BOC cold shutdown margin performance as documented per Reference 5. 
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Table 1.1 Nuclear Fuel Types· 

Nuclear 
Original Number of Fuel Type Fuel Names 

Fuel Description Cycle Assemblies (NFT) (Range) 

ATRIUM-10 A 10-34408-11 GV80-FCE 16 70 12 FCE002-FCE144 

ATRI U M-10 A 10-3826B-13GV80-FCE 16 39 13 FCE145-FCE188 

ATRIUM-10 A10-4075B-13GV80-FCE 16 15 14 FCE190-FCE235 

ATRIUM-10 A10-4081 B-12GV80-FCE 16 48 15 FCE237-FCE284 

ATRIUM-10 A10-3849B-13GV80-FCF 17 176 16 FCF301-FCF476 

ATRIUM-10 A10-3882B-10GV70-FCF 17 40 17 FCF477-FCF516 

ATRIUM-10 A10-4116B-12GV70-FCF 17 72 18 FCF517-FCF588 

ATRIUM-10XM XMLC-4105B-11GV70-FCG 18 72 19 FCG601-FCG672 

ATRIUM-10XM XMLC-4096B-12GV80-FCG 18 136 20 FCG673-FCG808 

ATRIUM-1 OXM XMLC-4055B-13GV70-FCG 18 96 21 FCG809-FCG904 

1.4 Acceptability 

Limits discussed in this document were generated based on NRC approved methodologies per 
References 6 through 25. 

• The table identifies the expected fuel type breakdown in anticipation of final core loading. The final composition of the core depends upon 
uncertainties during the outage such as discovering a failed fuel bundle, or other bundle damage. Minor core loading changes, due to 
unforeseen events, will conform to the safety and monitoring requirements identified in this document. 
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2 APLHGR Limits 
(Technical Specifications 3.2.1 & 3.7.5) 

The APLHGR limit is determined by adjusting the rated power APLHGR limit for off-rated power, 
off-rated flow, and SLO conditions. The most limiting of these is then used as follows: 

APLHGR limit= MIN ( APLHGRP , APLHGRF, APLHGRsLo) 

where: 
APLHGRp off-rated power APLHGR limit 
APLHGRF off-rated flow APLHGR limit 
APLHGRsLo SLO APLHGR limit 

2.1 Rated Power and Flow Limit: APLHGRRATED 

[APLHGRRATED * MAPFACp] 
[APLHGRRATED * MAPFACF] 
[APLHGRRATEo * SLO Multiplier] 

The rated conditions APLHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in 
Figure 2.1. The rated conditions APLHGR for ATRIUM-1 OXM are shown in Figure 2.2. 

2.2 Off-Rated Power Dependent Limit: APLHGRP 

Reference 1 does not specify a power dependent APLHGR. Therefore, MAPFACP is set to a 
value of 1.0. 

2. 2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. No additional power 
dependent limitation is required. 

2.3 Off-Rated Flow Dependent Limit: APLHGRF 

Reference 1 does not specify a flow dependent APLHGR. Therefore, MAPFACF is set to a 
value of 1.0. 

2.4 Single Loop Operation Limit: APLHGRsLo 

The single loop operation multiplier for ATRIUM-10, and ATRIUM-10XM fuel is 0.85, per 
Reference 1. 
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Figure 2.1 APLHGRRATED for ATRIUM-10 Fuel 
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Figure 2.2 APLHGRRATEofor ATRIUM-10XM Fuel 
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2.5 Equipment Out-Of-Service Corrections 
The limits shown in Figure 2.1 and Figure 2.2 are applicable for operation with all equipment In­
Service as well as the following Equipment Out-Of-Service (EOOS) options; including 
combinations of the options. 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 
FHOOS (or FFWTR) 

RCPOOS 

• All equipment service conditions assume 1 SRVOOS. 
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The LHGR limit is determined by adjusting the rated power LHGR limit for off-rated power and 
off-rated flow conditions. The most limiting of these is then used as follows: 

where: 

LHGR limit= MIN ( LHGRP, LHGRF) 

LHGRp 

LHGRF 
off-rated power LHGR limit 
off-rated flow LHGR limit 

3.1 Rated Power and Flow Limit: LHGRRATED 

[LHGRRATED * LHGRFACp) 
[LHGRRATED * LHGRFACF] 

The rated conditions LHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in Figure 
3.1. The rated conditions LHGR for ATRIUM-1 OXM fuel is shown in Figure 3.2. The LHGR limit 
is consistent with References 2 and 3. 

3.2 Off-Rated Power Dependent Limit: LHGRP 

LHGR limits are adjusted for off-rated power conditions using the LHGRFACP multiplier 
provided in Reference 1. The multiplier is split into two sub cases: turbine bypass valves in and 
out-of-service. The base case multipliers are shown in Figure 3.3 and Figure 3.4. 

3.2.1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional limits are 
shown in Figure 3. 7 through Figure 3.10, based on temperature conditions identified in Table 
3.1. . 

Table 3.1 Startup Feedwater Temperature Basis 

Power 

(%Rated) 

25 

30 

40 

50 
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3.3 Off-Rated Flow Dependent Limit: LHGRF 

LHGR limits are adjusted for off-rated flow conditions using the LHGRFACF multiplier provided 
in Reference 1. Multipliers are shown in Figure 3.5 and Figure 3.6. 

3.4 Equipment Out-Of-Service Corrections 
The limits shown in Figure 3.1 and Figure 3.2 are applicable for operation with all equipment In­
Service as well as the following Equipment Out-Of-Service (EOOS) options; including 
combinations of the options.· 

In-Service 

RPTOOS 
TBVOOS 
PLUOOS 

FHOOS (or FFWTR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbalance Out-Of-Service 

Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature Reduction 
One Recirculation Pump Out-Of-Service 

Off-rated power corrections shown in Figure 3.3 and Figure 3.4 are dependent on operation of 
the Turbine Bypass Valve system. For this reason, separate limits are to be applied for TBVIS 
or TBVOOS operation. The limits have no dependency on RPTOOS, PLUOOS, 
FHOOS/FFWTR, or SLO. 

Off-rated flow corrections shown in Figure 3.5 and Figure 3.6 are bounding for all EOOS 
conditions. 

Off-rated power corrections shown in Figure 3. 7 through Figure 3.10 are also dependent on 
operation of the Turbine Bypass Valve system. In this case, limits support FHOOS operation 
during startup. These limits have no dependency on RPTOOS, PLUOOS, or SLO. 

• All equipment service conditions assume 1 SRVOOS. 
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Figure 3.7 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Figure 3.8 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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Figure 3.9 Startup Operation LHGRFACp for ATRIUM-10XM Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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OLMCPR is calculated to be the most limiting of the flow or power dependent values 

where: 

OLMCPR limit = MAX ( MCPRF , MCPRP ) 

core flow-dependent MCPR limit 
power-dependent MCPR limit 

4.1 Flow Dependent MCPR Limit: MCPRF 

MCPRF limits are dependent upon core flow (% of Rated), and the max core flow limit, (Rated or 
Increased Core Flow, ICF). MCPRF limits are shown in Figure 4.1, per Reference 1. Limits are 
valid for all EOOS combinations. No adjustment is required for SLO conditions. 

4.2 Power Dependent MCPR Limit: MCPRP 

MCPRP limits are dependent upon: . 

• Core Power Level (% of Rated) 
• Technical Specification Scram Speed (TSSS), Nominal Scram Speed (NSS), or 

Optimum Scram Speed (OSS) 
• Cycle Operating Exposure (NEOC, EOC, and CD - as defined in this section) 
• Equipment Out-Of-Service Options 
• Two or Single recirculation Loop Operation (TLO vs. SLO) 

The MCPRP limits are provided in Table 4.2 through Table 4.9, where each table contains the 
limits for all fuel types and EOOS options (for a specified scram speed and exposure range). 
The CMSS determines MCPRP limits, from these tables, based on linear interpolation between 
the specified powers. 

4.2.1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional power 
dependent limits are shown in Table 4.5 through Table 4.8 based on temperature conditions 
identified in Table 3. 1. 
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4.2.2 Scram Speed Dependent Limits (TSSS vs. NSS vs. OSS) 

EDMS: L32160315 800 

Date: March 13, 2016 

MCPRP limits are provided for three different sets of assumed scram speeds. The Technical 
Specification Scram Speed (TSSS) MCPRP limits are applicable at all times, as long as the 
scram time surveillance demonstrates the times in Technical Specification Table 3.1.4-1 are 
met. Both Nominal Scram Speeds (NSS) and/or Optimum Scram Speeds (OSS) may be used, 
as long as the scram time surveillance demonstrates Table 4.1 times are applicable. ·t 

Table 4.1 Nominal Scram Time Basis 

Notch Nominal Optimum 
Position Scram Timing Scram Timing 

(index) (seconds) (seconds) 

46 0.420 0.380 

36 0.980 0.875 

26 1.600 1.465 

6 2.900 2.900 

In demonstrating compliance with the NSS and/or OSS scram time basis, surveillance 
requirements from Technical Specification 3.1.4 apply; accepting the definition of SLOW rods 
should conform to scram speeds shown in Table 4.1. If conformance is not demonstrated, 
TSSS based MCPRP limits are applied. 

On initial cycle startup, TSSS limits are used until the successful completion of scram timing 
confirms NSS and/or OSS based limits are applicable. 

4.2.3 Exposure Dependent Limits 

Exposures are tracked on a Core Average Exposure basis (CAVEX, not Cycle Exposure). 
Higher exposure MCPRP limits are always more limiting and may be used for any Core Average 
Exposure up to the ending exposure. Per Reference 1, MCPRP limits are provided for the 
following exposure ranges: 

BOC to NEOC NEOC corresponds to 28,825.7 MWd / MTU 

• Reference 1 analysis results are based on information identified in Reference 4. 

t Drop out times consistent with method used to perform actual timing measurements (i.e., including pickup/dropout effects). 

Bro'M'lS Ferry Urit3 Cyde 18 
Core Operating Limits Report, (105% OL TP) 

Page 20 
TVA-COLR-BF3C18, Revision 1 (FinaO 



EDMS: L32160315 800 

(i!] NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 
Date: March 13, 2016 

NEOC refers to a Near EOG exposure point. At this time, the NEOC exposure is the maximum 
value supported by Reference 1, as a consequence of CR 1145408. A future Revision to 
Reference 1 will be required in order to extend operation to the full design energy. 

4.2.4 Equipment Out-Of-Service (EOOS) Options 

EOOS options· covered by MCPRP limits are given by the following: 

In-Service 
RPTOOS 
TBVOOS 
RPTOOS+ TBVOOS 
PLUOOS 
PLUOOS+RPTOOS 
PLUOOS+ TBVOOS 
PLUOOS+TBVOOS+RPTOOS 
FHOOS (or FFWTR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Combined RPTOOS and TBVOOS 
Power Load Unbalance Out-Of-Service 
Combined PLUOOS and RPTOOS 
Combined PLUOOS and TBVOOS 
Combined PLUOOS, RPTOOS, and TBVOOS 
Feedwater Heaters Out-Of-Service (or Final 
Feedwater Temperature Reduction) 
One Recirculation Pump Out-Of-Service 

For exposure ranges up to NEOC additional combinations of MCPRP limits are also provided 
including FHOOS. 

4.2.5 Single-Loop-Operation (SLO) Limits 

When operating in RCPOOS conditions, MCPRp limits are constructed differently from the 
normal operating RCP conditions. The limiting event for RCPOOS is a pump seizure scenario, 
which sets the upper bound for allowed core power and flowt. This event is not impacted by 
scram time assumptions. Specific MCPRP limits are shown in Table 4.9. 

4.2.6 Below Pbypass Limits 

Below Pbypass (30% rated power), MCPRP limits depend upon core flow. One set of MCPRP 
limits applies for core flow above 50% of rated; a second set applies if the core flow is less than 
or equal to 50% rated. 

• All equipment service conditions assume 1 SRVOOS. 

t RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 
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Table 4.2 MCPRP Limits for All Fuel Types: Optimum Scram Time Basis· 

ATRIUM-10 ATRIUM-10XM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.47 --- --- 1.41 --- ---
75 I 1.61 --- --- 1.53 --- ---
65 1.69 --- --- 1.61 --- ---
50 1.86 --- --- 1.75 --- ---
50 1.96 --- --- 1.81 --- ---

Base Case 40 2.12 --- --- 2.00 --- ---
30 2.48 --- --- 2.31 --- ---

30 at> 50%F 2.64 --- --- 2.64 --- ---
25 at> 50%F 2.93 --- --- 2.73 --- ---
30 at s 50%F 2.57 --- --- 2.37 --- ---
25 at s 50%F 2.82 --- --- 2.61 --- ---

100 1.50 --- --- 1.43 --- ---
75 1.65 --- --- 1.58 --- ---
65 1.75 --- --- 1.65 --- ---
50 1.95 --- --- --- --- ---
50 1.97 --- --- 1.82 --- ---

FHOOS 40 2.24 --- --- 2.10 --- ---
30 2.63 --- --- 2.45 --- ---

30 at> 50%F 2.77 --- --- 2.79 --- ---
25 at> 50%F 3.12 --- --- 2.86 --- ---
30 at s 50%F 2.74 --- --- 2.47 --- ---
25 ats 50%F 3.00 --- --- 2.74 --- ---

• All limits, including 'Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR/FHOOS is supported for the BOC to End of Coast limits. 
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Table 4.3 MCPRp Limits for All Fuel Types: Nominal Scram Time Basis· 

AlRIUM-10 A1RIUM-10XM 

BOC BOC BOC BOC BOC BOC 

Operating I 
Power to to to End of to to to End of 

Condttion (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.49 --- --- 1.42 
75 1.63 --- --- 1.55 
65 1.71 --- --- 1.62 
50 1.91 --- --- 1.77 
50 1.97 --- --- 1.81 

Base Case I 40 2.17 --- --- 2.03 
30 2.54 --- --- 2.34 

30at> 50%F 2.64 --- --- 2.64 
25 at> 50%F 2.93 --- --- 2.73 
30atS50%F 2.57 --- --- 2.37 
25atS50%F 2.82 --- --- 2.61 

100 1.55 --- --- 1.46 
75 1.68 --- --- 1.58 
65 1.76 --- --- 1.66 
50 1.92 --- --- 1.80 
50 1.97 --- --- 1.81 

TBVOOS I 40 2.17 --- --- 2.03 
30 2.54 --- --- 2.34 

30at> 50%F 3.18 --- --- 3.12 
25at>50%F 3.59 --- --- 3.36 
30atS50%F 2.89 --- --- 2.64 
25atS50%F 3.33 --- --- 3.06 

100 1.52 --- --- 1.45 
75 1.67 --- --- 1.58 
65 1.76 --- --- 1.66 
50 --- --- --- ---
50 2.00 --- --- 1.85 

FHOOS I 40 2.29 --- --- 2.13 
30 2.68 --- --- 2.48 

30 at> 50%F 2.77 --- --- 2.79 
25at> 50%F 3.12 --- --- 2.86 
30 atS50%F 2.74 --- --- 2.48 
25atS50%F 3.00 --- --- 2.74 

100 1.49 --- --- 1.42 
75 1.63 --- --- 1.55 
65 1.86 --- --- 1.72 
50 
50 1.97 1.81 

PLUOOS I 40 2.17 2.03 
30 2.54 2.34 

30at>50%F 2.64 2.64 
25at>50%F 2.93 2.73 
30 at s 50%F 2.57 2.37 
25 atS50%F 2.82 2.61 

• All limits, including 'Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.3 MCPRP Limits for All Fuel Types: Nominal Scram Time Basis (continued)* 

AlRIUM-10 A lRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condttion (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.57 1.48 
75 1.72 1.61 
65 1.82 1.69 
50 

TBVOOS 
50 2.01 1.86 

FHOOS 
40 2.29 2.13 
30 2.68 2.48 

30at> 50%F 3.29 3.26 
25at> 50%F 3.72 3.48 
30atS50%F 3.02 2.77 
25 at s 50%F 3.49 3.22 

100 1.55 1.46 
75 1.68 1.58 
65 1.86 1.72 
50 

TBVOOS 
50 1.97 1.81 

PLUOOS 
40 2.17 2.03 
30 2.54 2.34 

30 at> 50%F 3.18 3.12 
25 at>50%F 3.59 3.36 
30 atS50%F 2.89 2.64 
25 atS50%F 3.33 3.06 

100 1.52 1.45 
75 1.67 1.58 
65 1.86 1.72 
50 

FHOOS 
50 2.00 1.85 

PLUOOS 
40 2.29 2.13 
30 2.68 2.48 

30at>50%F 2.77 2.79 
25 at>50%F 3.12 2.86 
30atS50%F 2.74 2.48 
25atS50%F 3.00 2.74 

100 1.57 1.48 
75 1.72 1-.61 
65 1.86 1.72 
50 

TBVOOS 50 2.01 1.86 
FHOOS 40 2.29 2.13 
PLUOOS 30 2.68 2.48 

30at> 50%F 3.29 3.26 
25 at>50%F 3.72 3.48 
30 atS50%F 3.02 2.77 
25 atS50%F 3.49 3.22 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.4 MCPRP Limits for All Fuel Types: Technical Specification Scram Time Basis 
. 

AlRIUM-10 A lRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condttion (% of rated) NEOC EOq_B Coast NEOC EOCLB Coast 

100 1.51 1.44 
75 1.64 1.56 
65 1.73 1.63 
50 1.95 1.80 
50 1.98 1.82 

Base case 40 2.21 2.06 
30 2.59 2.37 

30 at> 50%F 2.64 2.64 
25 at> 50%F 2.93 2.73 
30 atS50%F 2.59 2.37 
25 at s 50%F 2.82 2.61 

100 1.58 1.47 
75 1.70 1.60 
65 1.77 1.67 
50 1.97 1.81 
50 1.98 1.82 

TBVOOS 40 2.21 2.06 
30 2.59 2.37 

30 at> 50%F 3.18 3.12 
25 at> 50%F 3.59 3.36 
30 atS50%F 2.89 2.64 
25 atS50%F 3.33 3.06 

100 1.54 1.46 
75 1.68 1.59 
65 1.80 1.68 
50 
50 2.05 1.89 

FHOOS 40 2.33 2.16 
30 2.74 2.52 

30at>50%F 2.77 2.79 
25at> 50%F 3.12 2.86 
30atS50%F 2.74 2.52 
25 atS50%F 3.00 2.74 

100 1.51 1.44 
75 1.64 1.56 
65 1.88 1.73 
50 
50 1.98 1.82 

PLUOOS 40 2.21 2.06 
30 2.59 2.37 

30 at> 50%F 2.64 2.64 
25 at> 50%F 2.93 2.73 
30atS50%F 2.59 2.37 
25 atS50%F 2.82 2.61 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the 'BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.4 MCPRP Limits for All Fuel Types: Technical Specification Scram Time Basis (continued)* 

AlRIUM-10 A lRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.59 1.49 
75 1.73 1.64 
65 1.83 1.71 
50 

TBVOOS 
50 2.06 1.89 

FHOOS 
40 2.33 2.16 
30 2.74 2.52 

30at> 50%F 3.29 3.26 
25at> 50%1'; 3.72 3.48 
30atS50%F 3.02 2.77 
25 atS50%F 3.49 3.22 

100 1.58 1.47 
75 1.70 1.60 
65 1.88 1.73 
50 

TBVOOS 
50 1.98 1.82 

PLUOOS 
40 2.21 2.06 
30 2.59 2.37 

30 at> 50%F 3.18 3.12 
25 at> 50%F 3.59 3.36 
30 at s 50%F 2.89 2.64 
25 atS50%F 3.33 3.06 

100 1.54 1.46 
75 1.68 1.59 
65 1.88 1.73 
50 

FHOOS 
50 2.05 1.89 

PLUOOS 
40 2.33 2.16 
30 2.74 2.52 

30 at> 50%F 2.77 2.79 
25 at> 50%F 3.12 2.86 
30 at S 50%F 2.74 2.52 
25 at s 50%F 3.00 2.74 

100 1.59 1.49 
75 1.73 1.64 
65 1.88 1.73 
50 

TBVOOS 50 2.06 1.89 
FHOOS 40 2.33 2.16 
PLUOOS 30 2.74 2.52 

30at>50%F 3.29 3.26 
25at>50%F 3.72 3.48 
30atS50%F 3.02 2.77 

_25 at s 50%F 3.49 3.22 

• All limits, including 'Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.5 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.52 --- --- 1.45 --- ---
75 1.67 --- --- 1.58 --- ---
65 1.86 --- --- 1.72 --- ---
50 --- --- --- --- --- ---
50 2.22 --- --- 2.06 --- ---

TBVIS 40 2.57 --- --- 2.40 --- ---
30 3.04 --- --- 2.83 --- ---

30at> 50%F 3.11 --- --- 3.03 --- ---
25at>50%F 3.50 --- --- 3.15 --- ---
30ats 50%F 3.11 --- --- 2.83 --- ---
25atS50%F 3.48 --- --- 3.04 --- ---

100 1.57 --- --- 1.48 --- ---
75 1.72 --- --- 1.61 --- ---
65 1.86 --- --- 1.72 --- ---
50 --- --- --- --- --- ---
50 2.22 --- --- 2.06 --- ---

TBVOOS 40 2.57 --- --- 2.40 --- ---
30 3.04 --- --- 2.83 --- ---

30at> 50%F 3.50 --- --- 3.49 --- ---
25at> 50%F 4.02 --- --- 3.73 --- ---
30 atS50%F 3.31 --- --- 2.99 --- ---
25 atS50%F 3.85 --- --- 3.49 --- ---

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.6 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 2 for All Fuel Types: Nominal Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Fower to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.52 --- --- 1.45 --- ---
75 1.67 --- --- 1.58 --- ---
65 1.86 --- --- 1.72 --- ---
50 --- --- --- --- --- ---
50 2.23 --- --- 2.07 --- ---

TBVIS 40 2.58 --- --- 2.42 --- ---
30 3.06 --- --- 2.86 --- ---

30 at> 50%F 3.14 --- --- 3.04 --- ---
25 at> 50%F 3.52 --- --- 3.17 --- ---
30atS50%F 3.14 --- --- 2.86 --- ---
25atS50%F 3.50 --- --- 3.06 --- ---

100 1.57 --- --- 1.48 --- ---
75 1.72 --- --- 1.61 --- ---
65 1.86 --- --- 1.72 --- ---
50 --- --- --- --- --- ---
50 2.23 --- --- 2.07 --- ---

TBVOOS 40 2.58 --- --- 2.42 --- ---
30 3.06 --- --- 2.86 --- ---

30 at> 50%f 3.52 --- --- 3.51 --- ---
25 at> 50%F 4.03 --- --- 3.75 --- ---
30 atS50%F 3.36 --- --- 3.01 --- ---
25atS50%F 3.91 --- --- 3.50 --- ---

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.7 Startup Operation MCPRp Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Technical Specification Scram Time Basis* 

A1RIUM-10 A 1RIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.54 --- --- 1.46 --- ---
75 1.68 --- --- 1.59 --- ---
65 1.88 --- --- 1.73 --- ---
50 --- --- --- --- --- ---
50 2.27 --- --- 2.10 --- ---

TBVIS 40 2.62 --- --- 2.44 --- ---
30 3.11 --- --- 2.87 --- ---

30at> 50%F 3.11 --- --- 3.03 --- ---
25at> 50%F 3.50 --- --- 3.15 --- ---
30 atS50%F 3.11 --- --- 2.87 --- ---
25 at S50%F 3.48 --- --- 3.04 --- ---

100 1.59 --- --- 1.49 --- ---
75 1.73 --- --- 1.64 --- ---
65 1.88 --- --- 1.73 --- ---
50 --- --- --- --- --- ---
50 2.27 --- --- 2.10 --- ---

TBVOOS 40 2.62 --- --- 2.44 --- ---
30 3.11 --- --- 2.87 --- ---

30 at> 50%F 3.50 --- --- 3.49 --- ---
25 at> 50%F 4.02 --- --- 3.73 --- ---
30 atS50%F 3.31 --- --- 2.99 --- ---
25 atS50%F 3.85 --- --- 3.49 --- ---

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.8 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 2 for All Fuel Types: Technical Specification Scram Time Basis* 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.54 --- --- 1.46 --- ---
75 1.68 --- --- 1.59 --- ---
65 1.88 --- --- 1.73 --- ---
50 --- --- --- --- --- ---
50 2.28 --- --- 2.11 --- ---

TBVIS 40 2.64 --- --- 2.46 --- ---
30 3.13 --- --- 2.90 --- ---

30at> 50%F 3.14 --- --- 3.04 --- ---
25at> 50%F 3.52 --- --- 3.17 --- ---
30atS50%F 3.14 --- --- 2.90 --- ---
25ats 50%F 3.50 --- --- 3.06 --- ---

100 1.59 --- --- 1.49 --- ---
75 1.73 --- --- 1.64 --- ---
65 1.88 --- --- 1.73 --- ---
50 --- --- --- --- --- ---
50 2.28 --- --- 2.11 --- ---

TBVOOS 40 2.64 --- --- 2.46 --- ---
30 3.13 --- --- 2.90 --- ---

30at> 50%F 3.52 --- --- 3.51 --- ---
25 at> 50%F 4.03 --- --- 3.75 --- ---
30 ats 50%F 3.36 --- --- 3.01 --- ---
25 ats 50%F 3.91 --- --- 3.50 --- ---

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.9 MCPRP Limits for All Fuel Types: Single Loop Operation for All Scram Times· 

Power BOC to NEOC 
Operating (% of rated) A1RIUM-10 A TRIUM-1 OXM Condition 

100 2.07 2.04 
50 2.07 2.04 
40 2.35 2.18 

RCPOOS 30 2.76 2.54 
FHOOS 30 at> 50%F 2.79 2.81 

25 at> 50%F 3.14 2.88 
30 ats 50%F 2.76 2.54 
25 ats 50%F 3.02 2.76 

100 2.08 2.04 
50 2.08 2.04 

RCPOOS 40 2.35 2.18 
TBVOOS 30 2.76 2.54 
PLUOOS 30 at> 50%F 3.31 3.28 
FHOOS 25 at> 50%F 3.74 3.50 

30 ats 50%F 3.04 2.79 
25 ats 50%F 3.51 3.24 

100 2.29 2.12 
50 2.29 2.12 

RCPOOS 
40 2.64 2.46 

TBVOOS 
30 3.13 2.89 

FHOOS1 
30 at> 50%F 3.52 3.51 
25 at> 50%F 4.04 3.75 
30 ats 50%F 3.33 3.01 
25 ats 50%F 3.87 3.51 

100 2.30 2.13 
50 2.30 2.13 

RCPOOS 
40 2.66 2.48 

TBVOOS 
30 3.15 2.92 

FHOOS2 
30 at> 50%F 3.54 3.53 
25 at> 50%F 4.05 3.77 
30 ats 50%F 3.38 3.03 
25 ats 50%F 3.93 3.52 

• All limits, including 'Base Case,' support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. 

RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 
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5 Oscillation Power Range Monitor (OPRM) Setpoint 
(Technical Specification 3.3.1.1) 

Technical Specification Table 3.3.1.1-1, Function 2f, identifies the OPRM upscale function. 

Instrument setpoints are established, such that the reactor will be tripped before an oscillation 
can grow to the point where the SLMCPR is exceeded. An Option Ill stability analysis is 
performed for each reload core to determine allowable OLMCPR's as a function of OPRM 
setpoint. Analyses consider both steady state startup operation, and the case of a two 
recirculation pump trip from rated power. 

The resulting stability based OLMCPR's are reported in Reference 1. The OPRM setpoint 
(sometimes referred to as the Amplitude Trip, Sp) is selected, such that required margin to the SLMCPR 
is provided without stability being a limiting event. Analyses are based on cycle specific 
DIVOM analyses performed per Reference 22. The calculated OLMCPR's are shown in Table 
5.1. Review of results shown in COLR Table 4.2 indicates an OPRM setpoint of 1.14 may be 
used. The successive confirmation count (sometimes referred to as Np) is provided in Table 5.2, per 
Reference 30. 

Table 5.1 OPRM Setpoint Range· 

OPRM OLMCPR OLMCPR 

Setpoint (SS) (2PT) 

1.05 1.19 1.16 

1.06 1.20 1.17 

1.07 1.20 1.18 

1.08 1.21 1.19 

1.09 1.22 1.20 

1.10 1.24 1.22 

1.11 1.26 1.24 

1.12 1.28 1.26 

1.13 1.30 1.28 

1.14 1.33 1.30 

1.15 1.35 1.32 

• Extrapolation beyond a setpoint of 1.15 is not allowed 

Browns Ferry Um 3 Cycle 18 
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Table 5.2 OPRM Successive 
Confirmation Count Setpoint 

Count OPRM 

Setpoint 

6 .:: 1.04 

8 .:: 1.05 

10 .:: 1.07 

12 .:: 1.09 

14 .:: 1.11 

16 .:: 1.14 

18 .:: 1.18 

20 .:: 1.24 
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6 APRM Flow Biased Rod Block Trip Settings 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 

The APRM rod block trip setting is based upon References 26 & 27, and is defined by the 

following: 

where: 

SRB ~ (0.66(W-11W) + 61 %) 

SRB ~ (0.66(W-11W) + 59%) 

Allowable Value 

Nominal Trip Setpoint (NTSP) 

SRB = 

w = 

Rod Block setting in percent of rated thermal power (3458 MW1) 

Loop recirculation flow rate in percent of rated 

Difference between two-loop and single-loop effective recirculation flow 
at the same core flow (11W=O.O for two-loop operation) 

The APRM rod block trip setting is clamped at a maximum allowable value of 115% 

(corresponding to a NTSP of 113%). 
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7 Rod Block Monitor (RBM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1) 

The RBM trip setpoints and applicable power ranges, based on References 26 & 27, are shown 

in Table 7.1. Setpoints are based on an HTSP, unfiltered analytical limit of 114%. Unfiltered 

setpoints are consistent with a nominal RBM filter setting of 0.0 seconds; filtered setpoints are 
consistent with a nominal RBM filter setting less than 0.5 seconds. Cycle specific CRWE 

analyses of OLMCPR are documented in Reference 1, superseding values reported in 
References 26, 27, and 29. 

Table 7.1 Analytical RBM Trip Setpoints • 

Allowable Nominal Trip 
RBM Value Setpoint 

Trip Setpoint (AV) (NTSP) 
LPSP 27% 25% 

IPSP 62% 60% 

HPSP 82% 80% 

LTSP - unfiltered 121.7% 120.0% 
- filtered 120.7% 119.0% 

ITSP - unfiltered 116.7% 115.0% 
- filtered 115.7% 114.0% 

HTSP - unfiltered 111.7% 110.0% 
- filtered 110.9% 109.2% 

DTSP 90% 92% 

As a result of cycle specific CRWE analyses, RBM setpoints in Technical Specification Table 
3.3.2.1-1 are applicable as shown in Table 7.2. Cycle specific setpoint analysis results are 
shown in Table 7.3, per Reference 1. 

Table 7.2 RBM Setpoint Applicability 

Thermal Power Applicable Notes from 
(% Rated) MCPRt Table 3.3.2.1-1 Comment 

< 1.74 (a), (b), (f), (h) two loop operation 
> 27% and < 90% 

< 1.78 (a), (b), (f), (h) single loop operation 

:2::90% < 1.41 (g) two loop operation :i: 

• Values are considered maximums. Using lower values, due to RBM system hardware/software limitations, is conservative, and acceptable. 

t MCPR values shown correspond with, (support), SLMPCR values identified in Reference 1. 

i Greater than 90% rated power is not attainable in single loop operation. 

Browns Feny Unit 3 Cycle 18 
Core Operating Limits Report, (105% OL TP) 

Page 35 
TVA-COLR-BF3C18, Revision 1 (Fina~ 



~NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 

EDMS: L32 160315 800 

Date: March 13, 2016 

Table 7.3 Control Rod Withdrawal Error Results 

RBM CRWE 
HTSP Analytical Limit OLMCPR 

Unfiltered 

107 1.30 

111 1.33 

114 1.36 

117 1.38 

Results, compared against the base case OLMCPR results of Table 4.2, indicate SLMCPR 
remains protected for RBM inoperable conditions (i.e., 114% unblocked). 
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8 Shutdown Margin Limit 
(Technical Specification 3.1.1) 

EDMS: L32160315 800 

Date: March 13, 2016 

Assuming the strongest OPERABLE control blade is fully withdrawn, and all other OPERABLE 
control blades are fully inserted, the core shall be sub-critical and meet the following minimum 
shutdown margin: 

BroV>.115 Feny Um3Cyde 18 
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In anticipation of cycle startup, it is necessary to describe the expected limits of operation. 

1.1 Purpose 
The primary purpose of this document is to satisfy requirements identified by unit technical 

specification section 5.6.5. This document may be provided, upon final approval, to the NRG. 

1.2 Scope 
This document will discuss the following areas: 

~ Average Planar Linear Heat Generation Rate (APLHGR) Limit 
(Technical Specifications 3.2.1 and 3.7.5) 

Applicability: Mode 1, 2: 25% RTP (Technical Specifications definition of RTP) 

~ Linear Heat Generation Rate (LHGR) Limit 

(Technical Specification 3.2.3, 3.3.4.1, and 3. 7.5) 
Applicability: Mode 1, 2: 25% RTP (Technical Specifications definition of RTP) 

~ Minimum Critical Power Ratio Operating Limit (OLMCPR) 
(Technical Specifications 3.2.2, 3.3.4.1, 3.7.5 and Table 3.3.2.1-1) 

Applicability: Mode 1, 2: 25% RTP (Technical Specifications definition of RTP) 

~ Oscillation Power Range Monitor (OPRM) Setpoint 
(Technical Specification Table 3.3.1.1) 
Applicability: Mode 1, 2: (as specified in Technical Specifications Table 3.3.1.1-1) 

~ Average Power Range Monitor (APRM) Flow Biased Rod Block Trip Setting 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 
Applicability: Mode 1, ;;;: (as specified in Technical Requirements Manuals Table 3.3.4-1) 

~ Rod Block Monitor (RBM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1) 
Applicability: Mode 1, 2: % RTP as specified in Table 3.3.2.1-1 (TS definition of RTP) 

~ Shutdown Margin (SOM) Limit 
(Technical Specification 3.1.1) 
Applicability: All Modes 

1.3 Fuel Loading 
The core will contain previously exposed AREVA NP, Inc., ATRIUM-10 fuel, along with fresh 
ATRIUM-10XM. Nuclear fuel types used in the core loading are shown in Table 1.1. The 
planned outage will consist of a full core off-load for maintenance. The final core loading was 

evaluated for BOC cold shutdown margin performance as documented per Reference 5. 
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Table 1.1 Nuclear Fuel Types· 

Nuclear 
Original Number of Fuel Type Fuel Names 

Fuel Description Cycle Assemblies (NFT) (Rani:ie) 

ATRIUM-10 A10~3440B-11GV80-FCE 16 70 12 FCE002-FCE144 
~ 

ATRIUM-10 A10-3826B-13GV80-FCE 16 39 13 FCE145-FCE188 

ATRIUM-10 A10-4075B-13GV80-FCE 16 15 14 FCE190-FCE235 

ATRIUM-10 A10-4081 B-12GV80-FCE 16 48 15 FCE237-FCE284 

ATRI UM-10 A 10-3849B-13GV80-FCF 17 176 16 FCF301-FCF476 

ATRIUM-10 A10-3882B-10GV70-FCF 17 40 17 FCF477-FCF516 

ATRIUM-10 A10-4116B-12GV70-FCF 17 72 18 FCF517-FCF588 

ATRIUM-10XM XMLC-4105B-11GV70-FCG 18 72 19 FCG601-FCG672 

ATRIUM-10XM XMLC-4096B-12GV80-FCG 18 136 20 FCG673-FCG808 

ATRI UM-1 OXM XMLC-4055B-13GV70-FCG 18 96 21 FCG809-FCG904 

1.4 Acceptability 
Limits discussed in this document were generated based on NRC approved methodologies per 
References 6 through 25. 

• The table identifies the expected.fuel type breakdown in anticipation of final core loading. The final composition of the core depends upon 
uncertainties during the outage such as discovering a failed fuel bundle, or other bundle damage. Minor core loading changes, due to 
unforeseen events, will conform to the safety and monitoring requirements identified in this document. 
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2 APLHGR Limits 
(Technical Specifications 3.2.1 & 3.7.5) 

The APLHGR limit is determined by adjusting the rated power APLHGR limit for off-rated power, 

off-rated flow, and SLO conditions. The most limiting of these is then used as follows: 

APLHGR limit= MIN ( APLHGRp , APLHGRF, APLHGRsLo) 

where: 

APLHGRp off-rated power APLHGR limit 

APLHGRF off-rated flow APLHGR limit 
. APLHGRsLo SLO APLHGR limit 

2.1 Rated Power and Flow Limit: APLHGRRATED 

[APLHGRRATED * MAPFACp] 

[APLHGRRATED * MAPFACF] 
[APLHGRRArEo * SLO Multiplier] 

The rated conditions APLHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in 
Figure 2.1. The rated conditions APLHGR for ATRIUM-10XM are shown in Figure 2.2. 

2.2 Off-Rated Power Dependent Limit: APLHGRP 

Reference 1 does not specify a power dependent APLHGR. Therefore, MAPFACp is set to a 
value of 1.0. 

2.2.1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 

service until after the unit has reached a significant operating power level. No additional power 
dependent limitation is required. 

2.3 Off-Rated Flow Dependent Limit: APLHGRF 
Reference 1 does not specify a flow dependent APLHGR. Therefore, MAPFACF is set to a 
value of 1.0. 

2.4 Single Loop Operation Limit: APLHGRsLo 

The single loop operation multiplier for ATRIUM-10, and ATRIUM-1 OXM fuel is 0.85, per 
Reference 1 . 
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Figure 2.1 APLHGRRATED for ATRI UM-1 O Fuel 
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2.5 Equipment Out-Of-Service Corrections 

The limits shown in Figure 2.1 and Figure 2.2 are applicable for operation with all equipment In­
Service as well as the following Equipment Out-Of-Service (EOOS>' options; including 
combinations of the options. 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 
FHOOS (or FFWTR) 

RCPOOS 

• All equipment service conditions assume 1 SRVOOS. 
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The LHGR limit is determined by adjusting the rated power LHGR limit for off-rated power and 
off-rated flow conditions. The most limiting of these is then used as follows: 

where: 

LHGR limit = MIN ( LHGRp, LHGRF ) 

LHGRp 
LHGRF 

off-rated power LHGR limit 
off-rated flow LHGR limit 

3.1 Rated Power and Flow Limit: LHGRRATED 

[LHGRRATED * LHGRFACp] 
[LHGRRATED * LHGRFACF] 

The rated conditions LHGR for ATRIUM-10 fuel is identified in Reference 1 and shown in Figure 
3.1. The rated conditions LHGR for ATRIUM-10XM fuel is shown in Figure 3.2. The LHGR limit 
is consistent with References 2 and 3. 

3.2 Off-Rated Power Dependent Limit: LHGRP 

LHGR limits are adjusted for off-rated power conditions using the LHGRFACp multiplier 
provided in Reference 1. The multiplier is split into two sub cases: turbine bypass valves in and 
out-of-service. The base case multipliers are shown in Figure 3.3 and Figure 3.4. 

3. 2. 1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional limits are 
shown in Figure 3. 7 through Figure 3.10, based on temperature conditions identified in Table 
3.1. 

Table 3.1 Startup Feedwater Temperature Basis 

Power 

(%Rated) 

25 

30 

40 

50 

Brovvns Ferry Unit 3 Cyde 18 
Core Operating Limils Report, (105% OL TP) 

Temperature 

Range 1 Range 2 

(·F) (·F) 

160.0 155.0 

165.0 160.0 

175.0 170.0 

185.0 180.0 
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3.3 Off-Rated Flow Dependent Limit: LHGRF 

LHGR limits are adjusted for off-rated flow conditions using the LHGRFACF multiplier provided 
in Reference 1. Multipliers are shown in Figure 3.5 and Figure 3.6. 

3.4 Equipment Out-Of-Service Corrections 

The limits shown in Figure 3.1 and Figure 3.2 are applicable for operation with all equipment In­
Service as well as the following Equipment Out-Of-Service (EOOS) options; including 
combinations of the options.· 

In-Service 
RPTOOS 
TBVOOS 
PLUOOS 

FHOOS (or FFWTR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-Service 
Power Load Unbalance Out-Of-Service 

Feedwater Heaters Out-Of-Service or Final Feedwater 
Temperature. Reduction 
One Recirculation Pump Out-Of-Service 

Off-rated power corrections shown in Figure 3.3 and Figure 3.4 are dependent on operation of 
the Turbine Bypass Valve system. For this reason, separate limits are to be applied for TBVIS 
or TBVOOS operation. The limits have no dependency on RPTOOS, PLUOOS, 
FHOOS/FFWTR, or SLO. 

Off-rated flow corrections shown in Figure 3.5 and Figure 3.6 are bounding for all EOOS 
conditions. 

Off-rated power corrections shown in Figure 3. 7 through Figure 3.10 are also dependent on 
operation of the Turbine Bypass Valve system. In this case, limits support FHOOS operation 
during startup. These limits have no dependency on RPTOOS, PLUOOS, or SLO. 

• All equipment service conditions assume 1 SRVOOS. 

BroM1S Feny Unit 3 Cyde 18 
Core Operating Limits Report, (105% OL TP) 
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40 60 

Pellet Exposure (GWd/MTU) 

Pellet LHGR 
Ex osure Limit 
(GWd/MTU) (kW/ft) 

0.0 13.4 

18.9 13.4 

74.4 7.1 

Figure 3.1 LHGRRATED for ATRIUM-10 Fuel 

Bro1N11S Ferry Unit 3 Cyde 18 
Core Operating Limits Report, (105% OL TP) 

EDMS: L32160607 800 

Date: June 7, 2016 
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40 60 

Pellet Exposure (GWd/MTU) 

Pellet LHGR 
Exposure Limit 
(GWd/MTU) (kW/ft) 

0.0 14.1 

18.9 14.1 

74.4 7.4 

EDMS: L32 160607 800 

Date: June 7, 2016 

80 

Figure 3.2 LHGRRATED for ATRIUM-10XM Fuel 

BrCM'flS Ferry Unit 3 Cyde 18 
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1.10 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 
20 

,/~ 
Turbine Bypass Valve In-Service, TBVIS / ~ 

~~ 
~~ Turbine Bypass Valve Out-of-Service, TBVOOS 

~~ 
~ 
I TBVIS, s 50% Core Flow 

-~ TBVIS, > 50% Core Flow ·-n TBVOOS, s 50% Core Flow -----

~ TBVOOS, > 50% Core Flow 
/" 

30 40 50 60 70 90 

Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 0.90 
75.0 0.79 75.0 0.77 
30.0 0.57 30.0 0.56 

Core Flow > 50% Rated Core Flow > 50% Rated 

30.0 I 0.51 
25.0 . 0.47 

30.0 I 0.45 
25.0 . 0.41 

Core Flow S 50% Rated Core Flow S 50% Rated 

30.0 I 0.53 
25.0 . 0.48 

30.0 I 0.48 
25.0 . 0.42 

Figure 3.3 Base Operation LHGRFACp for ATRIUM-10 Fuel 

(Independent of other EQOS conditions) 

100 110 
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Turbine Bypass Valve In-Service, TBVIS __/ 

/ 
~ 

~ 

V 
/' Turbine Bypass Valve Out-of-Service, TBVOOS 

TBVIS, s 50% Core Flow 
TBVIS, > 50% Core Flow · 

t TBVOOS, ,s 50% Cor~ Flow 

TBVOOS, > 50% Core Flow 

-

30 40 50 60 70 80 90 

Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 1.00 
30.0 0.61 30.0 0.61 

Core Flow > 50% Rated Core Flow > 50% Rated 

30.0 I 0.47 
25.0 . 0.42 

30.0 I 0.42 
25.0 . 0.37 

Core Flow S 50% Rated Core Flow S 50% Rated 

30.0 I ~.48 
25.0 . 0.43 

30.0 I 0.48 
25.0 . 0.39 

Figure 3.4 Base Operation LHGRFACp for ATRIUM-10XM Fuel 

{Independent of other EOOS conditions) 
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. 
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Core Flow(% Rated) 
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Flow 

(% Rated) 
0.0 

30.0 

59.3 

107.0 

LHGRFACF 

0.86 

0.86 

1.00 

1.00 

85 

Figure 3.5 LHGRFACF for ATRIUM-10 Fuel 
(Values bound all EOOS conditions) 

EDMS: L32 160607 800 

Date: June 7, 2016 

·-

-·--

--

95 105 

(107.0% maximum core flow line is used to support 105% rated flow operation, /CF) 

BrOV>lllS Ferry Unit 3 Cyde 18 
Core Operating Limits Report, (105% OL TP) 
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Figure 3.6 LHGRFACF for ATRIUM-10XM Fuel 
(Values bound all EOOS conditions) 

95 105 

(107.0% maximum core flow line is used to support 105% rated flow operation, /CF) 
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Turbine Bypass Valve Out-of-Service, TBVOOS 

/ 
/ 

.JY A TBVIS, s 50% Core Flow 

TBVOOS, s 50% Core Flow 
~ TBVIS, > 50% Co,e Row 

-- TBVOOS, > 50% Core Flow 

20 30 40 50 60 70 80 90 

Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 0.90 
75.0 0.79 75.0 0.77 
30.0 0.47 30.0 0.47 

Core Flow > 50% Rated Core Flow > 50% Rated 
30.0 

I 
0.45 30.0 

I 
0.42 

25.0 0.41 25.0 0.36 
Core Flow :s; 50% Rated Core Flow :s; 50% Rated 

30.0 

I 
0.47 30.0 

I 
0.43 

25.0 0.42 25.0. 0.37 

Figure 3.7 Startup Operation LHGRFACP for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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TBVIS, > 50% Core Flow ~ lBVOOS, < 50% c,,., Fl= 1--

TBVOOS, > 50% Core Flow 

30 40 50 60 70 80 90 

Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 0.90 
75.0 0.79 75.0 ·,0.77 
30.0 0.47 30.0 0.47 

Core Flow > 50% Rated Core Flow > 50% Rated 

30.0 I 0.45 
25.0 . 0.41 

30.0 I 0.41 
25.0 . 0.36 

Core Flow S 50% Rated Core Flow S 50% Rated 

30.0 I 0.46 
25.0 . 0.42 

30.0 I 0.43 
25.0 . 0.37 

Figure 3.8 Startup Operation LHGRFACp for ATRIUM-10 Fuel: 
Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 

100 110 
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TBVOOS, s 50% Core Flow · 
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~ 
TBVIS, > 50% Core Flow 
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30 40 50 60 70 80 90 100 

Core Power(% Rated) 

Turbine Bypass In-Service Turbine Bypass Out-of-Service 
Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 1.00 
30.0 0.50 30.0 0.50 

Core Flow > 50% Rated Core Flow > 50% Rated 
30.0 

I 
0.40 30.0 

I 
0.36 

25.0 0.37 25.0 0.32 
Core Flow :5i 50% Rated Core Flow :5i 50% Rated 

30.0 

I 
0.42 30.0 

I 
0.42 

25.0 0.38 25.0 0.36 

Figure 3.9 Startup Operation LHGRFACp for ATRIUM-10XM Fuel: 
Table 3.1 Temperature Range 1 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 

110 
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Core Core 

Power LHGRFACp Power LHGRFACp 
(%Rated) (%Rated) 

100.0 1.00 100.0 1.00 
30.0 0.49 30.0 0.49 

Core Flow > 50% Rated Core Flow > 50% Rated 
30.0 

I 
0.38 30.0 

I 
0.36 

25.0 0.37 25.0 0.31 
Core Flow :S 50% Rated Core Flow :S 50% Rated 

30.0 

I 
0.41 30.0 

I 
0.41 

25.0 0.38 25.0 0.35 

Figure 3.10 Startup Operation LHGRFACp for ATRIUM-10XM 
Fuel: Table 3.1 Temperature Range 2 

(no Feedwater heating during startup) 
(Limits valid at and below 50% power) 
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OLMCPR is calculated to be the most limiting of the flow or power dependent values 

where: 

OLMCPR limit = MAX ( MCPRF , MCPRp ) 

core flow-dependent MCPR limit 
power-dependent MCPR limit 

4.1 Flow Dependent MCPR Limit: MCPRF 

MCPRF limits are dependent upon core flow (% of Rated), and the max core flow limit, (Rated or 
Increased Core Flow, ICF). MCPRF limits are shown in Figure 4.1, per Reference 1. Limits are 
valid for all EOOS combinations. No adjustment is required for SLO conditions. 

4.2 Power Dependent MCPR Limit: MCPRP 

MCPRp limits are dependent upon: 

• Core Power Level (% of Rated) 
• Technical Specification Scram Speed (TSSS), Nominal Scram Speed (NSS), or 

Optimum Scram Speed (OSS) 
• Cycle Operating Exposure (NEOC, EOC, and CD - as defined in this section) 
• Equipment Out-Of-Service Options 
• Two or Single recirculation Loop Operation (TLO vs. SLO) 

The MCPRp limits are provided in Table 4.2 through Table 4.9, where each table contains the 
limits for all fuel types and EOOS options (for a specified scram speed and exposure range). 
The CMSS determines MCPRP limits, from these tables, based on linear interpolation between 
the specified powers. 

4.2.1 Startup without Feedwater Heaters 
There is a range of operation during startup when the feedwater heaters are not placed into 
service until after the unit has reached a significant operating power level. Additional power 
dependent limits are shown in Table 4.5 through Table 4.8 based on temperature conditions 
identified in Table 3.1. 

Brovvns Ferry Unit 3 Cyde 18 
Core Operating Limi1s Report, (105% OL TP) 
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4.2.2 Scram Speed Dependent Limits (TSSS vs. NSS vs. OSS) 

EDMS: L32160607 800 

Date: June 7, 2016 

MCPRP limits are provided for three different sets of assumed scram speeds. The Technical 
Specification Scram Speed (TSSS) MCPRP limits are applicable at all times, as long as the 
scram time surveillance demonstrates the times in Technical Specification Table 3.1.4-1 are 
met. Both Nominal Scram Speeds (NSS) and/or Optimum Scram Speeds (OSS) may be useq, 
as long as the scram time surveillance demonstrates Table 4.1 times are applicable. ·t 

Table 4.1 Nominal Scram Time Basis 

Notch Nominal Optimum 
Position Scram Timing Scram Timing 

(index) (seconds) (seconds) 

46 0.420 0.380 

36 0.980 0.875 

26 1.600 1.465 

6 2.900 2.900 

In demonstrating compliance with the NSS and/or OSS scram time basis, surveillance 
requirements from Technical Specification 3.1.4 apply; accepting the definition of SLOW rods 
should conform to scram speeds shown in Table 4.1. If conformance is not demonstrated, 
TSSS based MCPRP limits are applied. 

On initial cycle startup, TSSS limits are used until the successful completion of scram timing 
confirms NSS and/or OSS based limits are applicable. 

4.2.3 Exposure Dependent Limits 

Exposures are tracked on a Core Average Exposure basis (CAVEX, not Cycle Exposure). 
Higher exposure MCPRP limits are always more limiting and may be used for any Core Average 
Exposure up to the ending exposure. Per Reference 1, MCPRP limits are provided for the 
following exposure ranges: 

BOC to NEOC 
BOC to EOCLB 
BOC to End of Coast 

NEOC corresponds to 
EOCLB corresponds to 
End of Coast 

NEOC refers to a Near EOC exposure point. 

• Reference 1 analysis results are based on information identified in Reference 4. 

28,825.7 MWd / MTU 
33,065.8 MWd / MTU 
34,368.7 MWd / MTU 

t Drop out times consistent with method used to perform actual timing measurements (i.e., including pickup/dropout effects). 

Browns Feuy Unit 3 Cyde 18 
Core Operating Limits Report, (105% OL TP) 
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The EOCLB exposure point is not the true End-Of-Cycle Exposure. Instead it corresponds to a 
licensing exposure window exceeding expected end-of-full-power-life. 

The End of Coast exposure point represents a licensing exposure point exceeding the expected 
end-of-cycle exposure including cycle extension options. 

4.2.4 Equipment Out-Of-Service (EOOS) Options 

EOOS options· covered by MCPRP limits are given by the following: 

In-Service 
RPTOOS 
TBVOOS 
RPTOOS+ TBVOOS 
PLUOOS 
PLUOOS+RPTOOS 
PLUOOS+ TBVOOS 
PLUOOS+TBVOOS+RPTOOS 
FHOOS (or FFWTR) 

RCPOOS 

All equipment In-Service 
EOG-Recirculation Pump Trip Out-Of-Service 
Turbine Bypass Valve(s) Out-Of-ServicJ 
Combined RPTOOS and TBVOOS 
Power Load Unbalance Out-Of-Service 
Combined PLUOOS and RPTOOS 
Combined PLUOOS and TBVOOS 
Combined PLUOOS, RPTOOS, and TBVOOS 
Feedwater Heaters Out-Of-Service (or Final 
Feedwater Temperature Reduction) 
One Recirculation Pump Out-Of-Service 

For exposure ranges up to NEOC additional combinations of MCPRP limits are also provided 
including FHOOS. 

4.2.5 Single-Loop-Operation (SLO) Limits 

When operating in RCPOOS conditions, MCPRp limits are constructed differently from the 
normal operating RCP conditions. The limiting event for RCPOOS is a pump seizure scenario, 
which sets the upper bound for allowed core power and flowt. This event is not impacted by 
scram time assumptions. Specific MCPRP limits are shown in Table 4.9. 

4.2.6 Below Pbypass Limits 

Below Pbypass (30% rated power), MCPRp limits depend upon core flow. One set of MCPRP 
limits applies for core flow above 50% of rated; a second set applies if the core flow is less than 
or equal to 50% rated. 

• All equipment service conditions assume 1 SRVOOS. 
t RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 

BrOIN!lS Feny Unit 3 Cycle 18 
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Figure 4.1 MCPRF for All Fuel Types 
(Values bound all EOOS conditions) 

90 
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( 107. 0% maximum core flow line is used to supporl 105% rated flow operation, /CF) 
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Table 4.2 MCPRP Limits for All Fuel Types: Optimum Scram Time Basis· 

ATRIUM-10 ATRIUM-10XM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.47 1.49 1.51 1.41 1.43 1.45 

75 1.61 1.61 1.65 1.54 1.54 1.58 
65 1.68 1.68 1.73 1.60 1.60 1.64 
50 1.83 1.83 1.92 1.73 1.73 1.80 
50 1.96 1.96 1.97 1.81 1.81 1.82 

Base Case 40 2.08 2.08 2.19 1.97 1.97 2.07 
30 2.45 2.45 2.58 2.29 2.29 2.42 

30 at >50%F 2.49 2.49 2.60 2.48 2.48 2.65 
25 at >50%F 2.74 2.74 2.86 2.57 2.57 2.69 
30 ats 50%F 2.45 2.45 2.58 2.29 2.29 2.42 
25 ats 50%F 2.66 2.66 2.76 2.46 2.46 2.58 

100 1.50 1.51 --- 1.43 1.45 ---
75 1.65 1.65 --- 1.58 1.58 ---
65 1.73 1.73 --- 1.64 1.64 ---
50 1.92 1.92 --- 1.80 1.80 ---
50 1.97 1.97 --- 1.82 1.82 ---

FHOOS 40 2.19 2.19 --- 2.07 2.07 ---
30 2.58 2.58 --- 2.42 2.42 ---

30 at> 50%F 2.60 2.60 --- 2.65 2.65 ---
25 at> 50%F 2.86 2.86 --- 2.69 2.69 ---
30 at s 50%F 2.58 2.58 --- 2.42 2.42 ---
25 at s 50%F 2.76 2.76 --- 2.58 2.58 ---

• All limits, including "Base Case,' support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR/FHOOS is supported for the BOC to End of Coast limits. 
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Table 4.3 MCPRP Limits for All Fuel Types: Nominal Scram Time Basis· 

A1RIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.50 1.51 1.53 1.43 1.44 1.46 
75 1.63 1.63 1.66 1.55 1.55 1.60 
65 1.69 1.69 1.74 1.61 1.61 1.65 
50 1.88 1.88 1.97 1.76 1.76 ---
50 1.97 1.97 1.98 1.81 1.81 1.83 

Base Case 40 2.13 2.13 2.24 2.00 2.00 2.10 
30 2.50 2.50 2.64 2.31 2.31 2.45 

30 at> 50%F 2.50 2.50 2.64 2.48 2.48 2.65 
25 at>50%F 2.74 2.74 2.86 2.57 2.57 2.69 
30 ats 50%F 2.50 2.50 2.64 2.31 2.31 2.45 
25 ats 50%F 2.66 2.66 2.76 2.46 2.46 2.58 

100 1.56 1.57 1.58 1.46 1.47 1.49 
75 1.69 1.69 1.72 1.59 1.59 1.63 
65 1.75 1.75 1.80 1.65 1.65 1.69 
50 1.90 1.90 --- 1.78 1.78 ---
50 1.97 1.97 1.98 1.81 1.81 1.84 

TBVOOS 40 2.13 2.13 2.24 2.00 2.00 2.10 
30 2.50 2.50 2.64 2.31 2.31 2.45 

30 at> 50%F 3.06 3.06 3.17 3.02 3.02 3.13 
25 at> 50%F 3.44 3.44 3.53 3.23 3.23 3.32 
30 ats 50%F 2.86 2.86 2.98 2.61 2.61 2.73 
25 ats 50%F 3.26 3.26 3.41 3.00 3.00 3.15 

100 1.52 1.53 --- 1.45 1.46 ---
75 1.66 1.66 --- 1.60 1.60 ---
65 1.74 1.74 --- 1.65 1.65 ---
50 1.97 1.97 --- --- --- ---
50 1.98 1.98 --- 1.83 1.83 ---

FHOOS 40 2.24 2.24 --- 2.10 2.10 ---
30 2.64 2.64 --- 2.45 2.45 ---

30 at> 50%F 2.64 2.64 --- 2.65 2.65 ---
25 at> 50%F 2.86 2.86 --- 2.69 2.69 ---
30 ats 50%F 2.64 2.64 --- 2.45 2.45 ---
25 at,;; 50%F 2.76 2.76 --- 2.58 2.58 ---

100 1.50 1.51 1.53 1.43 1.44 1.46 
75 1.63 1.63 1.66 1.55 1.55 1.60 
65 1.86 1.86 1.86 1.72 1.74 1.74 
50 --- --- --- --- --- ---
50 1.97 1.97 1.98 1.81 1.81 1.83 

F1.UOOS 40 2.13 2.13 2.24 2.00 2.00 2.10 
30 2.50 2.50 2.64 2.31 2.31 2.45 

30 at> 50%F 2.50 2.50 2.64 2.48 2.48 2.65 
25 at> 50%F 2.74 2.74 2.86 2.57 2.57 2.69 
30 at,;; 50%F 2.50 2.50 2.64 2.31 2.31 2.45 
25 ats 50%F 2.66 2.66 2.76 2.46 2.46 2,58 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

'· 
FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.3 MCPRp Limits for All Fuel Types: Nominal Scram Time Basis (continued)* 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.57 1.58 --- 1.48 1.49 ---
75 1.72 1.72 --- 1.63 1.63 ---
65 1.80 1.80 --- 1.69 1.69 ---
50 --- --- --- --- --- ---

TBVOOS 
50 1.98 1.98 --- 1.84 1.84 ---

FHOOS 
40 2.24 2.24 --- 2.10 2.10 ---
30 2.64 2.64 --- 2.45 2.45 ---

30 at> 50%F 3.17 3.17 \--- 3.13 3.13 ---
25 at> 50%F 3.53 3.53 --- 3.32 3.32 ---
30 at s 50%F 2.98 2.98 --- 2.73 2.73 ---
25 at s 50%F 3.41 3.41 --- 3.15 3.15 ---

100 1.56 1.57 1.58 1.46 1.47 1.49 
75 1.69 1.69 1.72 1.59 1.59 1.63 
65 1.86 1.86 1.86 1.72 1.74 1.74 
50 --- --- --- --- --- ---

TBVOOS 50 1.97 1.97 1.98 1.81 1.81 1.84 

A...UOOS 40 2.13 2.13 2.24 2.00 2.00 2.10 
30 2.50 2.50 2.64 2.31 2.31 2.45 

30 at> 50%F 3.06 3.06 3.17 3.02 3.02 3.13 
25 at> 50%F 3.44 3.44 3.53 3.23 3.23 3.32 
30 ats 50%F 2.86 2.86 2.98 2.61 2.61 2.73 
25 ats 50%F 3.26 3.26 3.41 3.00 3.00 3.15 

100 1.52 1.53 --- 1.45 1.46 ---
75 1.66 1.66 --- 1.60 1.60 ---
65 1.86 1.86 --- 1.72 1.74 ---
50 --- --- --- --- --- ---

FHOOS 
50 1.98 1.98 --- 1.83 1.83 ---

A...UOOS 
40 2.24 2.24 --- 2.10 2.10 ---
30 2.64 2.64 --- 2.45 2.45 ---

30 at> 50%F 2.64 2.64 --- 2.65 2.65 ---
25 at> 50%F 2.86 2.86 --- 2.69 2.69 ---
30 at s 50%F 2.64 2.64 --- 2.45 2.45 ---
25 at s 50%F 2.76 2.76 --- 2.58 2.58 ---

100 1.57 1.58 --- 1.48 1.49 ---
75 1.72 1.72 --- 1.63 1.63 ---
65 1.86 1.86 --- 1.72 1.74 ---
50 --- --- --- --- --- ---

TBVOOS 50 1.98 1.98 --- 1.84 1.84 ---
FHOOS 40 2.24 2.24 --- 2.10 2.10 ---
A...UOOS 30 2.64 2.64 --- 2.45 2.45 ---

30 at> 50%F 3.17 3.17 --- 3.13 3.13 ---
25 at> 50%F 3.53 3.53 --- 3.32 3.32 ---
30 at s 50%F 2.98 2.98 --- 2.73 2.73 ---
25 ats 50%F 3.41 3.41 --- 3.15 3.15 ---

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST' exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.4 MCPRP Limits for All Fuel Types: Technical·Specification Scram Time Basis* 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.52 1.52 1.54 1.44 1.45 1.47 
75 1.64 1.64 1.68 1.56 1.56 1.60 
65 1.71 1.71 1.78 1.62 1.62 1.67 
50 1.92 1.92 --- 1.79 1.79 ---
50 1.98 1.98 2.01 1.82 1.82 1.86 

Base case 40 2.17 2.17 2.29 2.03 .2.03 2.13 
30 2.55 2.55 2.69 2.34 2.34 2.48 

30 at> 50%F 2.55 2.55 2.69 2.48 2.48 2.65 
25 at> 50%F 2.74 2.74 2.86 2.57 2.57 2.69 
30at:s 50%F 2.55 2.55 2.69 2.34 2.34 2.48 
25 at:s 50%F 2.66 2.66 2.76 2.46 2.46 2.58 

100 1.58 1.58 1.60 1.48 1.49 1.50 
75 1.70 1.70 1.73 1.60 1.60 1.63 
65 1.76 1.76 1.81 1.66 1.66 1.70 
50 1.94 1.94 --- 1.80 1.80 ---
50 1.98 1.98 2.03 1.82 1.82 1.87 

TBVOOS 40 2.17 2.17 2.29 2.03 2.03 2.13 
30 2.55 2.55 2.69 2.34 2.34 2.48 

30 at> 50%F 3.06 3.06 3.17 3.02 3.02 3.13 
25 at> 50%F 3.44 3.44 3.53 3.23 3.23 3.32 
30at:s 50%F 2.86 2.86 2.98 2.61 2.61 2.73 
25at:s 50%F 3.26 3.26 3.41 3.00 3.00 3.15 

100 1.54 1.54 --- 1.47 1.47 ---
75 1.68 1.68 --- 1.60 1.60 ---
65 1.78 1.78 --- 1.67 1.67 ---
50 --- --- --- --- --- ---
50 2.01 2.01 --- 1.86 1.86 ---

FHOOS 40 2.29 2.29 --- 2.13 2.13 ---
30 2.69 2.69 --- 2.48 2.48 ---

30at > 50%F 2.69 2.69 --- 2.65 2.65 ---
25 at> 50%F 2.86 2.86 --- 2.69 2.69 ---
30 at ,s; 50%F 2.69 2.69 --- 2.48 2.48 ---
25 at ,s; 50%F 2.76 2.76 --- 2.58 2.58 ---

100 1.52 1.52 1.54. 1.44 1.45 1.47 
75 1.64 1.64 1.68 1.56 1.56 1.60 
65 1.88 1.88 1.88 1.73 1.76 1.76 
50 --- --- --- --- --- ---
50 1.98 1.98 2.01 1.82 1.82 1.86 

A...UOOS 40 2.17 2.17 2.29 2.03 2.03 2.13 
30 2.55 2.55 2.69 2.34 2.34 2.48 

30 at> 50%F 2.55 2.55 2.69 2.48 2.48 2.65 
25 at> 50%F 2.74 2.74 2.86 2.57 2.57 2.69 
30 at ,s; 50%F 2.55 2.55 2.69 2.34 2.34 2.48 
25 at:s 50%F 2.66 2.66 · 2.76 2.46 2.46 2.58 

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.4 MCPRp Limits for All Fuel Types: Technical Specification Scram Time Basis (continued)* 

AlRIUM-10 A lRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to 81d of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.60 1.60 --- 1.50 1.50 ---
75 1.73 1.73 --- 1.63 1.63 ---
65 1.81 1.81 --- 1.70 1.70 ---
50 --- --- --- --- --- ---

TBVOOS 
50 2.03 2.03 --- 1.87 1.87 ---

FHOOS 
40 2.29 2.29 --- 2.13 2.13 ---
30 2.69 2.69 --- 2.48 2.48 ---

30 at> 50%F 3.17 3.17 --- 3.13 3.13 ---
25 at> 50%F 3.53 3.53 --- 3.32 3.32 ---
30 ats 50%F 2.98 2.98 --- 2.73 2.73 ---
25 ats 50%F 3.41 3.41 --- 3.15 3.15 ---

100 1.58 1.58 1.60 , 1.48 1.49 1.50 
75 1.70 1.70 1.73 1.60 1.60 1.63 
65 1.88 1.88 1.88 1.73 1.76 1.76 
50 --- --- --- --- --- ---

TBVOOS 
50 1.98 1.98 2.03 1.82 1.82 1.87 

A...UOOS 
40 2.17 2.17 2.29 2.03 2.03 2.13 
30 2.55 2.55 2.69 2.34 2.34 2.48 

30 at> 50%F 3.06 3.06 3.17 3.02 3.02 3.13 
25 at> 50%F 3.44 3.44 3.53 3.23 3.23 3.32 
30 ats 50%F 2.86 2.86 2.98 2.61 2.61 2.73 
25 ats 50%F 3.26 3.26 3.41 3.00 3.00 3.15 

100 1.54 1.54 --- 1.47 1.47 ---
75 1.68 1.68 --- 1.60 1.60 ---
65 1.88 1.88 --- 1.73 1.76 ---
50 --- --- --- --- --- ---

FHOOS 
50 2.01 2.01 --- 1.86 1.86 ---

A...UOOS 
40 2.29 2.29 --- 2.13 2.13 ---
30 2.69 2.69 --- 2.48 2.48 ---

30 at> 50%F 2.69 2.69 --- 2.65 2.65 ---
25 at>50%F 2.86 2.86 --- 2.69 2.69 ---
30 ats 50%F 2.69 2.69 --- 2.48 2.48 ---
25 ats 50%F 2.76 2.76 --- 2.58 2.58 ---

100 1.60 1.60 --- 1.50 1.50 ---
75 1.73 1.73 --- 1.63 1.63 ---
65 1.88 1.88 --- 1.73 1.76 ---
50 --- --- --- --- --- ---

TBVOOS 50 2.03 2.03 --- 1.87 1.87 ---
FHOOS 40 2.29 2.29 --- 2.13" 2.13 ---
A...UOOS 30 2.69 2.69 --- 2.48 2.48 ---

30 at> 50%F 3.17 3.17 --- 3.13 3.13 ---
25 at> 50%F 3.53 3.53 --- 3.32 3.32 ---
30 at s 50%F 2.98 2.98 --- 2.73 2.73 ---
25 ats 50%F 3.41 3.41 --- 3.15 3.15 ---

• All limits, including "Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. Consequently, FHOOS limits are not provided for BOC to End of COAST 
due to redundancy. Thermal limits for the "BOC to End of COAST" exposure applicability window are developed to conservatively bound 
FHOOS limits for earlier exposure applicability windows. 
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Table 4.5 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Nominal Scram Time Basis* 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.52 1.53 1.53 1.45 1.46 1.46 
75 1.66 1.66 1.66 1.60 1.60 1.60 
65 1.86 1.86 1.86 1.72 1.74 1.74 
50 --- --- --- --- --- ---
50 2.18 2.18 2.18 2.03 2.03 2.03 

lBVIS 40 2.51 2.51 2.51 2.36 2.36 2.36 
30 2.97 2.97 2.97 2.78 2.78 2.78 

30 at> 50%F 2.97 2.97 2.97 2.87 2.87 2.87 
25 at> 50%F 3.24 3.24 3.24 2.95 2.95 2.95 
30 at s 50%F 2.97 2.97 2.97 2.78 2.78 2.78 
25 at s 50%F 3.12 3.12 3.12 2.86 2.86 2.86 

100 1.57 1.58 1.58 1.48 1.49 1.49 
75 1.72 1.72 1.72 1.63 1.63 1.63 
65 1.86 1.86 1.86 1.72 1.74 1.74 

50 --- --- --- --- --- ---
50 2.18 2.18 2.18 2.03 2.03 2.03 

lBVOOS 40 2.51 2.51 2.51 2.36 2.36 2.36 
30 2.97 2.97 2.97 2.78 2.78 2.78 

30 at> 50%F 3.34 3.34 3.34 3.33 3.33 3.33 
25 at> 50%F 3.80 3.80 3.80 3.55 3.55 3.55 
30 at s 50%F 3.18 3.18 3.18 2.94 2.94 2.94 
25 at s 50%F 3.64 3.64 3.64 3.39 3.39 3.39 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 

Brovvns Feny Unit 3 Cycle 18 
Core Operating Limits Report, (105% OL TP) 

Page 28 
1VA-COLR-BF3C18, Revision 2 (Final) 



umNPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37402 

EDMS: L32160607 800 

Date: June 7, 2016 

Table 4.6 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 2 for All Fuel Types: Nominal Scram Time Basis* 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.52 1.53 1.53 1.45 1.46 1.46 
75 1.66 1.66 1.66 1.60 1.60 1.60 
65 1.86 1.86 1.86 1.72 1.74 1.74 
50 --- --- --- --- --- ---
50 2.19 2.19 2.19 2.04 2.04 2.04 

TBVIS 40 2.52 2.52 2.52 2.37 2.37 2.37 
30 2.99 2.99 2.99 2.80 2.80 2.80 

30 at> 50%F 2.99 2.99 2.99 2.88 2.88 2.88 
25 at> 50%F 3.27 3.27 3.27 2.97 2.97 2.97 
30 at :S 50%F 2.99 2.99 2.99 2.80 2.80 2.80 
25 at :S 50%F 3.15 3.15 3.15 2.87 2.87 2.87 

100 1.57 1.58 1.58 1.48 1.49 1.49 
75 1.72 1.72 1.72 1.63 1.63 1.63 
65 1.86 1.86 1.86 1.72 1.74 1.74 
50 --- --- --- --- --- ---
50 2.19 2.19 2.19 2.04 2.04 2.04 

TBVOOS 40 2.52 2.52 2.52 2.37 2.37 2.37 
30 2.99 2.99 2.99 2.80 2.80 2.80 

30 at >50%F 3.35 3.35 3.35 3.34 3.34 3.34 
25 at >50%F 3.81 3.81 3.81 3.57 3.57 3.57 
30 at :S 50%F 3.19 3.19 3.19 2.95 2.95 2.95 
25 at s 50%F 3.65 3.65 3.65 3.41 3.41 3.41 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.7 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 1 for All Fuel Types: Technical Specification Scram Time Basis· 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.54 1.54 1.54 1.47 1.47 1.47 
75 1.68 1.68 1.68 1.60 1.60 1.60 
65 1.88 1.88 1.88 1.73 1.76 1.76 
50 --- --- --- --- --- ---
50 2.23 2.23 2.23 2.06 2.06 2.06 

TBVIS 40 2.56 2.56 2.56 2.39 2.39 2.39 
30 3.04 3.04 3.04 2.81 2.81 2.81 

30 at >50%F 3.04 3.04 3.04 2.87 2.87 2.87 
25 at >50%F 3.24 3.24 3.24 2.95 2.95 2.95 
30 at :S 50%F 3.04 3.04 3.04 2.81 2.81 2.81 
25 at s 50%F 3.12 3.12 3.12 2.86 2.86 2.86 

100 1.60 1.60 1.60 1.50 1.50 1.50 
75 1.73 1.73 1.73 1.63 1.63 1.63 
65 1.88 1.88 1.88 1.73 1.76 1.76 
50 --- --- --- --- --- ---
50 2.23 2.23 2.23 2.06 2.06 2.06 

TBVOOS 40 2.56 2.56 2.56 2.39 2.39 2.39 
30 3.04 3.04 3.04 2.81 2.81 2.81 

30 at> 50%F 3.34 3.34 3.34 3.33 3.33 3.33 
25 at >50%F 3.80 3.80 3.80 3.55 3.55 3.55 
30 at :S 50%F 3.18 3.18 3.18 2.94 2.94 2.94 
25 at s 50%F 3.64 3.64 3.64 3.39 3.39 3.39 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels}, and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.8 Startup Operation MCPRP Limits for Table 3.1 Temperature 
Range 2 for All Fuel Types: Technical Specification Scram Time Basis* 

ATRIUM-10 A TRIUM-1 OXM 

BOC BOC BOC BOC BOC BOC 

Operating 
Power to to to End of to to to End of 

Condition (% of rated) NEOC EOCLB Coast NEOC EOCLB Coast 

100 1.54 1.54 1.54 1.47 1.47 1.47 
75 1.68 1.68 1.68 1.60 1.60 1.60 
65 1.88 1.88 1.88 1.73 1.76 1.76 
50 --- --- --- --- --- ---
50 2.24 2.24 2.24 2.07 2.07 2.07 

TBVIS 40 2.57 2.57 2.57 2.40 2.40 2.40 
30 3.06 3.06 3.06 2.83 2.83 2.83 

30 at> 50%F 3.06 3.06 3.06 2.88 2.88 2.88 
25 at> 50%F 3.27 3.27 3.27 2.97 2.97 2.97 
30 ats 50%F 3.06 3.06 3.06 2.83 2.83 2.83 
25 ats 50%F 3.15 3.15 3.15 2.87 2.87 2.87 

100 1.60 1.60 1.60 1.50 1.50 1.50 
75 1.73 1.73 1.73 1.63 1.63 1.63 
65 1.88 1.88 1.88 1.73 1.76 1.76 
50 --- --- --- --- --- ---
50 2.24 2.24 2.24 2.07 2.07 2.07 

TBVOOS 40 2.57 2.57 2.57 2.40 2.40 2.40 
30 3.06 3.06 3.06 2.83 2.83 2.83 

30 at> 50%F 3.35 3.35 3.35 3.34 3.34 3.34 
25 at >50%F 3.81 3.81 3.81 3.57 3.57 3.57 
30 ats 50%F 3.19 3.19 3.19 2.95 2.95 2.95 
25 ats 50%F 3.65 3.65 3.65 3.41 3.41 3.41 

• Limits support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS (or the equivalent number of 
TIP channels), and up to 50% of the LPRMs out-of-service. 

Limits are applicable for all other EOOS scenarios, apart from TBV. 

Limits are only valid up to 50% rated core power. 
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Table 4.9 MCPRP Limits for All Fuel Types: Single Loop Operation for All Scram Times· 

Power BOC to End of COAST 
Operating (% of rated) ATRIUM-10 A TRIUM-1 OXM Condition 

100 2.03 2.04 
50 2.03 2.04 
40 2.31 2.15 

RCFOOS 30 2.71 2.50 
FHOOS 30 at>50%F 2.71 2.67 

25 at> 50%F 2.88 2.71 
30 at·S 50%F 2.71 2.50 
25 ats 50%F 2.78 2.60 

100 2.05 2.04 
50 2.05 2.04 

RCFOOS 40 2.31 2.15 
TBVOOS 30 2.71 2.50 
R.UOOS 30 at>50%F 3.19 3.15 
FHOOS 25 at>50%F 3.55 3.34 

30 ats 50%F 3.00 2.75 
25 ats 50%F 3.43 3.17 

100 2.25 2.08 
50 2.25 2.08 

RCFOOS 
40 2.58 2.41 

TBVOOS 
30 3.06 2.83 

FHOOS1 
30 at>50%F 3.36 3.35 
25 at>50%F 3.82 3.57 
30 ats 50%F 3.20 2.96 
25 ats 50%F 3.66 3.41 

100 2.26 2.09 
50 2.26 2.09 

RCFOOS 
40 2.59 2.42 

TBVOOS 30 3.08 2.85 

FHOOS2 
30 at>50%F 3.37 3.36 
25 at>50%F 3.83 3.59 
30 ats 50%F 3.21 2.97 
25 ats 50%F 3.67 3.43 

• All limits, including 'Base Case," support RPTOOS operation; operation is supported for any combination of 1 MSRVOOS, up to 2 TIPOOS 
(or the equivalent number of TIP channels), and up to 50% of the LPRMs out-of-service. 

FFWTR and FHOOS assume the same value of temperature drop. 

RCPOOS limits are only valid up to 50% rated core power, 50% rated core flow, and an active recirculation drive flow of 17.73 Mlbm/hr. 
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5 Oscillation Power Range Monitor (OPRM) Setpoint 
(Technical Specification 3.3.1.1) 

Technical Specification Table 3.3.1.1-1, Function 2f, identifies the OPRM upscale function. 

Instrument setpoints are established, such that the reactor will be tripped before an oscillation 
can grow to the point where the SLMCPR is exceeded. An Option Ill stability analysis is 
performed for each reload core to determine allowable OLMCPR's as a function of OPRM 
setpoint. Analyses consider both steady state startup operation, and the case of a two 
recirculation pump trip from rated power. 

The resulting stability based OLMCPR's are reported in Reference 1. The OPRM setpoint 
(sometimes referred to as the Amplitude Trip, Sp) is selected, such that required margin to the SLMCPR 
is provided without stability being a limiting event. Analyses are based on cycle specific 
DIVOM analyses performed per Reference 22. The calculated OLMCPR's are shown in Table 
5.1. Review of results shown in COLR Table 4.2 indicates an OPRM setpoint of 1.14 may be 
used. The successive confirmation count (sometimes referred to as Np) is provided in Table 5.2, per 
Reference 30. 

Table 5.1 OPRM Setpoint Range· 

OPRM OLMCPR OLMCPR 
Setpoint (SS) . (2PT) 

1.05 1.19 1.16 

1.06 1.20 1.17 

1.07 1.20 1.18 

1.08 1.21 . 1.19 

1.09 1.22 1.20 

1.10 1.24 1.22 

1.11 1.26 1.24 

1.12 1.28 1.26 

1.13 1.30 1.28 

1.14 1.33 1.30 

1.15 1.35 1.32 

• Extrapolation beyond a setpoint of 1.15 is not allowed 

BroMlS Feny Unit 3 Cyde 18 
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Table 5.2 OPRM Successive 
Confirmation Count Setpoint 

Count OPRM 
Setpoint 

6 ~ 1.04 

8 ~ 1.05 

10 ~ 1.07 

12 ~ 1.09 

14 ~ 1.11 

16 ~ 1.14 

18 ~ 1.18 

20 ~ 1.24 
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6 APRM Flow Biased Rod Block Trip Settings 
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1) 

The APRM rod block trip setting is based upon References 26 & 27, and is defined by the 

following: 

where: 

SRB ::;; (0.66(W-t,.,.W) + 61%) 

SRB ::;; (0.66(W-t,.,.W) + 59%) 

Allowable Value 

Nominal Trip Setpoint (NTSP) 

SRB = 

w = 

t,.,.W = 

Rod Block setting in percent of rated thermal power (3458 MW1) 

Loop recirculation flow rate in percent of rated 

Difference between two-loop and single-loop effective recirculation flow 
at the same core flow (t,.,.W=O.O for two-loop operation) 

The APRM rod block trip setting is clamped at a maximum allowable value of 115% 

(corresponding to a NTSP of 113%). 
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7 Rod Block Monitor (RBM) Trip Setpoints and Operability 
(Technical Specification Table 3.3.2.1-1) 

The RBM trip setpoints and applicable power ranges, based on References 26 & 27, are shown 
in Table 7.1. Setpoints are based on an HTSP, unfiltered analytical limit of 114%. Unfiltered 

setpoints are consistent with a nominal RBM filter setting of 0.0 seconds; filtered setpoints are 
consistent with a nominal RBM filter setting less than 0.5 seconds. Cycle specific CRWE 
analyses of OLMCPR are documented in Reference 1, superseding values reported in 
References 26, 27, and 29. 

Table 7.1 Analytical RBM Trip Setpoints * 

Allowable Nominal Trip 
RBM Value Setpoint 

Trip Setpoint (AV) (NTSP) 
LPSP 27% 25% 
IPSP 62% 60% 
HPSP 82% 80% 

LTSP - unfiltered 121.7% 120.0% 
- filtered 120.7% 119.0% 

ITSP - unfiltered 116.7% 115.0% 
- filtered 115.7% 114.0% 

HTSP - unfiltered 111.7% 110.0% 
- filtered 110.9% , 109.2% 

DTSP 90% 92% 

As a result of cycle specific CRWE analyses, RBM setpoints in Technical Specification Table 
3.3.2.1-1 are applicable as shown in Table 7.2. Cycle specific setpoint analysis results are 
shown in Table 7.3, per Reference 1. 

Thermal Power 
(% Rated) 

> 27% and < 90% 

.::90% 

Table 7.2 RBM Setpoint Applicability 

Applicable Notes from 
MCPRt Table 3.3.2.1-1 

< 1.74 (a), (b ), (f), (h) 

< 1.78 (a), (b), (f), (h) 

< 1.41 (g) 

Comment 

two loop operation 

single loop operation 

two loop operation :1: 

• Values are considered maximums. Using lower values, due to RBM system hardware/software limitations, is conservative, and acceptable. 

t MCPR values shown correspond with, (support), SLMPCR values identified in Reference 1. 
* Greater than 90% rated power is not attainable in single loop operation. 
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Table 7.3 Control Rod Withdrawal Error Results 

RBM CRWE 
HTSP Analytical Limit OLMCPR 

Unfiltered 

107 1.30 

111 1.33 

114 1.36 

117 1.38 

Results, compared against the base case OLMCPR results of Table 4.2, indicate SLMCPR 
remains protected for RBM inoperable conditions (i.e., 114% unblocked). 

BrCMlllS Feriy Unit 3 Cyde 18 
Core Operating Limits Report, (105% OL TP) 

Page 36 
TVA-COLR-BF3C18, Revision 2 (FlnaQ 



[ml NPG 
Reactor Engineering and Fuels - BWRFE 

1101 Market Street, Chattanooga TN 37 402 

8 Shutdown Margin Limit 
(Technical Specification 3.1.1) 

EDMS: L32 160607 800 

Date: June 7, 2016 

Assuming the strongest OPERABLE control blade is fully withdrawn, and all other OPERABLE 
control blades are fully inserted, the core shall be sub-critical and meet the following minimum 
shutdown margin: 

BrO'Mls Ferry Unit 3 Cyde 18 
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ACTIONS 
(continued) 

BFN-UNIT 3 

C.1 and C.2 

Su rvei llan ce Instrumentation 
8 3.3.5 

When required control room indication channels are inoperable but 
the redundant channels for the parameters are still OPERABLE, 
the required control room indication channels must be returned to 
OPERABLE status in 30 days (Required Action C.2). However, if 
both redundant channels for one or more of the associated 
parameters are not indicating in the control room, the 30 day 
allowed out of service time is not acceptable and one of the 
required control room indication channels for each associated 
parameter must be returned to OPERABLE status in 7 days 
{Required Action C.1). 

D.1, D.2, and D.3 

When the Tailpipe Thermocouple Temperature and Acoustic 
Monitor is inoperable for one or more Main Steam Relief Valves 
(MSRVs), the torus temperature must be observed once per 12 
hours to observe any unexplained temperature increase which 
might be indicative of an open relief valve (Required Action D.1) 
and control room indication by either the Tailpipe Thermocouple 
Temperature or Acoustic Monitor must be returned to OPERABLE 
status for each relief valve in 30 days (Required Action 0.2). The 
condition must be entered into the Corrective Action Program 
within 24 hours if control room indication is not restored in 30 days 
(Required Action 0.3). 

E.1.1 and E.1.2 

When the Wide Range Gaseous Effluent Radiation Monitor and 
Recorder instrument channel is inoperable, either the inoperable 
channel must be returned to OPERABLE status in 72 hours 
(Required Action E.1.1 ), or the preplanned alternate method of 
monitoring the parameter must be initiated (Required Action E.1.2). 
A note is provided to indicate that Required Actions E.1.1 and 
E.1.2 are not applicable when in MODES 4 and 5. 

The condition must be entered into the Corrective Action Program 
within 24 hours after the Wide Range Gaseous Effluent Radiation 
Monitor and Recorder instrument channel has been inoperable for 
7 days. 
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LCO 3.3.7 

APPLICABILITY 

ACTIONS 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 3 

Meteorological Monitoring Instrumentation 
B 3.3,7 

The OPERABILITY of the meteorological instrumentation ensures 
that sufficient meteorological data is available for estimating 
potential radiation dose to the public as a result of routine or 
accidental release of radioactive materials to the atmosphere. This 
capability is required to evaluate the need for initiating protective 
measures to protect the health and safety of the public. 

At all times. 

Seven days to obtain replacement parts and repair is reasonable 
for these instruments given the requirements to be available for 
radiological emergencies. 

B.1 

If the instruments cannot be repaired in the allowed time frame, the 
condition must be entered into the Corrective Action Program 
within 24 hours. 

TSR 3.3.7.1 

Daily checks of these parameters assures prompt 
replacement/repair of inoperable or questionable instruments. 

TSR 3.3.7.2 

Surveillance requirement times are based on equipment reliability 
and engineering judgment and conservatively set to provide 
adequate assurance of instrument performance. 
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ACTIONS 
(continued) 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 3 

B.1 (continued) 

Seismic Monitoring Instrumentation 
B 3.3.8 

conditions at the locations of these instruments to determine the 
impact of the vibratory ground motion on structures and equipment 
in these locations following any required unit shutdown after a 
seismic event. 

If any Required Action and associated Completion Time of 
Condition A or Bis not met, the failure to restore the inoperable 
seismic monitoring instrumentation within the required Completion 
Time must be entered into the Corrective Action Program. 

The TSRs for each seismic monitoring Function are identified by 
the Technical Surveillance Requirements column of Table 3.3.8-1. 

TSR 3.3.8.1 

Performance of a CHANNEL CHECK on the seismic monitoring 
instrumentation once every 31 days ensµres that a gross failure of 
instrumentation has not occurred. A CHANNEL CHECK is a check 
of external system status indications that the seismic monitoring 
equipment is in a state of readiness to properly function should an 
earthquake occur. A CHANNEL CHECK will detect gross system 
failure; thus, it is key to verifying that the instrumentation continues 
to operate properly between each CHANNEL FUNCTIONAL 
TEST. The Surveillance Frequency of 31 days is based on 
operating experience related to instrumentation systems, which 
demonstrates that gross instrumentation system failure in any 31-
day interval is a rare event. 

TSR 3.3.8.2 

A CHANNEL FUNCTIONAL TEST is to be performed on each 
required channel to ensure the entire channel will perform the 
intended function. A CHANNEL FUNCTIONAL TEST is the 
comparison of the response of the instrumentation, including all 
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BASES 

LCO 3.3.11 

APPLICABILITY 

ACTIONS 

BFN-UNIT 3 

Hydrogen Monitoring Instrumentation 
B 3.3.11 

The primary containment hydrogen monitoring instrumentation 
allows the operators to detect trends in hydrogen concentration to 
diagnose the course of beyond design basis accidents. High 
hydrogen concentration is measured, continuously recorded, and 
displayed in the control room by a single instrument channel. The 
analyzer has the capability for sampling both the drywall and the 
suppression chamber. LCO 3.3.11 requires the primary 
containment hydrogen analyzer to be OPERABLE. 

The primary containment hydrogen analyzer is required to be 
OPERABLE when primary containment is inerted, except as 
allowed by the relaxations during startup and shutdown addressed 
below. The primary containment must be inert in MODE 1, since 
this is the condition with the highest probability of an event that 
could produce hydrogen. 

lnerting the primary containment is an operational problem 
because it prevents containment access without an appropriate 
breathing apparatus. Therefore, the primary containment is inerted 
as late as possible in the plant startup and de-inerted as soon as 
possible in the plant shutdown. As long as reactor power is 
< 15% RTP, the potential for an event that generates significant 
hydrogen is low and the primary containment need not be inert. 
Furthermore, the probability of an event that generates hydrogen 
occurring within the first 24 hours of a startup, or within the last 
24 hours before a shutdown, is low enough that these "windows," 
when the primary containment is not inerted, are also justified. 
The 24 hour time period is a reasonable amount of time to allow 
plant personnel to perform inerting or de-inerting. 

Seven days to restore the instrument is reasonable given the 
requirements to be available for use in diagnosing beyond design 
basis events. 
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Snubbers 
B3.7.4 

TR 3.7 PLANT SYSTEMS 

TR 3. 7.4 Snubbers 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSIS 

BFN-UNIT 3 

Snubbers are designed to prevent unrestrained component or 
system motion under dynamic loads as might occur during an 
earthquake or severe transient, while allowing normal thermal 
motion during startup and shutdown. The consequence of an 
inoperable snubber is an increase in the probability of s~ructural 
damage to the component or system as a result of a seismic or 
other event initiating dynamic loads. An inoperable snubber (ex: 
failed by locked in place) may cause damage to the supported 
component or system from normal operating modes such as 
thermal operation. It is, therefore, required that all snubbers 
required to protect the primary coolant system or any other safety 
related component or system be OPERABLE during MODES 1, 2, 
3, 4, and 5. The Technical Requirements Manual (TRM) action 
statements establish allowable outage times for components or 
systems addressed by the Limiting Conditions of Operation (LCO) 
for snubbers. These time limits are applicable when a snubber 
must be removed from service to perform required surveillance 
tests. For snubbers, the allowable outage time is 72 hours. Table 
3.7.4-1, "Visual Examination Table" is published in ASME OM 
Code Subsection ISTD, Table ISTD-4252-1, and is based on 
previous table issued to all nuclear plant license holders by the 
Nuclear Regulatory Commission (NRC) under Generic Letter (GL) 
90-09. This was added to the old Technical Specification and 
approved by the NRG under Technical Specification Amendment 
183. 

During MODES 1, 2, 3, 4, and 5 snubbers may be removed from 
service for functional surveillance testing to satisfy the required 
testing interval. When a snubber is removed from a component or 
system, the snubber is declared inoperable since it cannot perform 
its intended function while removed. This type of inoperability is 
not a failure. Examples of snubber failures include locked in place, 
high drag force, does not activate, no lockup, high lockup, low 
lockup, high bleed, no bleed, and damage to the snubber 
hardware. If a snubber is determined to be inoperable based on 
failure to meet the functional test acceptance criteria, an 
engineering evaluation is performed to establish whether, during 
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BASES (continued) 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

Snubbers 
B 3.7.4 

A note is provided to define the term "code snubber." as it is used 
in the Technical Requirements. and it shall mean snubbers that 
are identified by BFN ASME Code 1ST program as ASME Class 1, 
2, or 3 equivalent, snubbers. It shall also mean those BFN safety­
related snubbers that are not identified as ASME Clc;ss 1, 2, or 3 
equivalent, but are treated as such. 

A note is provided to indi.cate that each code snubber, identified by 
those snubbers listed in plant procedures, shall be demonstrated 
OPERABLE by performance of the following inservice examination 
and test program requirements. which is derived from ASME OM 
Code Subsection !STD. 

An additional note is provided to indicate that in this Technical 
Requirement, "type of snubber" shall mean snubbers of the same 
design and manufacturer, irrespective of capacity. 

The augmented inservice inspection program includes the 
following. 

All code snubbers are visually inspected, pin to pin, inclusive, for 
overall integrity and OPERABILITY. The visual inspection will 
include verification that no visible indications of damage, leakage, 
corrosion, degradation, binding, misalignment, deformation, or 
other external characteristics that may indicate impaired 
OPERABILITY are present, verification that proper attachment of 
the snubber to the component or system and structures exist, and' 
that no loose or missing fasteners exist. In addition. hydraulic fluid 
level is verified. The removal of insulation or the verification of 
torque values for threaded fa~teners is not required for visual 
inspections. 

The visual inspection frequency is based upon maintaining a 
constant level of snubber protection. In accordance with 
Table 3.7.4-1, the number of inoperable snubbers found during a 
required inspection determines the time interval for the next 
required inspection. Inspections performed before that interval has 
elapsed may be used as a new reference point to determine the 
next inspection. However, the results of such early inspections 
performed before the original required time interval has elapsed 
(nominal time less 25 percent) may not be used to lengthen the 
required inspection interval. Any inspection whose results require 
a shorter inspection interval will override the previous schedule. 
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BASES (continued) 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 3 

Snubbers 
8 3.7.4 

When the cause of the rejection of a snubber in a visual inspection 
is clearly established and remedied for that snubber and for any 
other snubber(s) that may be generically susceptible and .. 
OPERABILITY verified by inseivice functional testing, if applicable, 
that snubber(s) may be reclassified as OPERABLE. Generically 
susceptible snubbers are those which are of a specific ma~e or 
model and have the same design features directly related to the 
rejected snubber, or are similarly located or exposed to the same 
environmental conditions such as temperature, radiation, and 
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BASES 
\ 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

(continued) 

BFN-UNIT 3 

Snubbers 
B .3.7.4 

vibration. The inspection population or category may be 
established based on design features, or installed condi_tions which 
may b_e expected to be generic. Each of these inspection 
populations or categories may be inspecte.d and tested separately 
unless an engineering analysis indicates the inspection pop~lation 
or category is improperly constituted. All suspect snubbers are 
subject to inspection and testing regardless of inspection 
population or catego~. 

To verify snu.bber OPERABILITY, a functional test shall be 
perforrned once per fuel cycle. 

These tests will includ~ stroking of the snubbers to verify proper 
movement, activation, and bleed or release. Ten percent 
represents an adequate sample for such tests. Observed failures 
on these samples will require a failure analysis and testing of 
additional units. If the failure analysis results in the determination 
that the failure of a sri.ubber to activate or to stroke (i.e., seized 
components) is the result of a manufacture or design deficiency, all 
snubbers subject to the same defect shall be functionally tested. 
Also, an engineedng evaluation shall be -performed to determine 
the effects on the supported component or system during the 
previous tJnit operating cycle with the snubber inoperable, and to 
ensure it remains capable of meeting its designed service. A 
thorough visual inspection of the snubber threaded attachments to 
the component or system and the anchorage will be made in 
conjunction with all required functional tests. The stroke setting of 
the snubbers selected for functional testing also will be verified. 

Exemption from Visual Inspection or Functional Tests: 

Permanent or other exemptions from visual inspections and/or 
functional testing for individual snubbers may be granted by the 
Nuclear Regulatory Commission if a justifiable basis for exemption 
is presented and if applicable snubber life destructive testing was 
performed to qualify the snubber OPERABILITY for the applicable 
design conditions at either the completion of their fabrication or at 
a subsequent date. Snubbers so exempted shall continue to be 
listed in the plant instructions with footnotes indicating the extent of 
the exemptions. 
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BASES 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

(continued) 

BFN-UNIT 3 

Snubber Service Life Program: 

Snub_bers 
B 3.7.4 

The service life of snubbers may be extended based on an 
evaluation of the records offunctional tests, maintenance history, 
and environmental conditions to which the snubbers have been 
exposed. 

The following will be implemented by the augmented inservice 
inspection program: 

TSR 3.7.4.1 

Visual Inspections: 

At BFN, code snubbers are visually examined as one population or 
category, regardless of accessibility, in accordance with the 
schedule and interval determined by Table 3.7.4-1, which is Table 
ISTD-4252-1. The first in_spection interval determined using Table 
3.7.4-1 criteria shall be based on the previous inspectipn interval 
as established by the requirements in effect before Revision 007 of 
these Technical Requirements were issued. 

Visual Inspection Acceptance Criteria: 

Visual inspections shall. verify that 

a) The snubber has no visible indications of damage, leakage, 
corrosion, degradation, or other external characteristics that 
may indicate impaired OPERABILITY, pin to pin, inclusive. 

b} Fasteners for the attachment of the snubber are function. 

c) No indications of binding, misalignment, or deformation of the 
snubber. 

d) Hydraulic snubber fluid is at the recommended !eve.I and vented 
reservoir is oriented such that fluid can gravitate to snubber 
body. 

e) The absence of weld arc strikes, paint, weld slag, adhesive, or 
other deposits on piston rod or support cylinder that could result 
in unacceptable snubber performance. 
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BASES 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 3 

TSR 3.7.4.1 (continued) 

Snubbers 
B 3.7;4 

f) Snubber spherical bearing is fully engaged in attachment lug. 

g) Snubber ppsition setting is. adequate. 

Snubbers which appear inoperable as ~ result of visual inspection 
shall be clijssified un·acceptable. Snubbers confirmed as 
unacceptable snubbers are adjusted, repaired, modified, or 
replaced, an·d counted in determination of the subsequent 
exa.minatioi'I interval in accordance with Table 3.7.4-1-, r~gardless if 
the affected snubber'is functionally tested in the as-found condition 
and determined OPERABLE per the functional test acceptance 
cri.teria of TSR 3.7.4.2. 
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BASES 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 3 

TSR 3.7.4. 1 (continued) 

Snubbers 
B 3.7.4 

A review and evaluation shall be performed and documented to 
justify continued operation with an unacceptable snubber. If 
continued operation cannot be justified, the snubber shall be 
declared inoperable. 

Additionally, snubbers attached to sections of safety-related 
systems that have experienced unexpected potentially damaging 
transients since the last inspection period shall be evaluated for 
the possibility of concealed damage and functionally tested, if 
applicable, to confirm OPERABILITY. Snubbers which have been 
made inoperable as the result of unexpected transients, isolated 
damage, or other random events, when the provisions of 
TSR 3.7.4.5 and 3.7.4.6 have been met and any other appropriate 
corrective action implemented, shall not be counted in determining 
the next visual inspection interval. 

TSR 3.7.4.2 

Functional Test Schedule, Lot Size; and Composition: 

Once per fuel cycle, a representative sample of 10% of the total of 
each type of code snubbers in use in the plant shall be functionally 
tested either in place or in a bench test. The sample population is 
rounded up to the next whole integer. Safety-related snubbers that 
are not ASME Class 1, 2, or 3 equivalent snubbers shall not be 
included in the snubber population when selecting the initial or 
additional samples. 

As practical, the representative sample selected for functional . 
testing shall include representation from the Defined Test Plan 
Group (DTPG) based on the significant features (i.e .. the various 
designs, configurations, operating environments, and the range of 
size and capacity of snubbers within the types) and based on the 
ratio of the number of snubbers of each significant feature, to the 
total number of snubbers in the DTPG. The sample shall be 
generally representative as specified in ISTD-5311 (a), but may 
also be selected from snubbers concurrently scheduled for seal 
replacement or other similar activity related to service life 
monitoring. The snubbers shall be tested ori a generally rotational 
basis to coincide with the service life monitoring. 
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BASES 

TECHNICAL 
SURVEILLANCE . 
REQUIREMENTS 

BFN-UNIT 3 

TSR 3.7.4.2 {continued) 

Snubbers 
83.7.4 

The representative sample should be weighed to include mare 
snubbers from severe service areas such as near heavy 
equipment. After testing, at the time of reinstallation, the snubber 
shall meet visual examination attributes described in 
1STD-4110(a), -4110(c}, -4110(d), and -411.0(e). The stroke 
setting shall be verified. 
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BASES 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 3 

TSR 3.7.4.2 (continued) 

Functional Test Acceptance Criteria: 

Snubbers 
B 3.7.4 

The snubber functional test shall verify that: 

a. Activation (restraining action) is achieved in both tension and 
compression within the specified range of velocity or 
acceleration. 

b. Snubber bleed, or release where required, is present in both 
compression and tension within the specified range. 

c. For mechanical snubbers, the drag for~e is within the specified 
limits, in tension and compression. 

d. For hydraulic snubbers; if required to verify proper assembly, 
drag force is within specific limits in tension and compression. 

e. For snubbers specifically required not to displace under 
continuous load, the ability of the snubber to withstand load 
without displacement shall be verified. · 

f. Testing methods may be used to measure parameters 
indirectly or parameters other than those specified if those 
results can be correlated to the specified p·arameters through 
established methods. 

TSR 3.7.4.3 

Functional Test Failure Analysis and Additional Test Lots: 

A failure analysis shall be performed for each failure to meettne 
functional test acceptance criteria to determine the cause of the 
failure. The result of this analysis shall be used, if applicable, in 
selecting snubbers to be tested in the subsequent lot in an effort to 
determine the OPERABILITY of other snubbers which may be 
subject to the same failure mode. Selection of snubbers for future 
testing may also be based on the failure analysis. 
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BASES 

TECHNICAL 
SURVEILLANCE 
REQUIREMENTS 

BFN-UNIT 3 

TSR 3.7.4.3 (continued) 

Snubbers 
B 3.7.4 

For each snubber that does not m et the functional test 
acceptance criteria, an additional I t equal to 5 percent of the 
subject snubber DTPG shall be functionally tested. When 
establishing additional sample testing, failure analysis results of 
unacceptable snubbers are to be used to determine if establishing 
an FMG is appropriate. Additional lot (i.e., sample) population is 
rounded up to next whole integer. Rounding up satisfies 
ISTD-5312 requirement that additional samples shall be at least 
one-half the size of the initial sample from the DTPG. Additional 
samples selected from a DTPG follow the same composition as 
the original sample. However, additional samples from FMGs are 
random samples. Testing shall continue until no additional 
inoperable snubbers are found within subsequent lots or all 
snubbers of the original functional test type have been tested or all 
suspect snubbers identified by the failure analysis have been 
tested, as applicable. 

The discovery of loose or missing attachment fasteners will be 
evaluated to determine whether the cause may be localized or 
generic. The result of the evaluation will be used to select other 
suspect snubbers for verifying the attachment fasteners, as 
applicable. 

TSR 3.7.4.4 

(Deleted by TRM Revision 125.) 

TSR 3.7.4.5 

Functional Test Failure - Supported Component or System 
Analysis: 

For the snubber(s) found inoperable, an engineering evaluation 
shall be performed on the component or system which is 
restrained by the snubber(s) due to not meeting their functional 
test acceptance criteria. The purpose of this engineering 
evaluation shall be to determine if the component or system 
restrained by the snubber(s) was adversely affected by the 
inoperability of the snubber(s), and in order to ensure that the 
restrained component or system remains capable of meeting the 
designed service. 
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TECHNICAL 
SURVE.ILLANCE 
REQUIREMENTS 

(continued) 

REFERENCES 

BFN-UNIT 3 

TSR 3.7.4.6 

Snubbers 
B 3.7.4 

Functional Testing of Repaired and Spare Snubbers: 

Snubbers which fail the visual inspection or the functional test 
acceptance criteria shall be adjusted, repaired, modified, scrapped, 
or replaced. Replacl;!ment snubbers and snubbers having repairs, 
adjustments. or modifications which might affect the functional test 
results shall meet the functional test acceptance criteria before 
installation in the unit. These snubbers shall have met the 
acceptance criteria subsequent to their most recent service, and 
the functional test must have been performed within 12 months 
prior to being installed in the unit. 

1. BFN Technical Specifications (version prior to standardized 
version) 
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COMMITMENT CHANG~ ·EV ALU.A. Tl ON FORM (9CEf') 

Commitment Tr~cking Database {CTD)·Number; 111492581 

Source Document: Letter from TV A tb N RC - R08100518051 Date; 05/18/2010 

Existing Commitment Description: (Attach additional page, as necessary) I 
i 

Full.comgliance for this violation (2010-007-001) will. be achieved ugon comr2teting imglementation of the.NFPA 
805 aQQroach to com121iance .with fire grotedion reguiremenfs. F.ull imQlementation ofNFPA 805.:will not be 
comgleted until aUeasf2D16. 

Revisea Commitmeryt Description: 

Full comgliance for this Violation (2010~007-001) will be achieved ugon comgleting imglementation ciHhe NFPA 
805 agi;~roach to com12liance wlth fire grotectlon r'eguirements. Full imQlementatidn of NF~A 805, including · 
modifications. ·wm not be com1;1leted until at least March 31, 2019. 

Summarize Justifica\iQn .for Revising Commitment 

This is a change in schedule. The original due date was based on a NFPA 805 submittal of March 4; 2012. The 
.submittal datewas subseguentl!l dela!led until March 29, 2013 {,13 months). NFPA 805 Programatic · 
lmglementation is reguired Within 240 da~s alter. receiQt ofthe NRC SER received on October. 28, 2015. Full 
com121iance.with NFPA 805 will be achieved when an modifications-are comgleted, which i;ier tile SER must take 
Qlace b![ the end of the 2°0 refueling outageofthe final unit and shared s~stems.being m·odffied (U2 R'20}, 
Progoseo cnang·e to the scheduled due.date is March 31, 2019. 

(Refer to Attf)chrnents 3 (flow dia,gram) and 4 (description) for an exptanalion of (he commitment change ·evaiuation 
process.) · 

PARTI 

1.1 Is. the existing commitn)ent located in the Updated Final Safety Analysis Report; Emergency 
Plan. Quality Assurance Plan; Fire Protection Program, or Security Plan? 

·D Yes STOP, Do not proceed with this evaluation. lnstec!d, use the appropriate codified pr0Ce!5s (e.g., 
10 CFR 50.59, 10 CFR 50:71(e), to GFR 50.54}·to evaluate commitment: I 

I 

t8l Ne Go to Part 1.2. I 

1.2 Does the change to the existing commitment affect compliance With the Li9ense Con9itionsiassociated with 
8.5.b Mitigati<m Strategies? 

D Yes .STOP. po not proceed with this evaluations Instead, µse. the to CFR50:90 pr,ocess to obtain the 
nec~ssary NRC appro.va] prior to lmplementation of the pr9posed change. 

l2l No Go to Part II, 

,• 

' 

! 

I 

I 
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COMMITN'jENT CHANGE EVALUATION FORM (CCEF) 

PART II 

2.1 Could th.e change negzitively affect th~ ability of a System, Struqture or ComP.onent (SSC) to, perform its safety 
function or negatively affect the ability of licensee personnel to ensure the .SSC is capaole of peirfbrtning its 
'intem;leci safety ·fUnc;tlon or c.ould the cfla,nge negatively affect the !=)bility to pornply witll e~fsting pomriiitm~nt~ 
a!?sociated with 8.5.~ Mitigation Strategies? 

Ref1:r tq NPG-SPP-69,3, "Plant Modifications ano Engineering Change .Control," which proVid¢s topics for 
.evr,iluating if the change affects the ability 0f an SSC to perfi:>rm its safefy fuhction. 

t2l No Continue with Part IIL 

Briefly d~scribe rationale:. This ·is a change in schedule only and does ,riot revise any implementation 
Jtem previously required. · . . . : . . . . . 

(Attach additional page,. as nec1;Jssary) 

D Yes Go to. 2.2 

2.2 Perform a safety evaluation using the following 1 O CFR 50.92 criteria.to detertni.ne 'if a sign incant hazards 
. consideration exists: · · · · 

Does .the revised commitment involve a significant increase in the probability qr consequence}; of an c!.9Cident 
previously evaluated? 

0 Yes O No 

Basis: 

Does the revised commitment create the possibility of a new or diffe.r(;lnt kihd of ?ccident from· any acclclent 
previously evaluated? · · 

D Yes D No 

Basis: 

Does·ttie.revised commitment involve a slgnificant reduction in a margin pfsafety? 

[j Yes D No 

Basis: 

If.any of the above questic;ms are answered Yes, STOP. Qo not proceed y;,ith the revision, OR discuss chang1= 
w1th NRC and obtain any necessary approvals prior to implemeritatiqn of the proposeg change, 

If c:111 three questions are answered No, go to Part Ill. 

(Attach ar:Jditional page, as necessary) 

PART Ill 

3.1 Was the original comm.itment (e.g., response tq NOV, .LER) to restore an OBLlGATION (e.g .. , rule, regulation. 
·order. or .license conditions)? 

D Yes Go to Question 3.2. 

lg] No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
qommitment date prior to the origini;JI commitment date. 

D No STOP, Do not proceed with revision, OR apply for appropriate re~ulatory relief. 
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COM,MITMENT Ct1ANGE EVALUATION FORM:(CCEF) 

PA~TIV 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRC SER; (2) 
made in re~ponse to an NRG Bulletin or ~i::heric Letter, or (3) made ·in response to a request for.information 
under :10 CFR 50.54(f) or 19 CFR 2,204? 

D Yes (So to 4.2. 

'[8] No ·Go tq Part V 

4:2 Has the original commitm~nt been implemented? 

D Yes STOP. You have complElted this evaluation. Revise commitment in CTD. Notify NRG of revised 
commitment in summary report · 

D No :STOP. Timely notify NRO· of the change (as soon as practicable after the change is approved by 
management; and before any committed c9mpletion date). 

PARTV 

5.1 Wae the original commitment made to minimize recu.rrence of a condition·advers.e to quality (e.g., a ldng-term 
correctiv.e actien slated in an LER)?. 

D Yes Go.to Question 5 . .2. 

·jg] No .STOP. You have oompl~ted thil:i evaluation, · Revis~·commitment in CTD: No NRC notification 
required. 

5.2 Is the revised commitment· nei:;essary ta minimize recurrence of the condition a_dverse to quality? 

D Yes Revise commitment in CTD. Notify NRC pf revised comniftr'n!':ht in nextscheduled summary report" 

D No E{evi$e commitment in CTD, No NRC notification required. 

IMPACT REVIEW 

Gonduct a commi.tment change "impac::t review" in conjunction with the Responsible Supervis9r, Us.t ?1ny, 
documents (e.g, 1 procedures; NRC submlttals) affected by this change below: (Attach additiona.l pcig(;J, as 
necessary) · 

Description EDMS# 

None 

Prepared by: Baruch C~lkin Date: 3/25/2016 

APPROVALS 

Sign/Pdnt . 0:,J aro; (. Pwl r P~ 
Resporisibl Supervisor 

Date:_]...;;;; ....... /-'-i._£:: ...... · __ Jl__,(p""""·-

Licensing signature indicates that the relevant licensing basis has been c9nsldered, the apprppriate licensing change 
process has been used, and that this commitment cnarige evalu.ation justifies the change. 

Once approved by Licensing. this form shall be kept for the life ofthe plan.tin the EDMS vault and att1;2ched to CTD, 
EDMS # CCEF attached to CTD and emailed to RS: Y I N 

'~· ... 

' () ~R-t.Ll•\ /?l\"lKt ~ ·' ~~-{' D r,p !,.,.,., ff!"/! Sign/Print lY1 L. . 7-: ate: --;.,;,--1-L_.:..>-_..::;.--'---"-"""D..--
Lic Eng, Lie Pr'Qg Mgr. Corpotqte. or Site Lie Mgr 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

Commitment Tracking Database (CTD) Number: 112906273 Commitment Change for Temporary Diesel 
Generators(TDGs) 

Source Document: (112906273}. Response to NRC Reguest for Additional Information Regarding Extending 
Allowed Outage Times for Technical Specification 3.8.1 (TAC Nos. ME5036, ME5037, and ME5038) L444110601004 
as amended b:i! Commitment Change Evaluation Form (CCEF) dated 5/27/2011 

Date: 5/31 /16 

Existing Commitment Description: (Attach additional page, as necessary) 

See Attached 

Revised Commitment Description: 

See Attached 

Summarize Justification for Revising Commitment: 

See Attached 

See Attached FPPCE 

(Refer to Attachments 3 (flow diagram) and 4 (description) for an explanation of the commitment change evaluation 
process.) 

PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

[Zl No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
8.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

[Zl No Go to Part II. 

TVA40496 Page 1 of 4 NPG-SPP-03;3-3 [08-04-2015} 



COMMITMENT CHANGE EVALUATION FORM (CCEF) 

PART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing it~ 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with 8.5.b Mitigation Strategies? 

Refer to NPG-SPP-09.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

[gl No Continue with Part Ill. 

Briefly describe rationale: The revised commitment has no adverse impact on the conclusions of the 
NFPA 805 analyses. This commitment involves changes compensatory measures put in place prior 
to the implementation of the NFPA 805 FPP. 

(Attach additional page_. as necessary) 

D Yes Go to 2.2 

22 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determ·ine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences ofan accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a hew or different kind of accident from ariy accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduct.ion in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRG and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional page, as necessary) 

PARTIII 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation. 
order, or license conditions)? 

D Yes Go to Question 3.2. 

[gl No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revision. OR apply for appropriate regulatory relief. 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRC SER, (2) 
made in response to an NRC Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

t8] Yes Go to 4.2. 

D No Go to Part V. 

4.2 Has the original commitment been implemented? 

t8] Yes STOP. You have completed this evaluation. Revise commitment in CTD. Notify NRC of revised 
commitment in summary report. 

D No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality {e.g., a long-term 
corrective action stated in an LER)? 

D Yes Go to Question 5.2. 

D No STOP. You have completed this evaluation. Revise commitment in CTD. No NRC notification 
required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment in CTD. Notify NRC of revised commitment in next scheduled summary report. 

D No Revise commitment in CTD. No NRC notification required. 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Supervisor. List any 
documents (e.g., procedures, NRC submittals) affected by this change below: (Attach additional page, as 
necessary) 

Description 

TVA letter, dated 5/27/2011,Response to NRC Request for 
Additional Information Regarding Extending Allowed Outage 
Times for Technical Specification 3.8.1 (TAC Nos. ME5036, 
ME5037, and ME5038) 

NRC letter, dated 10/5/2011, " BROWNS FERRY NUCLEAR 
PLANT, UNITS 1, 2, AND 3 -ISSUANCE OF AMENDMENTS TO 
REVISE THE TECHNICAL SPECIFICATIONS TO EXTEND THE 
EMERGENCY DIESEL GENERATOR ALLOWED OUTAGE TIME 
(TAC NOS. ME5036, ME5037, AND ME5038) (TS-468) 

O-Tl-576 Temporary Diesel Generator (TOG) 

O-SR-3.8.1.1 (TOG Implementation) 

Prepared by: R. K. Richter Jr. f...(\ZV''-. 

APPROVALS 

TVA 40496 Page 3 of 4 

EDMS# 

L444110601004 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

Sign/Print L -1.S::mfr-og{) 1#~- Date: ---=~=,
1
,-l-'-1(1--'1'-"w=----

Responsible Supervisor 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
process has been used,. and that this commitment change evaluation justifies the change. 

Once approved by Licensing. this form shall be kept for the life of the plant in the EDMS vault and attached to CTD. 
EDMS # CCEF attached to CTD and emailed to RS: Y / N 

Sign/~<o/
7
/''-" C\ .... . · P J / '1 O.v"\.IC.. Paul Date: Co / 2 / J li, 

Lie Eng§ Lie Prog Mgr, Corporate or Site Lie Mgr 
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Attachment to Commitment Change (112906273), Response to NRC Request for 
Additional Information Regarding Extending Allowed Outage Times for Technical 
Specification 3.8.1 (TAC Nos. ME5036, ME5037, and ME5038) L444110601004 as 
amended by Commitment Change Evaluation Form (CCEF) dated 5/27/2011 

Existing Commitment Descriptions: 

Commitment 3.7.0 from October 5, 2011 License Amendment 

D. Licensed Operators and Assistant Unit Operators will be appropriately trained on the 
purpose and use of the TOGs and the revised Safe Shutdown Instructions (SSls). A 
briefing/discussion of the revised TS 3.8.1 and putting TDGs in service will be completed 
prior to a planned EOG inoperability that exceeds 7 days. Operating crews will be briefed on 
the EOG work plan and procedural actions regarding loss-of-offsite power and station 
blackout (SBO). 

Commitment 3.7.J from October 5, 2011 License Amendment 

J. Compensatory actions for fire protection impairments associated with the Yellow violation will 
remain in effect. In addition, TVA will implement additional actions that will mitigate fire risk 
during the extended AOT for each EOG, as follows: 

1. TVA will perform a qualitative analysis on electrical circuits/cable routing for each out-of­
service (OOS) EOG for the 14-day AOT. This analysis will identify the fire areas where 
there is a lack of adequate cable separation associated with the use of TDGs. 

After the 7th day of the extended 14-day AOT, a continuous fire watch will be provided for 
the fire areas which lack cable separation, as identified in the Qualitative Analysis. 
(Amended by 5/27/2011 Commitment Change Evaluation Form (CCEF). 

2. TVA will revise the SSls to incorporate guidance for use of the TDGs as an alternate AC 
power source for each OOS EOG. Additional or revised operator manual actions associated 
with the use of the TDGs in the SSls will be minimized and validated. Actions will include 
starting the TDGs upon entering any SSI that credits the TDGs as a replacement for an 
OOS EOG. Operators will be trained on the revised SSls. 

3. After the 7th day of the extended 14-day AOT, an operator will be stationed at the TDGs 
to start the TDGs when directed, and to ensure reliable operation and equal load sharing of 
the TOGs. 

4. TVA will impose additional restrictions on hot work in the affected fire zones/areas, and 
on elective work on Appendix R components. 

5. Fire Operations personnel will perform walk downs to verify required controls of transient 
combustibles in affected fire zones/areas that could impact the operable EDGs, the TDGs' 
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availability, offsite power availability, or the ability to use the Bus Tie Board prior to entering 
and during each shift for the duration of the extended AOT. 

Revised Commitment Description: 

D. Licensed Operators and Assistant Unit Operators will be appropriately trained on the 
purpose and use of the TDGs and the revised Fire Safe Shutdown Instructions (~FSSs) 
procedures. A briefing/discussion of the revised TS 3.8.1 and putting TOGs in service will 
be completed prior to a planned EOG inoperability that exceeds 7 days. Operating crews 
will be briefed on the EOG work plan and procedural actions regarding loss-of-offsite power 
and station blackout (SBO). 

J. Compensatory actions for fire protection impairments associated with the Yello•.v violation will 
remain in effect. In addition, TVA will implement additional compensatory actions that will 
mitigate fire risk during the extended AOT for each EOG, as follows: 

1. Deleted.TVA will perform a qualitative analysis on electrical circuits/cable routing for each 
out of service (GOS) EDG for the 14 day /\OT. This analysis will identify the fire areas 
where there is a lack of adequate cable separation associated with the use of TDGs. 

After the 7th day of the extended 14 day AOT, a continuous fire watch will be provided for 
the fire areas vvhich lack cable separation, as identified in the Qualitative Analysis. 

2. Deleted.TVA will revise the 8Sls to inoorporate guidance for use of the TGs as an 
alternate AC power source for eaoh 008 EOG. Additional or revised operator manual 
actions associated with the use of the TDGs in the 8Sls will be minimized and validated. 
Aotions will include starting the TDGs upon entering any 881 that oredits the TOGs as a 
replacement for an 008 EDG. Operators will be trained on the revised SSls. 

3. After the 7th day of the extended 14-day AOT, an operator will be stationed at the TDGs 
to start the TOGs when directed, and to ensure reliable operation and equal load sharing of 
the TDGs. 

4. Deleted.TVA will impose additional restrictions on hot work in the affected fire 
zones/areas, and on elective work on Appendix R components. 

5. Fire Operations personnel w+J.I perform periodic walk downs to verify required controls of 
transient combustibles are in place.in affected fire zones/areas that could impact the 
operable EDGs, the TDGs' availability, offsite po'l.ier availability, or the ability to use the Bus 
Tie Board prior to entering and during each shift for the duration of the extended AOT. 

6. BFN will maintain appropriate compensatory measures as described in the NFPA 805 
Transition License Condition until all Table S-2, "Plant Modifications," of Tennessee Valley 
Authority letter CNL-15-191,dated September 8, 2015 are implemented. 

2 



Summarize J11stificatian for Revising Commitment: 

The commitment has been modified to reflect the new Risk-Informed, Performance-Based Fire 
Protection Program implemented by the NFPA 805 Program transition. 

The basis for many of the compensatory measures defined in the License Amendment were 
bai;;ed on the BFN Appendix R analyses and previously recognized Appendix R noncompliant 
conditions. BFN has transitioned to a risk-informed, performance-based Fire Protection Program 
in accordance with 1 OCFR 50.48 ( c) and therefore, the Appendix R Program and supporting 
analyses have been superseded. Within the Appendix R analyses one train and subsequent 
power supply was credited. Deterministic analyses dictated that loss of a single credited 
component warranted compensatory measures in areas where out-of-service equipment was 
credited. Contrary to the Appendix R analyses, the NFPA 805 analyses considers multiple 
success paths for a given fire area and availability and reliability for each credited component 
was considered (including the EDGs). The NFPA 805 analysis did not credit the Temporary 
Diesel Generator (TOG) to achieve NFPA 805 compliance. 

The NFPA 805 analysis is based on the Fire PRA which assumes that all NFPA 805 
modifications have been installed. Consistent with BFN's NFPA 805 SER and Transition 
License Condition 2, appropriate compensatory measures will remain in place until all 
modifications listed in Table S-2,"lmplementation Items," of Tennessee Valley Authority letters 
CNL-15-191, dated September 8, 2015, are implemented. These appropriate compensatory 
measures provide protective measures until modifications are all implemented. 

Although not credited within the Fire PRA or NFPA 805 analyses, implementation of the TOG is 
performed per AOl-57-1A which is referenced in affected NFPA 805 Fire Safe Shutdown (FSS) 
instructions (previously defined as SSls). Instructions for utilizing the TDGs have been 
incorporated directly into the Main Control Room Abandonment FSS. Although not formally 
credited, use of the TOG does provide additional means of emergency power and adds to 
emergency power system reliability. 

Because the EDGs are fire risk significant, Risk Management Actions (defined by NPG-SPP-
18.4.6) will be implemented within three days upon taking an EOG out of service per NPG­
SPP-09.11.1, "Equipment Out of Service (EOOSJ Management." 

As a result of the NFPA 805 transition, significant Fire Protection Program upgrades have been 
implemented to enhance the Fire Protection Program. Those items are defined within 
Attachment S, Table S-3 of the BFN March 2013 LAR (as updated by various submittals). 
Included in those upgrades were strengthening risk and defense of depth controls for hot work 
and transient combustibles. Additionally, inspection procedures are in place to verify that hot 
work and transient combustible controls have been implemented. 

In summary, fire protection compensatory actions defined in the EOG License Amendment for 
the EDGs were based on BFN's Appendix R Program which has been superseded. BFN has 
implemented a Risk-Informed, Performance-Based Fire Protection Program (NFPA 805) which 

3 



does not credit the TDG. Although not required per the NFPA 805 Fire Protection Program, 
TDGs are required per TS 3.8.1 to support an extended AOT. Procedures are in place to 
implement the TDGs. As a result of the transition, NFPA 805 Fire Protection Program controls 
have been upgraded with strengthened hot work and transient combustible processes. 
Inspections are in place to verify hot work and transient controls are in place, thus enhancing 
fire prevention controls. The NFPA 805 analyses rely on modifications which have not yet all 
been implemented. Appropriate compensatory measures are in place to mitigate adverse 
conditions caused by modifications not yet implemented. Based on the NFPA 805 Fire 
Protection Program controls and these commitment changes, appropriate fire protection 
compensatory measures are in place when EDGs are out of service for more than 7 days. 

4 



---~~ CO}WMITMENT CHANGE EVALUATION FORM (CCEF) 
- """"~"'-·-· ""f"'-"""-'!-•=--··-" .~----------~ 

Commitment Tracking Database (CTD) Number: Driqinal"114569185 Hot Work Controls 

· Source Document: Oriainal - J.W. Shea TVAtoUSNRC March 27, 2013 License Amendment Requestto Adoot 
NFPA 805 Performance~Based Standard for Fire Protection for, Light Water Reactor Electric Generating Plants (2001 

1 Edition) ff ec:.hn ica I Specifications .Change T S-480) ( l:.44130327002) Date: _1!.::2~/3.,._1,.,./"'-15::........ ____ _ 

Existing Commitment Pescription: (Attach additional page. as necessary) 

See Attached 

Revised ComMitment Description: 

See Attached 

Summarize Justification for Rt;ivising Commitment. 

See Attached 

.See Attached FPPCRR 

j (Refer to Attachments 3 mow diagram) and 4 (description) for an explanation of tt,e commitment change evaluation 

'I process.) 
: --·-.• -~,-~ ---·- -·- - -·· . . .... . ............ 1,,..,..~ 

; PARTI 

1.1 Is the e,<rsting commitment located in the Updated Final Safety Analysis Report: Emergency 
Pl<'n, Quality Assµrance Plan, Fire Protection Program, or SecurityPlan? 

0 Y(:).s STOP. Do no.I proceed with this evaluation. Instead. use the c:1ppropriate codified process (e.g., 
10 CFR 50.59. 10 CFR 50.71{e). 10 CFR 50.54).to evaluate commitment. 

121 No Go to Part 1.2. 

i .2 Does the change to the existing commftment affect compliance with th\\! Li.cense Conditions associated with 
B'5.b Mi\igation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to ,obtain th~ 
necessary N~C approval prior to implementation .of the proposed change. · 

[8] No Go to Part II. 
it 
Ii 

: PART II 

--·-·-"---...,.....=-·--------~--==-~~~·-~·11 

I 

L _____ -

2.1 Could the change negatively affect the ability of a System. Structure or Component (SSC) to perform 1ts safety 
functiqn or negatively affect the ability bf licensee personne:I to ensure the S~C is capable of performing its 
intended safety function or could the change negatively a'ffect the ability t.o comply wlth existing commitments 
associated with B.5.b Mitigation Strategies? 

Refer to NPG-SPP-09.3, "Plant Modif1calions and Englne<?ring Change.Control: wt1ich provides topics for 
evaluating if the change affects tl1e ability of an SSC to perform its safety ft1ncUon. 

fg] No Continue with Part Ill. 

Briefly describe rationale: The revlsed comrnitment has no imoact on the abilitv to achieve safe 
shutdown in the event of a fire .. This commitment is an .interim comgensatorv measure out in· olace to 
reduce the risk and consequences ·of a fire. 

(Attach addi.tional page as necessa,y) 

! I Yes Go to 2 2 

!I 

l 
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COMMITMENT CHANGE ~VALUATION FORM (CCEF) 
~·-,., -:= """~~-,,..·=··~=~ ~==-··--- = ~·-;c'~•• ·-· 

12.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequenees of an accident 
previously evaluated? 

D Yes O No 

Basis. 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluateq? 

0 Yes D No 

Basis: 

[)oes the revised commitment involve a significant reduction in a margin of safety? 

0 Yes O No 

Basi:s: 

If any of the above q1.,1estions are answered Yes, STOP. Go not proceed with the navisi9n, OR discuss change 
with NRG and obtain any necessary approvals prror to implementation of the proposed change. 

If all tt1ree· questions are answered No, gc:i to Part Ill. 

(Attach additional page. as neces~ary). 

PART Ill 

3.1 Was the original commitment (e.g .. respons~ to NOV, LER) to restore an OBLIGATION (e.g .. rule, regulation, 
order. or license conditions)? 

0 Yes Go to Question 3.2. 

fg] No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and Justified? 

0 Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
comrnitrnentdate prior to the original commitment date 

D No STOP. Do not proceed with revision, OR apply. for appropriate regulc1tory relief. 

PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRG SER. (2) 
made in response to an NRC B.ulletin or Generic Letter. or (3J made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

~ Yes Go to 4.2. 

\ D No Go to Part\/ 

,\ 4.2 Has the original commitment been ,rnplernented? 

\ . ~ Yes STOP You riave completed this evaluation Revise commitment ill CTD. NGtify NRC ofrev1sed 
com1111tme11t in summary report 

D No STOP. Timely notify NRG of the change (as soon as practicable after the change is approved by 
management. and before 1:1ny committed completion aate/ 

-----· ··-----·- . · .. , ... -----
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f --~~~~==-~~---~~----~-.,,.._--=-=~~~-~--~~~-, 
i COIV!MiTMENT CHANGE EVALUATION FORM (CCEF} ) 

=•-•=·-•> • . . -· ~•,-••=••=-•-.,.-. ""'""""'•"'"""-·••••=-M'>•••••·-"" -·•",_) r --=-- ·-----~--- ---- --
1 PARTV 

.. 1· 5, 1 Was the originaJ.commitrnent made to minimize recurrence of.a condition adverse to quality (e.g., a long~term 
corrective acti0n stated in an LER)? 

j O Yes Go to Question 5.2. 

D No STOP. You t1ave completed this evaluatidn. ReVise commitment in CTD. No NRG notification 
required. · 

5.2 Is the revised commitment necessary to minimize recLirrence of the condition adverse to quality'? 

D Yes Revise commitment in CTD. N9tiry NRC of revised commitment in riext scheduled summary report. 

D No Revise commitment in CTD. No NRC notifiec~tion required. 

IMPACT REVIEW 

Conduct a commitment change ''impact revlew'' in conjunction with.the Responsible Supervisor. List any 
documents (e.g • procedures, NRC. sUbmittals) affected b}' this cliange below: (Attach additional page, <JS 
necessary) · · 

Description 

TVA to NRG letter dated March 31. 2013 

NPG-SPP-18.4.8 

Prepared by: R.K. Richter Jr. 

EDMS# 

L44130327002) 

Date: 12/31=/2=0_1_5=-=-~ \ 

APPROVA~~~~c.jl;~=e 

'. ~ ~-, r~ /JJ fL'/2__ VJr:J.l , Z,-ZZs)(.; 
L. i.::s;.-.An'tYeo ~' Date.---------Sign/Print 

Responsible Supervisor 

Licensing signature indicates that the relevant licensing basis has been considered. tl1e appropriate licensing change 
process l1as been used, and tllat this commitment change evaluation justifies the change. 

Once ap~,rp:ed by Licensing. this form shall be kept for the life of the plan~ in the ED_. MS vault and attached to CTD. 
EDMS # ~O ltaD3 ;_.~- CQ3 3~ CCEF attached to CTD and emailed to RS: Y / N 

Sign/Print: ~ Jz:u ,.,N= Date: -~+~-=--'1.--,,t>/I_{'--'• '2-----
, Lie Eng, Lie Prag Mgr, Corporate or Site Lie Mgr ' 1 

--------------- •ct,(·,-·· ..• ••-~ ~-.=,,,,L.~---
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Attachment to Commitment Change (114569185), defined· in March 31, 2013 NFPA 
805 LAR Cover Letter 

Existing Commitment Description: 

Commitment 5 

TVA will implement .controls limiting hot work activities (e.g., welding, cutting, and grinping)in FA 
01-03, FA 01-04. FA 02.:02, FA 02~03·, FA 02-,04, FA 03·-01, FA 03-02, FA 03-03, FA 04; FA 08, 

FA 09, FA 16, FA 20, FA 21, FA 22, FA 23, FA 24, FA 25~01, FA 26, ahd FA swni;:::H until the 

mqdifications described for.the listed,FAs in Attachment S, "table S..,2 "PlantModificatloris 
Committed/ of the enclqsure to thi.s letter are installed. If hot work actlvit.ies are necessary. the 
existing hot work qontrols specified in NPG-SPP-18.4.8, Control of Ignition SourcE!s, shall be 
augmented to require that the Fire Brigade or Senior Reactor Operatqr perform a pre-job 
briefing in accordance with NPG-SPP-18.2.2, Human Performance Tools, and perform a 
walkdown for job area familiarization prlor to performing the hot work activity. This w.!,llkdown· 
shall include. ensuring travel path is cle;:3r of obstructions, ldentifying th~ loc;ation of fire ho$eS 
ahd fire extinguishers, and verifying fire suppression .systems (manual and automatic) are 
properly aligned. · 

Additionally, TVA letter to NRC dated May 1.6, 2013, Comrnitment.19 states: 

TVA will inform the NRC 30 days prior to discontinuing each of the interim compensatory 
measures identified in Commitments 3 through 18 above. 

To satisfy this commitment, this commitment change must be submitted to the NRG. 
Commitment 19 is not being changed but is the basis for required NR,C notific:ation. 

Revised Commitment Description: 

Commitment 5 

Withdrawn (upon issuance of NPG-SPP~1B.4.8 Revision 6) 

Summarize Justification for Revising Commitment: 

BFN has incorporated the administrative controls (pre-job briefings and walktjowns referenced 
in this commrtment) into the existing NPG-SPP-'18.4.8. Prior to implementation of the risk 
informed. performance based fire protection program, BFN will have implemented LAR. Table S-
3 items (06. 43. 45) to further strengthen BFN's controls of ignition sources. Controls are based 
on industry expectations and will focus on plant areas Where risk significant scenarios ihvolving 
hot work are present Descriptions of S~3 iteh1s are as follovys: 

lte,'n 06 - add controls on use of electric he~ters anti prohibition on use of portable juel-ff red 
heaters in plant areas containing equipment important to nuclear safety or where 
there is a potential for radiological releases resulting from a fire 



Summarize Justification for Revising Commitment (Continued) 

Item 43 - correct gaps found in NFPA Si B comparison 
Item 45 - strengthen risk and defens~ in,depth admini~trative controls 

Additionc;illy, references to ShL1tdown Ris~ Management procedures to further control ignition 
sources will be added to address higher risk evolutions during non-power operations cQris,lstent 
with Item 26. 

The e;,cistilig controls and implementation of the LAR $-3 commitments will enhance the 
procedure to strengthen risk and defense in-depth cor;itrols of ignition SOLlrces. The revised 
procedure will focus ori areas with risk significant scenarios involving hot work. A 
strengthened approach will remain in place after NFPA 805 mooifications are implemented, 

Additionally, periodi~ inspections, verifying ignition source control$ are s~tisfied, are in place. 
These controls we permanent attribLJtes of the Fire Protection Program. even ~fter moi:lifications 
are implemented. · · 

Also, numerous compensatory actions associated with hot work remain in place in accordance 
with March 23, 2013 LAR cover Jetter and will remain throughou\ rnar.iy existing plant fire areas 
until modifications are implemented. These include: · 

Item 07 - controls to protect RHR Pump 1A whenever hot work is performed in FA::, m.:04, 04, 
89 
Item 08 - controls to protect Unit 1 RHR Train A wh.enever hot work is performed in FA 08 
Item 09 - controls to protect various equipment whenever hot work is performed ·in FA 02-02 
Item 10 - controls to J:>roteGt various equipment whenever hbt work is performed in FA 02-03 
Item 11 ,., controls to protect various equiP,ment whent;Ver h.ot work is performed in FA 02-04 
Item 12 - controls to protect RHRSW Pump 2B whenever hot work fs performed in FA ()3-b3 
Item 17 - controls to protect varfous equipment whenever hot work is performed in FA 20 

In.summary, NPG-SPP-18.4.8, Control of Transient Combustibles is being revised to implement 
LAR Table S-3 items along with existing controls defined in Commitment 5 for: fire a~eas where 
risk 9ignificant fire scenarios exist associated with hot work. This strengthened approach to 
control of ignition sources, along with the c:::or'npensatory actions, and cur:rent Program 
requirements. will ensure that an appropriate level of fire protection is provided until 
modifications are implemented. 
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Commitment Tracking Database (CTD) Number: Oriainal- 114569179 Transient Combustible Controls 

Source Document: Original - J.W. Shea TVA to USNRC March 27. 2013 License Amendment Request to Adopt 
NFPA 805 Performance-Based Standard for Fire Protection for Light Water Reactor Electric Generating Plants (2001 
Edition) (Technical Specifications Change TS-480) (l44130327002) and modified by J.W. Shea TVA to USNRC 
August 26. 2014 Change in Commitment Related to INterim Compensatory Measures to Reduce Risk (no CTD 
number) Date: _0=8_/2=6_/2=0~1~5 ___ _ 

Existing Commitment Description: (Attach additional page. as necessary) 

See Attached 

Revised Commitment Description: 

See Attached 

\1 Summarize Justification for Revising Commitment: 

See Attached 

See Attached FPPCRR 

, (Refer to Attachments 3 (flow diagram) and 4 (description) for an explanation of the commitment change evaluation 
process.) !-~==~--~====~-----=-----~=-=~-·-~---~~==~--
PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report. Emergency 
Plan, Quality Assurance Plan. Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59. 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

[8] No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance. with the License Conditions associated with 
B.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

[8] No Go to Part II. 

;1-----------------~-=====~~~----~-·----------;. 

TVA 40496 Page 1 of 4 NPG-SPP-03.3-3 [08-04-2015] 



COMMITMENT CHANGE EVALUATION FORM (CCEF) 
- -0-·--·~ ~ ·-·~ ":&.. ==--

··-=-=,: 
l ., =j 

l PARTII 

i 2.1 
f 

Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with B.5.b Mitigation Strategies? 

I 
I 
I 

i 

:1 

Refer to NPG-SPP-09.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

[gJ No Continue with Part Ill. 

Briefly describe rationale: The revised commitment has no impact on the ability to achieve safe 
shutdown in the event of a fire associated with transient combustibles. This commitment is an interim ! 
compensatory measure put in place to reduce the risk of a fire. See.attached FPPCRR. Revised t 
transient combustible controls consider transient fire scenarios. 1 

\ 

0 Yes 

(Attach additional page, as necessary) ); 

Go~22 I 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

0 Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

0 Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes O No 

Basis: 

If any of the above questions are answered Yes. STOP. Do not proceed with the revision. OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No. go to Part Ill. 

I (Attach additional page. as necessary) 
I 
I PART Ill 

' I 

3.1 Was the original commitment (e.g., response to NOV. LER) to restore an OBLIGATION (e.g .. rule. regulation. 
order. or license conditions)? 

D Yes Go to Question 3,2. 

[8J No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
commitment date pnor to t11e original commitment date. 

:1 0 No STOP. Do not proceed with revision. OR apply for appropriate regulatory relief. 

:I---····--- -·---·------.............. ,,._ .. ~~--~--~---·---
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COIYIM!T~ENI CHANGE EVALU_ATION FORM (CCEF) 
I 
I PART IV 

i 4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRC SER, (2) 
made in response to an NRC Bulletin or Generic Letter. or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 1 O CFR 2.204? 

[8] Yes Go to 4.2. 

D No Go to Part V. 

4.2 Has the original commitment been implemented? 

jgJ Yes STOP. You have completed this evaluation. Revise commitment in CTD. Notify NRC of revised 
commitment in summary report. 

D No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management. and before any committed completion date). 

PARTV 

i 5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
, corrective action stated in an LER)? 

D Yes Go to Question 5.2. 

D No STOP. You have completed this evaluation. Revise commitment in CTD. No NRC notification 
required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes. Revise commitment in CTD. Notify NRG of revised commitment in next scheduled summary report. 

D No Revise commitment in CTD. No NRC notification required. 

IMPACT REVIEW 

Conduct a commitment change "impact review'' in conjunction with the Responsible Supervisor. List any 
documents (e.g., procedures. NRC submittals) affected by this change below: (Attach additional page. as 
necessary) 

Description 

TVA letter.dated August:26, 2014 

NPG-SPP-18.4. 7 

Prepared by: R. K. Richter Jr 

EDMS# 

L44140826001 

Date. 09/17/2015 
..,_-==--~=---............ ~~~ ~;,!lnl-:tI"111.lt:.>~i..~;n,:r.r.:::.1.~-~=~="-""-' =··•===~~==== 

APPROVALS ,'.lflo/~ (().{Utt,.... 'J/1()/Jp 
1(/,dJ, m# 

Date: Z. -? 2 -/G, !~ . -- v-.::1' v!. ,,,· / 
Sign/Print: ___ _i.La.::-~' ·-s:::....!: .... ,AftS:;!LJ-U,V!,lllZ,::.{):=:,__~~c:L~---''c..;' ·="'c'-=:==-====-;;;;..· '-----

Resf)onsible Supervisor 

J 

l 
i: 
1: 

f 
Licensing signature indicates that tl1e relevant licensing basis has been considered. t!Je appropriate licensing change i 

. ~ ··=""'::e:Tm.111'•· --··--~~~-~r.u~r,,J • 
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r=--=-~~=-=··=~-=--····«·=z::r:-:r;.:i.=~=·-·c.,_·~~-=-·=--=~"·"'---·=· -~-~~=~-==~~==-===-;·· !1 

, . __________ . ___ .. ~(?MMl}°M~NT CHANGE EVALUATION FORM (CCEF) 

Once approved by Licensing. this form shall be kept for the life of the plant in the EDMS vault and attached to CTD. 
EDMS # fl.9o llto3 IO Co] i)~~e{ltp CCEF attached to CTb and emailed to RS: Y / N · 

. Sign/Print: 4'&,,Ao ~ Date: .,,.~'+-/..£JotD"""'Ji ..... &=-----
Lic Erig, Ltc Prog fvlgr, Corporate or Site Lie Mgr ' 

' i 
ii 
I' 

L ________ I-------·-.· .. ,.--··-·---······--·-···--····-·- -- .. ··· ...... ---·- ------~ ____ ,,_I 
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Attachment to Commitment Change for (original 114569179, as modified by 
August 26, 2014 letter) 

Existing Commitment Description: 

Commitment 4 

TVA will implement stricter control of transient combustibles for the following BFN FAs [Fire 
Areas]: FA 01-03, FA 01-04, FA 02-02,FA 02-03, FA 02-04, FA 03-01, FA 03-02, FA 03-03; FA 
16 (except for Main Control Room and Cable Spreading Room), FA 20, FA 21, and FA 25-01 
(South Section of Elevation 550' only) until the modifications described for the listed FAs in 
Attachment S, Table S-2, "Plant Modifications Committed," of the enclosure to this letter are 
installed. Transient combustibles will be controlled as follows: 

a. "In-Use" transient combustibles are acceptable without further 
evaluation; however, transient combustibles cannot be staged or 
stored in these higher risk areas unless: 

1) a transient combustible evaluation is performed. 
2) the transient combustibles are staged/stored in a closed metal 
container (e.g., cabinets, tool boxes, gang boxes. metal drums). or 
3) the transient combustibles are continuously attended. 

b. Transient combustible evaluations for staged/stored transient 
combustibles will be tracked to control quantities of transient 
combustibles allowed into these fire areas; and 

c. Performing once-per-shift walk downs to ensure that transient 
combustible controls are satisfied (e.g., waste, debris, scraps, rags or 
other combustibles resulting from work activities are removed from the 
subject fire areas, and that no transient combustibles are placed in the 
20-foot exclusion zone{s) within the listed FAs). 

Additionally, TVA letter to NRC dated May 16, 2013, Commitment 19 states: 

TVA will inform the NRC 30 days prior to discontinuing each of the interim compensatory 
measures identified in Commitments 3 through 18 above. 

To satisfy this commitment, this commitment change must be submitted to the NRC. 
Commitment 19 is not being changed but is the basis for required NRG notification. 

1 



Revised Commitment Description: 

Cor'nmitment 4 

Withdrawn (upon issuance of NPG-SPP-18.4.7 Revision 8) 

Summarize Justification for Revising Commitment: 

Prior to implementation of the risk informed, performance based fire protection program, BFN 
will have implemented LAR Table S-3 items (04, 05, 11, 35, and 45) to strengthen BFN's 
controls of transient combustibles. Controls are based on industry expectations and will focus 
on plant areas where transient combustible-free areas is credited and risk significant scenarios 
involving transient combustibles are present. Descriptions of S-3 items are as follows: 

Item 04 - allow only untreated lumber with a cross section dimension of 6" x 6" or larger to be 
used 

Item 05 - delete allowance for materials meeting UL Standard 214 
Item 11 - keep combustible fluids from coming in contact with hot pipes and 

surfaces, including insulated pipes and surfaces 
Item 35' - establish limits on the types and quantities of materials in storage areas 
Item 45 - strerigthen risk and defense in-depth administrative controls 

Based on item 45 of Table S-3, BFN will. implement a graded approach to strengthen risk and 
defense in-depth controls of transient combustibles. This approach will have threshold values to 
determine the need for compensatory actions or engineering evaluations. Areas where 
combustible free areas are credited or there are risk significant transient combustible fire 
scenarios, will require greater controls allowing no. or limited quantity (lower threshold) of 
transient combustibles , consistent with item 35. If these threshold values of transient 
combustibles are exceeded, engineering evaluations and/or compensatory actions will be 
required. These controls will allow for mandatory work to be completed within the plant and 
implementation of compensatory actions should threshold values be exceeded. Similar 
controls with different threshold values and actlons will be utilized for fire areas without risk 
significant transient fire scenarios. 

The graded approach will continue to prohibit staging of transient combustibles in combustible 
free fire areas. In other areas. materials are permitted to be staged for short durations without 
evaluations or compensatory measures. This provision allows for the placement of material that 
would be consumed during a normal work shift. and the recognition that materials may pass 
through a fire area during staging or de-staging of a work activity~ 

Additionally, in areas where risk significant transient combustible scenarios exist and/or 
transient combustible-free areas are credited. periodic inspections. verifying transient 
combustible .controls are satisfied. are in place. These controls are permanent attributes of the 
Fire Protection Program. even after modifications are implemented. · 

Also. compensatory action hourly and shiftily patrols remain in place until modifications are 
implemented. 

Jn summary. NPG-SPP-·18.4.7. Control of Transient Combustibles is being revised to implement 
LAR Table. S-3 items wilich are consistent with tile intent of Commitment 4. The graded 
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Summarize Justification for Revising Commitment (Continued) 

approach to control of transient combustibles, along with current Program requirements and the 
compensatory actions, will ensure that an appropriate level of fire protection is provided until 
modifications are implemented. · 

3 



R20 160121 002 

COMMITMENT CHANGE EVALUATION FORM 

CommitrnentTracking Number: ..... 1 ...... 1 ... il5=6=9=2c..:..14-'-----------,------------------­
SQurce Document: 

1. Letter fmm TVA to NRC, "License Amendment Request to Adopt NFPA 805 Performance-Based 
Standard for Fire Protection for Light Water Reactor Electric Generat_ing Plants (2001 E<;iition) 
(Technical Specification Change TS-480)," dated March 27, 2013 (ADAMS Acces$ion No. 
ML 13092A393} . 

2. Letter from TVA to NRC, "Response to NRC Request to Supplement License Aniendm~nt Request 
to Adopt NFPA 805 Performance-Based Standard for Fire Protection for Light Water Reactor 
Elec::tric ~enerating Plants for the Browns Ferry Nuclear Plant, Units 1, 2, and 3 
(TAC Nos. MF1185, MF1186, and MF1187)," dated May 16, 2013 (ML 13141A291) 

3. Letter from TVA to NRC, CNL-15-074, "Update to License Amenc:Jrnent Request to Adopt NFPA 
805 Performance-Based Standard for Fire Protection for Light Water Reactor Electric Generating 
Plants for the Browns Ferry Nuclear Plant, Units 1, 2, and 3 (TAC Nos. MF1185, MF1186, and 
MF1187),'' dated June 19, 2015 (ML 15174A149) 

4. Letter from TVA to NRC, CNL-14-140, "Change_ in Commitment Related to Interim Compensatory 
Measures to Reduce Fire Risk" dated August 14, 2014 (ML 14231A961) 

5, Letter from NRG to TVA, BROWNS FERRY NUCLEAR PLANT, UNITS 1, 2, ant;j 3 - ISSUANCE 
OF AMENDMENTS REGARDING TRANSITION TO A RISK-INFORMED PERFORMANCE­
BASED FIRE PROTECTION PROGRAM IN ACCORDANCE WITH 10 CFR 50.48© (CAC NOS. 
MF1185, MF1186. and MF1187," dated October 28, 4015 (ADAMS Accession No. ML 15212A796) 

Exi~ting Commitment Description: 
Commitment 6 in the referenced letters states: "TVA will implement controls \o credit temporary diesel 
generators c1s an additional power sourc::e for a shutdown board, except .during those periods when th<:l 
temporary diesel generators are being used to support alternate .decay heat removal or when moving a 
filled spent fuel storage cask past the temporary c;liesel generators, uritil the modifications described in 
Attachment S, Table S-2, "Plant Modifications Committed," of the enclose .to this letter are installed."' 

Revised Co111mitment Description: 

The revised Commtment 6 will state: "[Commitment withdrawn by TVA letter dated December 31. 20151" 

See CNL-15-253 

S4mmarize Justification for Revising Commitment: 

TVA voluntarily committed to the presence of the Temporary Diesel. Gnerators (TDGs) as an. interlm 
compensatory measure based on conseNative engineering judgment See attached sheets for additional 
iustification. -

(Attach additional sheets, as necessary) 
Refer to Appendix C for a flow diagram that outlines the commitment change evaluation process. 
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· COMMITMENT CHANGE EVALUATION FORM 

PARTI 

t 1 Is the existing commitment located in the Updateld Fina! Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program; or security Plan? 

D Yes STOP. Do .not proi;;eed With this. evaluation. Instead, use tjie appropriate codifi$d process (e.g,, 
10 GFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) tQ evalµa~e commitm~ht. · · 

[8l No Go to Part 1.2. 

~ 2 Does the change .to the existing commitment affect. conipl1arice with the License Conditions associated WitlJ 
B.5:b Mitjgatiqn Strategies? 

D Yes: ~TOP, Do riot proceed with this. evalua.tlcm. lnstea~, use the 1 D CFR 50.90 process lo obtain the 
necessary NRC approval prior to implementation of the proposed change. · 

~ No Go to Part II. 

PART 11 

2.1 Could th~ change negatively affect the ability of a System, Structure tor Component (SSC)ito perform its\safety 
function or negatively ·affect the ability oflicensee personnel to ensur¢ ttl~ SSC ls capable of perforrnlng lts 
intended safety ft.inctlon or cpuld the Chi3rige nEigatlvely affect the ability to comply with exlsting commitment~ 
c!S~ociated with B,5 .. bMitigation.Strategies? · 

Refer to NRG-SPP-9.3, "Plant Moc:Hfications i;,nd Engineering Change Control.'' which provfdes 1opics for 
evaluating if the ~hange affects the !3bllity of an SSC t<;> perform its safE?tY function. 

-~ No Continue with Part Ill. 

Briefly des.cribe rationale: Refer to.rationale .described In the attached continuation sheets 

0 Yes. Go to 2.2 

TVA40496 Page 2 of 5 NPG-SPP-03.3:.3 [4-30-2014] 



COMMITMENT CHANGE EVALUATION FORM 

2.2 Perform a safety evalµation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
GQnsideratlon exists: 

'Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

B.asis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes O No 

Basis: 

Does the revised c9mmitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis; 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss.change 
with N RC 9nd obtain any necessary approvals prior to implementation of the proposed ~hange. 

If all three questions are answered No, go to Part IIL 

(Attach additional information, as necessary) 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or lic~nse conditions)? 

D Yes Go to Question 3.2. 

lg) No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional shee.ts as necessary) and notify NRC of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis for. a safety decision in an NRG SER, (2) 
made in response to an NRG Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 GFR 50.54(f) or 10 CFR 22047 

D Yes Go to '4.2. 

[gJ No Go to PartV 

4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation, Revise commitment in commitment tracking database. 
Notify NRC of revised commitment in summ·ary report. 

D No STOP Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date), 

TVA 40496 Page 3 of 5 NPG-SPP-03.3-3 [4.,30-2014} 



COMMITMENT CHANG I; EVALUATION FORM 

.PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition advers.e to quality (e.g., a long-term 
corrective action stated in an LER)? 

.D Yes Go to Quee,t[on 5:2. 

[gj No. STOP. You have cqmpleted this evaluation. R~vise commitment in commitment trackipg database. 
No NRC notification required. 

Altho(Jgh this evaluation indicates the commitment can be revised without:NRC notjfic$tibh, TVA letter tp 
NRC dated May 16, 2013 t.omrnitmeht 19 st'ates:. "TVA will inform the NRG 30 days .Prior tt;> t;ilscqntiriuing 
each of the itit~rim compen!;,atory m!=asures identified in C9mmitments ;3 through ·18, abov~.".Th·u~ this 
i:::ommitm~nt change must be submitted to NRG. . 

5.2 Is th.e revised 9ommitme11t necessary to minimize r!;!t:urrence of the condition adverse to qu?lity? 

D Yes Revise commJtment in commitmem tracking da,taoase, l\lotlfy NRG .of revise.d commitment in next 
annual/RFO inte.rval summary report. 

D Np Revis~ eommitm~nt in comrriltmen, tracking database .. No NRC notification required. 

IMPACT .REVIEW 

Cond·uct a commitment change ''fmpaqt review" in c~:mjunction With .the Responsible Organizatio,n. !Jst any 
dqcuments (e.g., procedures, NRC submittals) affected'by;this cha11ge below:. 

Description 

TVA letter to•NRC. dated May 16, 2013, 

EDMS# 

L,44.130516001' 

Date: 1 z.. /1 7 / ,.5-

Dc1te: 12/17/is-
:;:; J 

Licens'ing signature indicates 'that the relevant licensing basis has been considered, the appropriate licensing change 
process has been used, and that thi's commitmentchange evaluation justifies the change .. 

Date: -_;_,P ....... -/ __ I '_l /......,1 S,--. · __ 

TVA 40496 Page 4 of 5 



COMMITMENT CHANGE EVALUATION FORM 

cc: Licensing File. 
Responsible Organization 
EDMS 

~ustification for removal of this commitment: 

The rationale for this conclusion is as follows; 

• The current safe shutdown instructions (SSls) for fire under the Appendix R. licensing basis 
provide a single success path to safe shutdown and involve intentionally disconnecting .offsite 
power from the safety busses (Self-lradu~ed Station Blackout, or SISBO), pladng significant 
reliance on the· availability of specifi(:: Emergency Diesel Generators (EOGs) depending on the 
fire area involved. The new fire safe shutdown procedures (FSSs) for BFN, whic;h are currently 
schedule.d to be implementeq by May 23, 2016, eliminate SISBQ and allow for the use of any 
available success path to achieve a Safe and Stable .condition. For example, the FSSs will allow 
for the use of offsite power and EOG cross-tie capabilities between units if rie~essary. 

• Tne inclusion of the temporary diesel generators (JOGs) as an interim c9mpensatory measure 
was not based on risk quantification, but rather on conservative engineering judgment. The TOGs 
are not included, in any BFN PRA moclels. 

• Consistent With the NRC Safety Evaluation (Reference 5), appropriate compensatory measures 
will remain in place. until the modifications described in Att~chment S to the LAR are instalied, 

• The TOGs will continue to be available as needed during extended maintenance activities for the 
Emergency Diesel Gem~rators (EOGs) in compliance with Technical,Specifications Section 
3.8.1:B. 

Therefore, afteneconsideration of the importance of the temporary diesel generators, TVA has 
qoncluded that the temporary diesel generators are not needed as ·an interim compensatory measure 
beyond the NFPA 805 Implementation date of May 23, 2016. 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) ·--~,.-e../1 
Commltment Tra9king Database (CTD) Number:. Originalc 114569374 (Commltment#14 Transient Combustible 

1 

Controls) 

Source Document Original - J.W Shea TVA tci USNRC March 27, 2013 license.Amendment Request to Adopt 
NFPA 805 Performarice.:Based Standard for Fire Protection for Light Water Reactor Electric Generating Plants (2001 
.Editionl (Technical Specifications Change TS-480) (i..44130327002) and modified ov J.W. Shea TVA to l3SNRC 
Auaust 26. 2014 Change in Commitment Related to INterim Compensatory Measures to Reduce Risk 
(l44140826001) {no CTD number) Date; -"0'"""8"'"""/2=6=/2"'"'0'--1 __ 5 _____ ~ 

Existing C ominitment Descriptjon: (Atlacti additional page, as necessary) 

See Attached 

Revised Commitm.ent Description: 

See Attached 

Summarize Justification for Revising Commitment 

See Attached 

See FRPCRR 

(Refer to Attachments 3. (flow diagram) and 4 (description) for: an explanation bf the commitment change evaluation 
process.) 

PART! 

1.1, Is the existing commitment located in the LJpdated Final Safety Analysis Report, Emergency 
Pl13n, Quality Assurance Plan, Fire Protecti9n Program, or Sec1.1rity Pla'n? 

D Yes STbP. Do not proceed with this evaluation. Jnstea,d, use the appropriate codified process (e.g., 
10 CFR 50.59. 10 CFR 50,71(e). 10 CFR 50.54) to evaluate cbmniitment. ·· 

[gJ Ne Go to Part 1.2. 

\i 1.2 Does the c,hange to the existing commitment affect r::ompliance with the License Conditions associ;:it!=d with 
8.5.b Mi~igation Strategies? 

·O Yes 

i 

I 
STOP. Do not proceed with this evaluation. Instead, use thi; 10 CFR 50.80 process to obtain the 

necessary NRC approval prior to irnplementatfori of the proposed change. 

Go tq P~rt II. 

'L------~---------r 
l 
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COMMITMENT CHANGE EVALUATION FORM '(CCEF) 
" - ··- :.z-s··-· 

'l PARTII . 

1

1 2.1 Gaul~ the chang7 negatively aifect_ '.he ab_ifity of a System. Structure or Cornpon~nt (SSC) to perform (ts ~afety 
, function or negatively affect the ability of 11.censee personnel to ensure the SSC ,s capable of perforrrnng its 

intended safety function or could the change negatively affect the ability to comply with,existing commitments 
associated with B.5.b Mitigation Strategies? 

Refer to NPG-SPP-09.3, "Plant Modifications and Engineering Change C9ntrol." which provides topics for 
evaluating if the chang~ affects the aqility of an SSC to perform its safety function. 

(gJ No t:::oritim,e with Part Ill. 

Briefly describe rationale: The revised commitment has no impact on the ability to achieve safe 
shutdown in the event of a .fire associated with transient combustibles. This commitment is an interim 
compensatory measure put in place to reduce the risk of a fire. See attached FPPCRR Revised 
transient combustible controls consider transient fire scenarios. 

(Attach additionalpag'{:, as necessary) 

D Yes Go. to 2.2 

; 2.2 Perform a safety evaluation using the follovving 1 o CFR 50.92 criteria to determine if a significant hazards 
consideratlon exists: 

Ooes the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Ba~is: 

Does. the revised commitment create the possibility 9fa new or differentkind of accident fron, any accident 
previously evaluated? 

0 Yes D No 

~asis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes O No 

Basis: 

If any of the above qllestions are answered Y~s. STOP. Do not proceed with the revision, OR discuss change 
with NRC and obt?in any necessary approvals prior to implementation of the proposed <:hang~. 

if all three.questions ar.e answered No. go to Part Ill. 

(Al/1;1ch acklitional page. as necessary) 
i 

·=-.. ~~~,-.. ~·~==-==~==~=~-.... ~~=--11 
,1 PART Ill 

:u Was the original cornmitrnent (e.g .. resp.arise-to NOV LER) to restore an OBLIGATION (e.g .. rule. regulation. 
order. or license conditions)? 

0 Yes Go ta Question 3 2 

{g] No Go to Part IV. 

3 2 ls t11e proposed revised commitment date necessary and justified? 

n Yes Briefly descrilJe rationale (attach addH1onal sheers as necessan// and notify NRG of revised 
commitment oate prior to the original commitment date 

O No STOP. Do not proceed witn revision. OR apply for appropriate regulatory relief 

.. - ....... _,. ___ .. __ _ 
. ',-.,;,--•·.=;.·,-··,- ---. - .. - •• ,, •.. _-,,_---..--------
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PART IV 

4.1 Was the original commitment: (1) ~xplicitfy creditec;l as the basis for a safety decis)on in an N RC SER. (2) 
made in re,sponse to an NRC Bulletin or Generic Letter. or (3) made in response to a request for information 
under 10 CFR 50. 54(f) or 1 O CFR 2.204? 

[Z] Yes Gb to 4.2. 

D No G·o to Part V. 

4.2 Has the original commitment been implemented? 

[gJ Yes STOP. You have completed this evaluation. Revise commitment in CTD. Notify NRC of revised 
i · commitment in summary report. 

I D No STOP. Timely notify NRC of the change (as soon as prc\cticable after the cfiange is approved by 
management. and before any committed completion date), 

PARTV 

5.1 Was the original comm.itment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

D Yes Go to Question 5.2. 

D No STOP. You have completed this evaluation. Revise commitment ln cro. No NRC notificatiori 
requir.ed. 

5.2 Is the revised commitmentnec~ssary to min1niize recurrence of the condition adverse to quality? 

_I 

D Yes Revise commitment-in CTD. Notify NRG of revised commitment in next scheduled summary report. 

D No Revise commitment in CTD. No NRG notification required. 
' 

i 
-=1--==~~=-~=-~---=-·---·------·-·-·==~=~~=~~=~=~=======~~~-~1 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the 'Responsible Supervisor. List any 
documents {e.g .. procedures. NRC subtnittals) affected by this change below: (Attach additional page. as 
necessary) 

Description 

TVA letter dated August 26, 2014 

NPG-SPP-18.4.7 

EDMS# 

l44140826001 

'11 

I 
J\ 

, Prepared by R. K. Richter Jr Date: 09/17/2015 \\ 
• .--· '-'-~~-- • • • • ~~, M' =~~~>-U:,f-F-===•= ''"""''"''"""'-""~-•~•--=-=, 

A:PROVALS ww..(tt--J~ 9/Joliv \ 
Sign/Prinr L 1. S,-AF6)'?0 (S:;)(~~~ v)Jlv Date Z-ZZ-lle /l 

Responsible Supervisor I 
1' 

1 Licens1rig signature indicates tllai t11e relevant licensinQ basis has been considered. the appropriate licensing change ; 
~---·- ....... --·· -------- ---- ·---· ............... ,-·--· ' 
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r= ... . ..· -c~- .... C(?~_MITIVIENT ~!°iANGE _EV~L~.£\. TIO!'J FORM (CCEF) 
j ----~,,,~ .•.. - ~. = ~~. --;. ··~·--·~-·-·--·~·-· .. . ... 
, process hc!S been used, and that this commitment ch~nge·evalui::!tion jLJ~tifies the change. 

I Onc.e appmved by Licensing, this form Shall be kept for the !ife of thEl plant in the EDMS vault and attached to CTD: 
EDMS # i..').o l<PO~JD 008 i)lfZ._ CCEF attached to CTD and emailed to RS: Y / N . 

~· 3j,o/1Jd 

Sigp/Prlnt: ----'"'/6-=-. .._j;.:.-J .... M.,..· ..... ,url,..,;w,· ..__---~-------
. Lie Eng, Uc Prog Mgr, Corporate or S;te· Uc Mgr 
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Attachmentto Commitment Change for {original 114569374, as.modified by August 26, 
2014 letter) · 

Existing Commitment Description: 

Commitment 14: 

TVA wm designate the FA 04, FA 08, FA 09, FA 16 (Cable Spreading Room only}, FA 22, FA 
23, FA 24, and FA 25-01. (North Section of ElevcJtiori 550' only} as transient combustible-free 
areas, perform oncE! per- shift walk downs to ensure .that transient combustible controls are 
satisfi~d, ahd establish the same contrqls as the current 20-fodt exclusion zones. except that 
tags required by plant procedures may·be present in these FAs, L1ntil the modifications for th~ 
listed FAs described in Attachments. Table S-'2. "Plant Modifications Committed," of the 
enclosure to this letter are installed. · 

Additiqnally, TVA letter to NRG dated May 16. 2013, Commitment 19 s;tates: 

TVA will inform the NRG 30 days prior to discontinuing each of the interim compen$atory 
measures. identified in Commitments 3 through 18 above. 

To satisfy this commitment. this commitment chang1;: must be submitted to the NRC. 
Cmtirnit.ment 19 is not being changed but is the basis for reqpired NRG notification. 

Revised Commitment D~scription: 

Commitment 14 

Withdrawn (upon 1ssuanc;e of NPG-SPP-18.4. 7 Rev 8) 

Summarize Justification for Revising Commitment: 

Prior to implementation of the risk informed, performance based fire protection program, BFN 
will have implemented LAR Table S-3 items (04, 05, 11, 35, and 45) to strengthen BFN's 
controls of transient combustibles. Controls are based on industry expect~tions and will focus 
on plant ar~as where transient combustib.le-free areas are credited or .nsk significant scenarios 
involving transient combustibles are present. Descriptions of S-3 items are as follows: 

Item 04 - allow 9nly untreated lumber with a cross section dimension of 6" x 6" ,or larger to be 
used 

Item 05 - delete allowance for materials ·m~eting UL Standard 214 
Item 11 - l<eep combustible fluids from coming 1r1 contact with hot pipes and 

sutfaces, including insulated pipes and surfaces 
Item 35"' establish limits on the types and quantities of materials in storage areas 
Item 45 - strengthen risk and defense in-depth administrative controls 

Based on item 45 of Table S-3. BFN will implement a graded approach to strengthen risk and 
defense in-depth controls of transient combustibles. Areas where combustible free.areas are 
credited or there are risk significant transient combustible fire scenarios. will reqwre greater 
controls allowing no. or limited qLtaritities of transient combustibles without evaluations or 
con1pensatory actions. consistent with item 35. If these threshold values of transient 

l 



Summarize Justification for Revising Commitment (continued) 

combustibles are exceeded evaluations or compensatory actions will be required. These 
controls will allow for mandatory work to be tQmpleted within the plant and implementation of 
compensatory ac:trons should threshold valµes be exceeded. Similar controls. with different 
threshold values and actions will be utilized for fire areas without risk signific~rit trcinsient fire 
scenarios. 

The graded approach will continue to prohibit staging 9f t~ansi.ent combustibles 1n combustible 
fre.e fire areas. lrl other areas., materials ~re permitted to be staged for sf:)ort .durations with9ul 
evaluatjons or compensatory m(:;as!Jres. This provision allows for the placement of material 
that would be consumed during a normal work shift, and the recognition th.at mat,erials may pass 
through a fire area during staging or' de-staging of a work activity. Ar~o, the revised transient 
combustible cqntrol procedure will allow the use of other non significant quantities of 
combustibl~s (e.g., signage! warning tape) that are required to support plant operations. 

Additionally, in areas where risk significant transient combustible scenarios exist c1nd/or 
transient combustible-free areas an~ credited, periodic inspections, verifying tra,nsient 
combustible controls are satisfied, are in place. These contr<:ils are attributes of the current Fire 
Protection Pro~ram even after modifications are implement.ed. 

Als(), compensatory ·action hot:Jrly and shirtiJy, patr'Qls remain lh plac:E;! .until rnadmcations are 
implement~d. 

In summary, NPG-.SPP-18.4.7, Control of Transient Comqustjbles i~ being revised to implement 
LAR Tabl~ S-3 items which are consistent with the intent of Commitment 14. The graded 
approach to control of transient combustibles, along .with current Program requirements and the 
coryipensatory actions·. will ensure that an appropriate level offir~ protection is provided until 
modifk:atibns are implemented. 
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COMMITMENT CHANGE EVALUATION FORM 

Commitment Tracking Number: 114574578 

Source Document: NFPA 805 Transition LAR Date: 03/24/2013 

Existing Commitment Description: 

LAR - BFN Transition to 10CFR 50.48{c) ,.NFPA 805 This is a modification. 

Install (8 total) inter1:1osing relays to isolate 4kV Shutdown Board breaker control circuits from s1:1urious· closure 
sionals. 

Revised Commitm.ent Description: 

LAR. Attachments, Table S-2,.ltem 8 is revised to "Install (6 total) inter1:1osing relays to isolate 4kV Shutdown 
Board breaker control circuits from SQUrious closure due to fire damage to cables associated with lockout relays 
86-1 and ·s6,.2. 

Summarize Jµstification for Revising Commitment: 

The modification descrigtion is clarified to be more SQecific aboutthe failure being addressed. There are 8 circuit 
breakers of concern that interface.with lockout relays 86 .. t and 85:-2. However, twci of the breakers-are located.in. 
the same switchgear as ,the .associated lockout relai with no external .cables. Therefore two circuit breakers do 
not .reguire installation of .a lockout relay. The. intent of the modification is not changed. · 

Variance from Deterministic Reguirements (VFDR), Recovert Action, and LAR, Attachment A. "NEI 04-02 Table 
g,.1 Transition of Fundamental Fire Protection Program & Design Elements," Changes: · 

This clarification re~uires no other changes to the LAR. 

(Attach additional sheets, as necessary) 

Refer to Appendix C for a flow diagram that outlines the commitment change evaluation proce~s. 

PARTI 

1.1 Is the existing commitment located in the Upc;i~ted Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Ffre Protection ·Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 5Q,71(e), 10 CFR 50.54) to evaluate commitment. 

~ No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditlons associated witn 
B.5.b Mitigation Strategies? . 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 GFR 50.90 process to obtain the 
necessary NRC ~pproval prior to implementation of the proposed change. 

18] No Go to Part II. 

-
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COMMITMENT CHANGE EVALUATION FORM 

PART II 

2.1 Could ~lie c:hange negatively affect the ability of a System, Structure or Component (SSC) to p~rform its safety 
function ¢r negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intenc;ie.d safety function or could the change neg~tively affect the ability to comply with existing commitments 
associated with ·B.5: b Mitigation Strategies? · 

Refer to NPG-SPP-9.3, "Plant Modifications ~md Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

[8J No .Continue.with Part Ill. 

Briefly describe rationale: Uodating the remaining Implementation items and modifications of more 
claritv. 

D Yes Go to 2.2 

2'.2 Perform a safety evaluation using the f9llowing 10 CFR 50,92 criteria to determine if a significant hazards 
consideration exists: 

Does the reviseq commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? · 

D Yes D No 

Basis: 

.Does the revised comrriitment create the possibility of a new or different kind of accident from any a.ccident 
previously evaluated? 

D Yes ti No ' 

Basis: 

Does the revised commitment involve a significant (eduction in a margin bf safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRG and obtain any necessary approvals prior to implementa\ion of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional information, as necessary) 
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COMMITMENT CHANGE EVALUATION FpRM 

PARTIII 

3.1 Was the original commitment (e.g., response ;to NOV, L8R} to restore an OBLl~ATION (e.g., rule, regulation, 
order, or license conditions}? 

D Yes Go to Question 3.2 . 

. jg] No Go t.o Part IV. 

3:2 Is the propose9 revised commitment date necessary and·justified? 

D Yes Briefly describe rationale {attach additional sheets as necessary) and, notify NRC of !'$vised 
c9mmitment dati:! prior to the original cornmitmer')t date .. 

D No STOP. Do not proceed with revi$ion, OR apply f0r appropriate rl';gulatory relief. 

PART IV 

4,1 Was the original·commltment: (1) explicitly credited as th~ basis for a safety decision in an NRC SER, (2) 
made in response to an NRC Bulletin or Generic Letter, or (3) made.in response to a requestfdt information 
under 10 CF'R 50,.54(f) or 10. CFR 2.204? 

D Yes Go:to 4.2. 

l8l No Go to Part V. 

4.2 I-fas the original commitment b:een implemented? 

D Yes STOP. You have completed this ev~luaticm. Revise commitment in commitment tracking clatabase. 
Notify N RC of revised commitment in summary rei:iort. 

D No :$TOP. Timely notify NRC of the change (as soon <?:s practicable after the change is approve<;! by 
management, and oefore any committed completion date). 

PARTV 

5.1 Was .the orlginal commitment m~de to minimize recurrence of q condition adverse to quality (e.g., a long~term 
corrective action .stated in an LER)? 

d Yes Go to Question 5.2. 

181 No STQP. You have completed this evaluation. Revise commitment in commitment tracking oatabase, 
No N RC notificati9n required. 

5.2 ·1s the revised commitment necessary to minimize rec::urrence of the .condition adverse to quality? 

D Yes Revise commitme11t in commjtment tracking dat1:jb~se, Notify NRC of revised commitment in next 
annual/RFO interval summary report. 

D No Revise commitment in commitment tracking database. No NRG notifi.cation required. 
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COMMITMENT CHANGE· EVALUATION FORM 

IMPACT REVIEW 

Conduct a commitment change ''impact review" in i;;onjunc;:tiQn with the Responsible Organization. List any 
documents (e.g., procedures, NRC submittals) affected l;>y this i::hahge .below: 

Descrip~ion 

NFPA.805 LA~ 

Prepared by: J. D .. Wolcott 

PrinVSign: Todd Stafford 

APPROVALS. 

EDMS# 

L44 130327 002 

Date: ~-n-, <-

Licensing signature indiceltes .that the relevant licensing basls has been considered, the appropriate lic~msing change 
process has been used, c!Od that this commitment change evaluation jLthe change. 

Print/Sign:b:r·~ . . /11,.r..e.U ~.Mt ?l:fx'°!H,,, Date: e1-z/ts.-/l:o1J.-

cc: Licensing File 
Respons;bfe Organization 
EDMS 

lVA40496 

[iJucJeai:Ji(c1ih~g., 
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I [po:,l l O IS r 
ii COMMITMENT CHANGE EVALUATION FORM 
i 

Commitment Tracking Number: """'1...:.1...,,4.::;.57..:....4..:..;7c..:9c.::O'--------------------------

Source Document: NFPA 805 Transition LAR 

Existing Commitment Description: 

LAR - BFN Transition to 1 OCFR 50.48(cl -NFPA 805 This is a modification. 

Date: 03/24/2013 

Install interposing relays (4 total) to isolate 4kV Shutdown Board crosstie breaker control circuits from spurlous 
closure signals. · 

Revised Commitment Description: 

LAR, Attachment S. Table S-2, Item 13 is revised to "Install interposing relays (4 total) to isolate 4kV.Shutdown 
Board crosstie· breaker control circuits from spurious closure due to fire damage to cables associated with lockout 
relays 86-SCA, 86-SCB. 86-SCC and 86-SCD, 

Summarize Justification for Revising Commitment: 

The modification description is clarified to be more specific about the failure being.addressed. The.modification is 
not.chanaed. · 

Variance.from Deterministic Requirements {VFDR). Recovery Action, and LAR, Attachment A "NEI 04-02 Taole 
B-1 Transition of Fundamental Fire Protection Program & Design Eler'nents .... Changes: · 

This clarification requires no other changes to the LAR. 

(Attach additional sheets, as necessary) 

1 

Refer to Appendix Q tor a flow diagram (hat outlines the ~ommitment change evaluation proC,,ss. 

, PARTI 

1.1 Is the existing commitment located In the Updated Final Safety Analysis Report; Emergency 
Plan, Qµality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead. use the appropriate codified process (e.g., 
10 CFR f?0.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

18'.1 No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with, the License Conditions associated with 
8.5.b Mitigation Strategi$s? 

D Yes STOP. Do.not proceed with this evaluation., lnstead 1 wse the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

18'.1 No Go to Part IL 

TVA 40496 Page 1 of 4 
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COMMITMENT CHANGE, EVALUATION FORM 
' , ' ' ' ~- . . ,, 

PART II 

2.1 Qould the change negatively affect.the ability of cl System, Structure or Component (SSC) to perform It$ safety 
function or negcJtively affect the ability of licensee personnel to ensure the SSC is capable of performing its · 
lntended safety fµnction or could.the change negatively affect the ability to comply with. existing commitments 
assocJated with B,5.b Miti9ation. Strategie?? · 

Refer to NPG'."SPP.:9;3, uPlant Modifications and 'Engineering, Gh1=mge Control," which provides topics for 
evaluating if the ch~uige affect$ the ability of an SSC to perform its safety function. 

(8) No Qor\tinue 1JVith Part Ill. 

B(iefly .describe rationale: . Updating the remaining implementation items and tr1odifications of more 
ciaffl~ -

D Yes Go. to 2.2 

2,2 Perform a safety evaluiation using the following 1 o CFR 58:92 criteria. to determine if a signlficant hazards 
cons1deri:1tiQn exi$ts: · · 

Does the revised commitment invc;,lve. a significant in.crease rn the probability or consequences of an accident 
previously evaluated? · 

D Yes. D No 

(;3asis: 

Does the revised commitmehtcreate the possibility of.a new or different kind ofaccidentfrom.~iny accident 
previously evaluate9?, 

D Yes D No 
Basis: 

Does the revlsed commitment involve a significant reduqtion in a margin of safety? 

D Yes. 0 No 

Basis: 

If any of the at?ove questions are. answered Yes, STOP, Do not proceed wit.h the revision, ORpisc~ss change 
with NRC and obtarn any necessary approvals prior tb implementation ofthe propqsed change. 

If all three questions a:re answerei:I No, go to Part Ill. 

(Attach additionai information, as. necessary) 
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COMMITMENT CHANGE EVALUATION FORM 

PART Ill 

3.1 Was the original commitment (e,g., response to NOV, LER) to restore an OBLIGATION (e"g., rule, regulatiori, 
order, or lic~nse conditions}? 

D Yes Go to Question 3.2. 

~ No Go to Part IV. 

3.2 Is the proposed revised commitment date. nece~sary c)nd justified? 

D Yes Briefly describe rationale (attach additional sheets as nec\3ssary) and notify NRC of revil5ed 
commitment date prior to the original commitment date. · · 

D No STOP. Do not propeed with revision, OR apply for appropria,te regulatory relief. 

PA.RTIV 

4.'1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRC SER, (2) 
rriade in response to an NRC Bulletin or Generic Letter, or (3) macle in respqnse to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes, Go to 4.2., 

~ No Go to Part V. 

4,2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaiuation. Revise commitment in commitmentlracking database. 
Notify NRC of revis~d commitment in summary report. 

D No STOP. Timely notify NRC'of the change (as soon as practicable after the change is approved by 
management, and before any c;:ornmitted completion date). 

PARTV 

5: 1 Was the origin_al commjtment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
cc;mective action stated in an LER)? 

D Yes Go to Question 5.2 . 

. ~ No STOP. You have completed this evaluation. Revise commitment in commitment tracking database,. 
No NRG notification required. 

5.2 Is the revise_d commitment necessary to minimize r~currence of the conditien adverse to quality? 

D Yes 'Revise commitment in commitment tracking database. Notify NRC of revised commitment in next 
annual/RFO interval summary report. 

'D No Revise commitment in commitment tracking database. No NRG notification required. 
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COMMITMENT CHANGE EVALUATION FORM 

IMPACT REVIEW 

Conduct~ commitment change i'impaclreview'; in conjunction with the Responsible Organization. ·ust any 
documents (e.g., proce9ures, NRC submittals) affected by this change l;lelow: 

Description 

NFPA805 LAR 

Prepared by: J. D. Wolcott 

APPROVALS 

Print/Sign: Todd Stafford ~~ 
Responsfbi,e Organization 

EDMS·# 

L44130327 002 

Date: ~-f")-1~ 

Date: la~ tj ... 1 S::: 

Licensing signature indicates tha~ the relevant lic;:ensihg basis has been considered, the appropriate licensing change · 
process has b~en used, and thatthis commitment change evaluation justifies the change. 

PrinU$ign: /"ff D @ ""' // Nuq/ea~d,.,, e,£.,4 ~I,, Dale: ,>1/0"/z. ~ ,.--

cc: Ucensing File 
Responsible Organization 
EDMS 
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f2:Jn I ~J(}~ l l D1Y-
COMMITMENT CHANGE EVALUATION FORM 

Commitment Tracking Number: 114574882 

Source Document: NFPA805 Transition LAR Date: 03/24/2013 

Existing Commitm.~nt Description: 

LAR - BFN Transition to 10CFR 50.48(c) -NFPA 805 This is a modification. 

Install intergosing rela':{s (8 total} to isolate the 4kV Shutdown Board OG breaker control circuits froni s12urious 
closure signals. 

Revised Commitment Description: 

LAR, Attachment S, Table S-2, Item 18 is revised to "Install interQosing relays (8 total) to isolate the 4kV 
Shutdown Board DG breakeu::ontrol circuits from ·SQurious closure aue to fire damage to cables associated with 
lockout relay:s· 86-GA, 86-GB, 86-GC, 86'-GD, 86-G3A, 86-G3B, .86-G3C, and 86-G3D. 

Summarize Justificatlon for Revising Commitment: 

The modification descriQtion .is clarified to be more sgecific about the failure being addressed .. The modification is 
nOt changed. 

Variance from Deterministic Reguirements (VFDR), Recover'i Action, and LAR, Attachment A, "NE1·04-02 Table 
B-1 Transition of Fundamental Fire Protection Program & Design Elements;'' Changes: 

This clarification reguires no other changes·to the.LAR. 

(Attach additional sheets, as necess?ry) 

Refer to Appendix C for a flow.diagram that outlines the. commitment ch~nge evaluation process. 

PARTI 

1.1 Is the existing commitment located in the Updated Final Sc:1fety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with thi$ evaluation. ln!:itead, use the· appropriate codified process (e.g,, 
1 O CFR 50.59, 10 CFR 50: 71 (e), 10 CFR 50.54) to evaluate commitment. 

~ No Go to Part 1.2. 

1.2 Does the.change to the existing commitment ciffect compliance with the License Conditions associated with 
8.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed With this evaluat(on. Instead, use the 1 o GFR 50.90 process to· obtain the 
necessary NRC approval prior to implementation of the proposed change. 

~ No Goto Part II. 
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COMMITMENT CHANGE EVALUATION FORM 

PARTII 

2.1 Could the change neg?tively affect the ability of a System, Structure or Component (SSC} to perform its safety 
function or negatively affecUhe ability of licensee personnel to ensure the SSC is capable of pel"fornifng its 
intended safety function or could the change negatively affect the ability to comply with existing commitmen'ts 
associated with B.5.b Mitigation Strategies? · 

Refer to NPG-SPP.:.9.3, "Plant Modifications and Engine·ering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

IZJ No contihue Witt, Part 111. 
Briefly de~cribe rationale: Updating the remaining. Implementation items and modifidations of more 
c:laritv. 

D Yes Go to 2·.2 

2·.2 Perform· a safety evaluation using the fqllowing 1 O CFR 50.$2 criteria to determine if a significant hazards 
cori$iderafion exists: · · 

Does the revis.ed commitment irwolve a significant increase in the probability .or consequenct:1s of a.n ·accident 
previous!y evaluated? ·· · 

D Yes. D No 

Basis: 

Does the revised commitment create the possibility of a new or different kin.d of accident from MY acc.ident 
previously evaluii3ted? 

D Yes D No 

Basis: 

Does tne revised c;ommitmE?nt lnvolve a·sjgnifici;int reduction 1,n a margin of safety? 

D Yes D No 
Basis: 

If any of .the above questions are answered Yes, STOP .. Do not proceed with the revision, OR discuss change 
with NRC arid obtaJn any necessary approvals prior to implem.eritation cif the proposed cnang(;!. · 

If all three questiqns .are ·answereq No, {JO to Part Ill. 

(Attach additional Information, as nece$sary) 
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COMMITMENT CHANGE EVALVATION FORM 

PARTl!I 

3.1 Was the original commitment (e.g,. response to NOV, LER) to restore an OBLIGATION (e.g., rule, re,gulation; 
order, or license cqnditions)? 

D Yes Go to Question 3.2, 

[8J ·No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as 11ecess§lry) and notify -NRC of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not pmceedwith rev1sion, OR apply for appropriate regl!latory relieL 

PART IV 

4,1 vvas·the original commitm~nt: (1) e:>.<plicrtly credited as "the basis for, a safety decislon in an NRG SER, (2) 
made in re~ponse to an NRG Bu.lletin or Generic Lett.er, ·of (3) made "in response to a request for iriformaticm 

· under 10 GFR 50.54(f) or 10 CFR 2.2Q4? 

D Yes Go to 4.2. 

~ No Go to Part v: 
4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation: Revise commitment in commitment tracking database_ 
Notify NRG of revised commitment rn summary report 

D No :STOP. Timely notify NRG of the change (as soon as practicable after th~ change is approved by 
m;::magement, and' before any committed completion date). · 

PARTV 

5.1 Was the qriginal commitment made,to minimize recurrence pf.a condition adven~e to quallty (e.g., a long-term 
corrective action stated ln an LER)? · 

0 Yes Go to Question !>'.2. 

~ No STOP. You have completed this evaluation. Revise commitment ill commitment trackfng database: 
No NR'C notification required_ 

5.2 Is the r~vised commitment necessary to minimize recurrencl:l of the condition adverse to quality? 

D Yes Revise commitment in commitmE:!nt tracking database. Notify NRC qf revised commitmentin next 
annual/RFO interval summary report. 

D No Rl=vise commitment in commitment tracking dataqase. No NRG m>tification ·required. 
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COMMITMENT CHANGE EVALUATION FORM 

IMPACT REVIEW 

Conduct a commit111ent chang~ "irripact review" in conjunction with the Responsible Organization. List ~my 
documents (e.g., procedures, NRe submittals} affected by this change below: 

NFPA 805 LAR 

Prepared by: J. IJ. Wolcott 

Print/Sign: Todd Stafford 

Description 

APPROVALS 

~ v r?,r7 
/9".'r- ~. 

Responsible Org~nization 

EDMS# 

L44 130327 002 

Date: ~-P-1 ~ 

Date: ·LQ~O-·\ S 

Licensing signa~ure indicates that the relevant licer:ising basis has been considered, .the appropriate licensing change 
process has t;ieen used, and that this commitment chpnge evaluation justifies th change. 

cc: Ucensing File 
Responsible Organfz<?tion 
EDMS 

TVA40496 Page 4 of 4 NPG-SPP-'03.3-3 {4-30-2014} 



t.~· 0 Ito Dl· 
COMMITMENT CHANGE EVALUATION FORM 

' -~ > 

Cqmmitment Tracking Numb.er: -'1'-'1-=-4=69=0=0"'-4'-'4'------------------'---------.....;. 

Source Document. NFPA805 Transition LAR 

Existing Commitment Description: 

LAR:.. BFN.Transitionto 10CFR 50.48(c)-NFPA805 This is a modification. 

Date: 03/24/2013 

Install additional fusing for trip circuits on all 4kVShutdown Board' load •breakers.and on nolisafety ·4kV load 
breakers transitioning fire areas. · · · · · 

The rriodificat_ion description is clarified to better describe the modification. 

Variance from Deterministic Requirements NFDR), Recovery Action, and LAR, Attachment A. ''NEI 04:.02 Table 
8-1 Transition of Fwid~mental Fire Protection-Program & Design.Elements;"'Changes: 

This·clarification requires.no other changes to the LAR. 

(Attach additional sheets, as necessary) 

Refer to Appendix C for a flow dic:1gram that outlines.the commitment change evaluation process. 

PARTI 

1.1 Is the existing commitment located in the .Updated Fin~I Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection. Program, or Security Plan? · 

D Yes STOP. Do not proceed with this evaluation. Instead, USE:l the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71 (e), 1 o CFft 50.54) to evaluate comrnitment. · 

[gJ No Go to Part 1.2. 

1;2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
8.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this ev.aluation .. Instead, use the 1.0 CFR 50.90 process to obtain the 
necessary NRG approval prior to implementation o.f the pr9posed change. 

[gJ No Go to Part II. 
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COMMITMENT CHANGE EVALUATION FORM 

PART II 

2.1 Could the change negatively affect the ability· of a System, Structure or Component (SSC) to perform its safety 
function or negatively affectthe ability of licensee personnel to ensure the SSC is capable of performing its 
intended si:lfety function or could the change n,egatively affect the ability to comply with existing commitments 
associated with 8.5.b Mitigation Strategies? 

Refer to NPG-SPP-9.3, "Plant Modifications and Engineering Change Control," which provides·topics for 
evaluating if the change affects the ability of an SSC fo perfi;>rrn ifs safety function. 

fgj No Continue with Part Ill. 

Briefly de.scribe rationale: Updating the remaining Implementation items and modifications of more 
claritv. 

D Ye$ Go to 2.2 

2.2 Perform~ safety evaluation using the following 10 CFR 50.92 criteria to det~rmine if a signiflcanthazards 
consideration exists: 

boes the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D'Ye!s D No 
Basis: 

Qdes the revised commitment create th~ possibility of a .new ot different kind of accident from a,ny accident 
previously evaluated? 

D Yes D Nd 

Basis: 

Does the revised commitment involve a ·significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRG and obtain any necessary approvals prior to fmplementation of the proposed change. 

If all three qqestions are answered No, go to Part Ill. 

(Attach additional information, .as necessary) 
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COMMITMENT CHANGE EVALUATION FORM 

PART Ill 

3.1 Was the.ortginal commitment (e,g., response to NOV, Ll:R) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions)? 

D Yes Go to Question 3.2. 
[g] No Go to Pc;1rt IV. 

3 .. 2 Is the proposed_.revised commitment date ne9essary and Justified? 

D Yes ·Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revisec;l 
commitment date prior to the original c:o_mmitment ~ate. 

D No S'T"OP. [io not proceed with revision, OR apply for appropriate regulator.y relief. 

·PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRCSER, (2) 
made in response to an N RC Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

0 Yes Go to 4.2. 

[gl No Go to Part V. 

4.2. Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitr'nentin commitment tracking clatabase. 
Notify NRC of revised commitment in summary report. · 

D No STQP. Timely·notify NRC of the change (as soon as practlcable after the change.i$ 9pproved by 
managemeh~ and before any committed completion date). 

PA~TV 

5.1 Was the original commitment made to minimize recurrence of a conditron adverse to quality (e,g., a long-term 
corrective action stated in an LER)? 

D Yes Gb to Question 5.2. 

[2l No STOP. You have completed this evaluation. Revise commitment in commitment tracking.database. 
No NRG notification required. 

5.2 Is the revised GQmmitment necessary to minimize recurrence of the condition adverse to qLJality? 

D Yes Revise commitment in commitment tracking database. Notify NRC of revised commitment in next 
annual/RFO interval summary report 

0 No Revise commitment in commitment tracking database. No NRC notification required. 
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COMMITMENT CHANGE EVALUATION FORM 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Rei,ponsible Organization. Listany 
documents (e.g., procedures, NRG submittals) affected by this change l:)elow: 

Description 

NFPA 805 LAR 

Prepared by: J. D. Wolcott 

APPROVALS 

Print/Si!:Jn: Todd Stafford dJ~ 0""2 
Responsible Organization 

EDMS# 

L44 ·130327 002 

Date: 

Date; l.-17- ( C 

Licensing signab,1re. indicates that the relevant licensing basis has been considered, the appropriate licensing .change 
process has be~n Used, and tha.t this conimitrn~nt change evaluation Justifies the change. · · 

PrinUSign: ....:r',~'l!-~: ='e='~::::__.:..;ff}...w_f z_e_J _I ----:--~'F'""i,J_=f,.i,m,-_L.:.. ~· --"'=/.{_.)_---...----,-
NLic/ear Licensing' . . · : /_,./.· 

cc: Licensing F,ile. 
Responsible Organization 
EDMS 

TVA40496 

f!Jt°;yl~ 
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COMMITMENT CHANGE EVALUATION FORM 

Commitment Tracking Number: 114690158 

Source Document: NFPA 805 Transition LAR Date: 03/24/2013 

Existing Commitment Description: 

1AR - BFN Transition tC::l 1 DCFR 50-48(c} .,.NFPA 805 This is a modification. 

Install coordinated fuses to ~revent loss of grotective rela~ing for the eight safet~ related on~site.Diesel 
Generators. 

Revised Commitment Description: 

LAR, Attachments, Table S-2, Item 30 is revised to "Install se12arate fuses for circuits extending outside of the 
Diesel Ge!'lerator comi;iartments to r2revent loss of i;irotective rela~ing forthe eight saferl related on-site Diesel 
Generators for fires external to the Diesel Generatorcomi;iartments. 

NEPft B~SE.c::i};:' ujze/Ll. This (:pmm, :./we,.t b ct. ~.s-e C;N:f.,•./to,,,._ ;er 4e. 
Summarize Justification for Revising Commitment: 

The modification descrigtioli is clarified to better describe the modification. 

Variance from Deterministic RegUirements (VFDR), Recove[Y Action, and LAR, .Attach merit.A, '.'NEI 04-02 Table 
B-1 Transition of Fundamental FfrE:f Protection Program & Design Elements," Changes: 

This clarification reguires no other changes to the LAR. 

(Attach additional sheets., as necessary) 
i 
I 

Refer to App~ndix C for a flow diagram that outlines the commitment change evaluation p,r9cess_ 

PARTI 

1.l Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50'.71(e), 10 CFR 5.0.54) to evaluate commitment. · 

18] No Go to Part 1.2. 
1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 

B.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 1 O CFR 50.90 prpcess to obtain the 
necessary NRC approval prior to implementation of the proposed change. , 

[gJ No Go to Part II. 
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COMMITMENT CHANGE EVALUATION FORM 

PART II 

2.1 ,Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
func;:tion or f'\egatively affect the ability of licensee personnel to ensure the SSC is .capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated With B.5.b Mitigl3tion Strategies? 

Refer to NPG-SPP-9.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating ifthe change affects the ability of an SSC tQ perform its safety function. 

~ No Continue with Part Ill. 

Briefly describe rationale: UpdaUng the remaining Implementation items and modifications bf more 
claritv. 

D Yes :Go to 2.2 

2.2 Perform a safety evaluation using .the following 1 O CFR 5Q.B2 criteria to determine if a sigriificant hazards 
consider~tion exi$tir · 

Does the·revised commitment involve a significant increase in the .probability or consequenc::es of an accident 
previously eyaluated? · · 

0 Yes D No 
Basis: 

bo~s tlie reyised commitment create the possibi!ity of a nE?W or. different kind of accident from any accident 
previously evaluated? 

0 Yes d No 

Basis: 

Does the revised commitment involve a significant reduction in a mar.gin of safety? 

D Ye~ 0 No 
Basis: 

If any of the. above questions are answered Yes, STOP. Do not proceed with the revision. OR discuss change 
with NRG and<obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answ~red No, go to Part Ill. 

(Attach additional information, as necessary) 
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COMMITMENT CHANGE EVALUATION FORM 

PART Ill 

3.1 Was the original commitment (e.g., response to ,NOV, LER) to restore an OBLIGATION (e,g,, rule, regulation, 
order, or license conditions)? 

·o Yes Go to Question 3.2. 

[gJ No Go to Part IV. 

3.2 Is the proppsed revised commitment date n~CE?ssary and justified? 

D Yes Sriefly.describe rationale (attach additional sheets as necessary) and [lotify NRC of revised 
commitment date prior to the originai commitment date. 

D No STOP. Do not proce~d with revision, OR apply for c:ippropriate regulatory relief. 

PART IV 

4, 1 Was the original commitment: (1) explicitly credited as·the basis for a safety decision in an NRC SER, .(2) 
made in response to an NRC Bulletin or Generic Lett$r, or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

[gj No Go to Part V. 

4.2 ·Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in commitment tracking database .. 
Notify NRG of revised eommitment in ~µmmary report. 

D No STOP. Timely notify NRC of the ch~nge (as soon as practicab'le after the change is approved by 
management, and before any qommitted completion date). 

PARTV 

5.1 Was the original commitment made to miliilT)ize recurrence of a condition adverse to quality {e.g., a long-term 
corrective actibf) stated in an LER)? 

D Yes Go to Question 5.2. 

~ No STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
No NRC notification required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment in commitment tracking database. Notify NRC of revised commitment in next 
annual/R,FO interval summary report. 

D No Revise commitment in commitment tracking database. No NRC notification required. 
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COMMITMENT CHANGE EVALUATION FORM 

IMPACT REVIEW 

Conduct a cdmmitl"Tlent chc1nge "impact review' in conjunctiqn with the Responsible Organization, List any 
documents (e.g., procedures, NRC submittals) affected by this change below: · 

Description 

NFPA 805 LAR 

Prepared by: J, D. Wplcott 

:APPROVALS 

PrinUSign: Todd Stafford ~c{lJ]-~ 
R~sponsibl~ Or9.anization 

EDMS# 

L44 1 ~0~27 002 

Date:. ~ I?:- J $' 

Date: l::a-t).: l £ 

Licensing sign~tlJre ind.icates that the rel~vant licensing .basis has been considered, the appropriate licensing change 
process has been used, and that this commitment change evaluation justifies the change. 

PrinUSign: 1-:::z.c J /Ht ~e It #zJd r:1./( b., Date: 
Nuclear Ucensfr?Y ~ .,j_) 

cc: Licensing File 
Responsible Organization 
EDMS 

TVA40496 

V«..-:f;-~rl ~~ 
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COMMITMENT CHANGE EVALUATION FORM 

Commitment Tracking Number: 114698306 

!Source Document: NFPA 805 Transition LAR Date: 03/24/2013 

Existing Commitment Description: 

LAR - BFN Transition to 1 OCFR 50.48(c) -NFPA 805 This is a modification. 

Install adeguate on-site Diesel Generator cagacit~ to simultaneously run the three emergenc~ high 12ressure 
makeuQ QUmQs (one Qer unit). 

Revised Commitment Description: 

LAR, Attachment S, Table s..,2, Item 35a is revised to "Install adeguate on-site Diesel Generator cai;iacit~ to 
simultaneously run the three emergency high 12ressure makeu12 QUinQS (one ger unit}. Additionall~, remove the 
hydrogen trailer Qort and the hydrogen system giQing from this location. 

In addition, the Problem Statement and Associated VFDRs discussion are revised for consistency with the 
r;1ro12osed modification change. The Problem Statement is revised from "An additional gower source for the 
emergency high gressure makeu1212um1;1 is needed to imgrove baseline CDF," to "An additional gowersource for 
the emergency high i;iressure makeug QUmQ is needed to imgrove baseline CDF. In addition, resolve the need for 
ex12Josion groof fixtures at the h)ldrogen trailer 12ort facilit)l. 

The Associated VFDRs descriQtion is revised from "Risk reduction modification not associated with a SQecific 
VFDR," to "Risk reduction modification not associated with a sgecific VFDR. Associated NFPA 805 Chagter 3 
references: 3.3.1.2 (6), 3.3.7, 3.3.7.1, 3.3.7.2 

-?Ia e.> eni m.}h'nen J- . W~ri~ C { t!Jljj J t-li.o.,::i De,:. -fhe NJ:Pl/.. &:6 ,,5£ ti> Ca 

Summarize Justification for Revising Commitment: r ~,1~/11. 
The hydrogen trailer r;1ort is the secondary source for hydrogen gas used in the H)ldrogen Water Chemistrt and 
Generator Hydrogen systems; however, this source is no longer used. A "hydrogen tank farm" located 
ai;rnroximately 1/4 mile east of the [!lant is the 12rimar:y source for hydrogen used in the 1;1lant. and no 
noncomQliances with the tank farm were identified in the NFPA 50A Code ComQliance Evaluation. 

The Code Comgliance Evaluation found that exglosion-Qroof lighting is not installed at the h)ldrogen trailer r;:1ort. 
Modification 35a in Table S-2 will Qreclude the need for exQlosion Qroof electrical fixtures by demolishing the 
hydrogen trailer gort and removing the hydrogen system i;iiQing (Le., the exQlosion hazard} from this location. 

Variance from Deterministic Reguirements (VFDR), Recover:y Action, and LAR, Attachment A, "NEI 04-02 Table B-
1 Transition of Fundamental Fire Protection Program & Design Elements," Changes: 

i 
I 

(Attach additional sheets, as necessary) 

Refer to Appendix C for a flow diagram that outlines the commitment change evaluation process. 
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COMMITMENT CHANGE EVALUATION FORM 

PARTI 

1.1 Is the existing commitment located in the Updated Final SaJety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

0 Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate ~ommitment. 

~ No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with B.5.b 
Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRG approval prior to implementation of the proposed change. 

~ No Go to Part ll. 

IPART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with B.frb Mitigation Strategies? 

Refer. to NPG-SPP-9.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

12$'.1 No , Continue with Part Ill. 

Briefly describe rationale: Updating the remaining Implementation items and modifications of more 
claritv. 

D Yes Go to 2.2 
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COMMITMENT CHANGE EVALUATION FORM 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a siQnificant reduction in a margin of safety? 

D Yes O No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the rE;Jvision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional information, as necessary) 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions}? 

0 Yes Go to Question 3.2. 

[gj No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRG SER, (2) made 
in response to an NRG Bulletin or Generic Letter, or (3) made in response to a request for information under 
10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

12] No Go to Part V. 

:4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
Notify NRC of revised commitment in summary report. 

D No STOP. Timely notify NRG of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date}. 

-~=~====================================,,,.,JI 

TVA40496 Page 3 of 4 NPG-SPP-03.3-3 [4-30-2014} 



COMMITMENT CHANGE EVALUATION FORM 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

D Yes Go to Question 5.2. 

~ No STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
No NRG notification required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment in commitment tracking database. Notify NRC of revised commitment in next 
annual/RFO interval summary report. 

D No Revise commitment in commitment tracking d_atabase. No NRC notification required. 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Organization. List any 
documents (e.g., procedures, NRC submittals) affected by this change below: 

NFPA 805 LAR 

CNL-15-074 

Prepared by: J. D. Wolcott 

PrinUSign: Todd Stafford 

Description 

APPROVALS 

EDMS# 

L44 130327 002 

L44 150619 003 

Date: 07/15/2015 

Date: 7/15/2015 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
process has been used, and that this commitment qhange evaluation justifies the change. 

cc: Licensing File 
Responsible Organization 
EDMS 
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i~IJ/y OS\ 
.COMMITMENT CHANGE EVALUATION FORM 

Commitment Tracking Number: -'1'""'1-'4=6-=-98=3=9:..::9.__ _______________________ _ 

Source Document: NFPA 805 Transition LAR 

Existing Commitment Description: 

LAR - BFN Transition to 1 DCFH 50.48(c) -NFPA 805 This is a modification. 

Date: 03/24/2013 

Modify the control circuits of valves FCV 73-34. FCV 73-35 and FCV 73~44 for all 3 Units to prevent spurious 
b eration. · · · 

Revised Commitment Description: 

LAR. Attachment S, Table S-2. Item 38 is revised to "Modify the control circuits of valves FCV 73-34, FCV 73-35 
and FCV 73-44 for all 3 Units fo reduce the probability of spurious operation. · 

The basis for Modification Item 38 is to address potential overload of station batteries due to spurious operation 
of large motor-operated valve (MOV) loads. The modification is designed to preventspudous operation due to 
cable damage but will not deterministically prevent spurious operation of the valve for fires directly impacting the 
m0tor control center.(MCC) compartment or the main control room (MCR) control switch ·for each valve. This 
method of addressing spurious valvffoperation is used with Table S-2 Modification Items 9a, 9b. 9c, 9d. 9e. 9f. 
and 54, and is described in the TVA response to NRG Request for Additional Information <RAil for Safe 
Shutdown Anaiysis (SSA} RAI 12 in TVA letter dated December:20, 2013. 

Variance from Deterministic Requirements (VFDR). Recovery Action. and LAR, Attachment A "NEI 04-02 Table 
8-1 Transition of Fundamental Fire Protection Program & Design Elements." Changes: 

This clarification requires no other changes to the LAR. 

(Attach additional sheets, as necessary} 

Refer to Appendix C for a flow diagram that outlines. the commitment change evaluation .process. 

PARTI 

1.1 Is the exi~ting commitment located in the Updated final Safety Analysis Report. Emergency 
Plan, Qualify Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the :appropriate codified ,process {e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

[gJ No Go to Part 1.2. 

1.2 Does the ch~nge to the existing commitment affect compliance with the License Condi.tions associated with 
8.5.b Mitigation Strategies? 

D Yes .STOP. Do not proceed with this evc':lluation. Instead, use the 10 CFR Ei0.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

[gJ No Go to Part II. 
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COMMJTMENT CHANGE EVALUATION FORM 

PART II 

2, 1 Could the change negatively affect the ability of a System, Structure ot Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function ot could the change negatively affect the ability to cornply with existing c,ommitments 
associated with 8.5.b Mitigation Strategies? · · 

Refer to NPG.:.SPP-9.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

t8J No Continue with Part Ill. 

Briefly describe rationale: Updating the remaining Implementation items and modifications of.more 
claritv. 

D Yes Goto22 

2.2 Perform a safety evc:1luation using the following 1 O CFR .50.92 criteria to determine if a signific~nt hazards 
considen:1tion exists: · 

. Does the revised commitment involve a significant increase in the probability or consequences of iiJn accident 
previously evaluated? · · 

D Yes O N0 
Ba?is: 

Does the revised comrr,itrne,nt create the possibility of a new br different k'1nd of accident from ahy accident 
previously ,evaluated? · 

0 Yes O No 
Basis: 

Does the revised commitment in,volve a sign in.cant re(iuction in a marQ.in of ~afety? 

0 Yes D No 
Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the propos~d change. 

If all three qllestions are answered No, gQ to·Part Ill, 

(Attach additional information, as necessary) 
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COMMITMENT CHANGE EVAtUATION FORM 

PART 111 

~-1 Was the odginal commitment (e.g., response to NOV, LER) to restore an OB~lGATION (e.g., rule, regulation, 
order, or iicense conditions}? · ·· 

D Yes Go to Question 3.2. 

(gJ No Go to Part IV. 

3.2 Is the proposed revised commitment date neces§iary and.justified? 

0 Yes Briefly desc:ribe rationale (attach additional sheets as necessary) and notify NRC ·of revised 
commitment ~ate prior to the original commitment date, 

D No STOP. Oo not proceed With revision·, dR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: (1)· expli9itly credited as the l?asi~ for a safety decision in an NRC SER, (2) 
made in r'!;!Sponse to an N RC Bulletin or Gen!;iric Letter, or (3) made 'in -response to a request for information 
under 10 CFR 50.54(f) or 10 CFR2.204? 

·o Yes Go to 4.2. 

/g] No Go to Part V: 

4.2 Has the original commitment t)een implemented? 

D Yes -STOP. You have completed this evaluation. R~vise commitment in commitment tracking database. 
Notify NRC of revised c©mmitrnent in summar:y report. 

D No STOP. Timely-hotify NRC of the change (a!> sopn as practicable after the change is ~pprov~d by 
management, and before any committed completion date). · · · 

PARTV 

5.1 Was the original commitment m9de to minimize recurrence ©fa condition adverse to quality {e.g., a.long-term 
corrective action stated ih an LER)? 

D Yes Go to Quei;;tion 5.2. 

[81 No STOP. Yo1,1 have completed this evaluation. Revise.commitm~nt in commitment traclsing database. 
No NRC notification requireci. 

5.2 Is \fie revised commitment necessary to minimize recurrence of tne condition adverse to quality? 

D Yes Revise·commitment in commitment tracking.database. Notify NRC of revised commitment in next 
annual/RFC interval summary report 

D No Revise commitment in commitment tracking database. No NRG notification required, 
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COMMITMENT CHANGE EVALUATION FORM 

IMPACT REVIEW 

Conduct a commitment· change "impact review" in conju,nction with the Responsible Organization. List any 
documents (e.g., procequres, NRG submittals) affected by this change below: 

N FPA 805 LAR' 

Prep,;1red by: J. D. WoJ.cott 

Pti11t1Sign: Todd Stafford 

Description 

APPROVALS 

~~ ~(;;;--:> 
Responsible Grganization 

EOMS# 

L44 130327 002 

Date: 

Date: la~ 1,- If" 

licensing signature indicates 'that the relevant licensing basis has b.een considered, the appropriate licensing change 
process has be~ri used, and that this commitment change evaluation Justifies ttie change: 

Print/Sign: f?zep 111, be, 1 d~'-?.4/ J, D,ate; az4stz o/S-
Nuc/ear Licensr '.~ / 

cc: Licensing File 
Responsible Organiiation 
EDMS 

TVA 40496 

\/ev,,l','ed e-:re;tr~ t r(is 20/ I, 
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COl\!IMITf\llENT CHANGE EVALUATION FORM 

Commitment Tracking Number: 114698542 

S0ur9e DoctJrnent: NFPA 805 Transition LAR Date: 03/24/2013 

Existing Commiiment Description: 

LAR -BFN Transition to 1 OCFR 50.48(c} -NFPA-805 This is a modification. 

Re-route cable OPP285 associated wit~ Shutdown Bus. 2 ~ormal feeder breaker 1722 away_ from Fire Area 02~01. 

Revi~l:ld Commitment Description: 

LAR, Attachment S, Taole s~2, ltern43 is revised to "Provide seQaration in Fire Area 02-0tfor cable OPP285 
associated with Shutdown Bus 2 normal feeder breaker 1722. 

eor: 1§£, ~,/z,(11, --n;J:i (o,mmrif-~ ,~ .. Lie:ens~ Can J:J:1;v1 .Olil!: tke Ni!-PQ , 
-Summarize Justification for Revjsing Commitment: 

The intent oHhe modification .is to Qrotect the cable from fire damage in Fire Area 02-01. The modification is not 
fully develoQed and therefore the descrigtion is being generalized to reflect the in-tent Also-the modification is 
revised to .allow the oQtion to use other aQQmaches such as ERFBS: . . 

Variance from Deterministic Reguirements {VFDR}, Recove[Y Action, arid LAR', Attachment A,. "NEI 04~02 Table 
B.,1 Transition of Fundamental Fire Protection Program& Efosrgri Elements," Changes: 

This·clarification reguires no other changes to the LAR. 

(Attach ad9itional sheet~. ~s necessary) 

. Refer .to Appendix·G for a flow diagram that outlines the comm.itment change evalujition -process. 

PART! 

1,1 Is the existing commitm.e11t located .in !he Updated FinJ,11 Safety Analysis Report, Emergency 
Plan, Quality.f\ssurarce Plan, Fire Protectiort Program, or-Security Plan? 

D Yes STOP. Do not pr9ceed with this evaluation. Instead, use the appr.opriate codified process (e.g.,, 
10 CFR 50.59, 10 CFR 50.ti'(e), 10CFR 50.54)to evaluate commitment. 

!gJ No Go to Part 1.2. 

1.2 Does the change to the.existing commitment affect compliancewith the licen$e Conditions associated with 
8.5,b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRG approval ·prior to implernentation of the proposed change. 

!gJ No Go to Part II. 
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COMMITMENT CHANGE .EVALUATION FORlVI 

PART II 

2.1 Coµld the change negatively affect the ability of a System, Structure or Component (SSQ} to perfortn its safety 
function or negatively affecf tht? abiHty of licensee personnei to ensure .the SSC is capable of perfotniiilg its 
intended safety function or co~ld \he change negatively affect the ability to complY, with existing commitments 
associ?ted:wifh B.5.b Mifigc:1tion Stral.E?gies? 

Refer to NPG-SPP-9.3, "Plant Modifications and Engineering Ch$nge Control," which provides topics f9r 
eva!u?tlng if th@ ch,mge .affects the ability of an SSC to perform its safety functi,on. 

ig]• No Continue with Part Ill. 
Briefly pescribe rational~: Updatinq.the·remaining Implementation items and modificatiorlEH.Jf more 
claritv. 

D. Yes Go to 2.2 

22 Perform a safety evaluation using tt,e following 1 Q · CFR 50. 92 criteria to determine if a signifiqant h.azards 
cons1oerati6r\ exists: 

Does the revised commitment involve a significant increase in the prot,ability or consequences.of at accident 
previously·eva!uated? ·· 

D Yes D 'No 
Basis: 

Does the revised commitment create the possibility of a new or different :kind of accident from any ac::ciqent 
previously evaluated? 

D Yes D No 

Basis; 

Does the revised commitment involve,a signific~nt red4ction in a margin of safety? 

D Yes [] No 

Basis: 

If any of the above questions are answered Yes, STOP. Db not proceed with the revision, OR discuss .change 
with NRC and, obtain any necessary ·approvals prior to impll;)mentation of the proposed change. 

If all three q,uestioris are answered No, go to Part 111. 

(Attach ~cldi.tion<;1I information, as necessary) 
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COMMITMENT CHANGE EVALUATION FORM 
S ~ ' • • ' ' • "a • • 

PART Ill 

3.1 Was the,original commitm!:!r:it (e.g., response to NOV, LER) to restore an OBLIGATION {e.g., rule, regulation, 
order, or license conditions}? · 

D Yes Go to Question 3.2. 

[81 No Go .to Part IV. 

3.2 ls. the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach ad.ditional ~heets as necessary} and notify NRC of tE;!vjsed 
QQmmitrrien~ d,$te prior !o \~e original commitment d.ete. 

D No STOP. Do not proceed with revision, OR apply for appropriate ri:guia~ory relief. 

PART IV 

4.1 Was the .original commitment: {1).explititly credited as the basis.for a·safety decision in an NRG SER. (2) 
made in response to.an NR.C Bulletin or Generic Letter, or {3) ma.de in response to a request for information 
under 10 CFR-50:54(f) or 10 GFR2.204? 

.D Yes Go to 4.2. 

[81 No Go to Part V. 

·4.2 Has the orif)ii1f:II commitment been implemented? 

D Yes STOP. You have completed this evaluation. '1e:Vise commitment'il1 commitmen1; tr9cking datc:1base. 
Notify NRC of revised commitment in summary report. 

D ·No STOP, Timely notlfy N~C <;>f the. change (as soon as practipable after the change is approved by 
management, and before any-committed completii:rn date). · 

PARTV 

5.1 Was the qrigirial commitment tnaoe to minimize recurrence of a condition advers~ to quality (e.g., a long-tl;lrm 
corrective action stated in an' LER)? 

D Yes Go to Question 5.2. 

fZ] No STOP. You have completed this evaluation. Revise commitment in i::ommitment traeking database. 
No NRG notification required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment in commifmEint tracking database. Ndtify NRG of revised commitment in next 
annual/RF() interval summary report. 

D No Revise commitment in commitment tracking database. No NRG notification required. 
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COMMITMENT CHANGE EVALUATION.FQRM 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction wlth the Responsible .Organization, Ust any 
documents (e.g,, proc~dures, NRC submittals) affected QY this change b~low; 

NFPA805 LAR 

Prepa.red by: J. D. Wolcott 

Priot/Sign: Todd-Stafford 

Description 

APPROVALS 

~-(~ (~~,-
Re.sponsibte·'brgamzation 

EDMS# 

L44 130327 00?. 

Date: 

Date: (o ~ 17- ( S' 

Licensing signature indiQates thatthe relevant licem,,ing basis has beer\ co.nsidered, the appropriate licensing cbarige 
process·has been used, and thatthis commitment change evaluation juistifies 'the change. 

Priht/pign: H61J lh 12... e / I _L,,j;,J,i ·4.aLt / 

cc: Ucensing File 
Responsible Organization 
[=DMS 

TVA40496 

Nuclear Licensing (/ ~ · J ' 

\kv,fs~J.4~ 

Page4 of 4 

Date: QJ/Jy:-/z.o/J.,­

Jf /1ifaot" 

NPG .. $PP.,03.3 .. 3 [4:.30-2014] 



COMMITMENT CHANGE EVALUATION FORM 

Commitment Tracking Number: 114703120 

Source Document: NFPA 805 Transition LAR Date: 3/24/13 

Existing Commitment Description: 

LAR - BFN Transition to 10CFR 50.48(c) -NFPA 805 This is a modification. 

Provide containment 12ressure and SUQQression 12001 level indication on the BackuQ Control Panel. 

Revised Commitment Description: 

LAR, Attachment S, Table S-2, Item 52b is revised to "Provide containment gressure indication on the BackuQ 
Control Panel." 

In addition, the "Problem Statement" and "Risk Informed Characterization," statements are revised to conform to 
the QroQosed modification change. The "Problem Statement" is revised from "Containment gressure and 
SUQQression goal level indications are reguired for control room abandonment to suQgort decay heat removal 
through the HWWV," to "8ontainment i;iressure indication is reguired for control room abandonment tb sui;ii;iort 
deca~ heat removal through the H\JVWV." 

The "Risk Informed Characterization" is revised from "Reduces risk b~ allowing additional redundancy of dr~well 
Qressure and SUQQression gool level for indication to SUQ(;!Ort deca::£ heat removal via the.HWWV," to ''Reduces 
risk by allowing additional redundancy of d[Ywell 12resslire for indication to su1212ort decay heat removal via the 
HWWV." 

{h'.' h CO'N\.tl"l ~ .\n,. d i b !131 L kt!'n~~ LeP'!.d ~~':.o.. ;-e.or ~ NF Pi} &G Sf.. 
Summarize Justification for Revising Commitment: ~H/o/~ 

The basis for this modification is to ensure that adeguate instrumentation is available to SUQQOrt containment 
venting with the hardened wet well vent {HWWV). TVA does not Qian to reguire indication of sui;igression Qool 
level in the fire safe shutdown Qrocedures when utilizing the H'N'JVV in fire safe shutdown events. Therefore, 
modification of the su1212ression 12001 level instrumentation is not reguired. 

Variance from Deterministic Reguirements {VFDR}. Recovery Action, and LAR, Attachment A, "NEI 04-02 Table 
8-1 Transition of Fundamental Fire Protection Program & Design Elements," Changes: 

This clarification reguires no other changes to the LAR. 

(Attach additional sheets, as necessary) 

Refer to Appendix C for a flow diagram that outlines the commitment change evaluation process. 

PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. D.o not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

[gJ No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
8.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRG approval prior to implementation of the proposed change. 

[8J No Go to Part II. 

I 
! 
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COMMITMENT CHANGE EVALUATION FORM 

PART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with 8.5.b Mitigation Strategies? 

Refer to NPG-SPP-9.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

lg] No Continue with Part Ill. 

Briefly describe rationale: Updating the remaining Implementation items and modifications of more 
claritv. 

D Yes Go to 2.2 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional information, as necessary) 
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COMMITMENT CHANGE EVALUATION FORM 

PARTIIJ 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION {e.g., rule, regulation, 
order, or license conditions)? 

0 Yes Go to Question 3.2. 

IZJ No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRC SER, (2) 
made in response to an NRC Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

0 Yes Go to 4.2. 

l8l No Go to Part V. 

4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
Notify NRC of revised commitment in summary report. · 

D No STOP. Timely notify NRG of the change (as soon as practicable after the change is approved by I 
management, and before any committed completion date). 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

D Yes Go to Question 5.2. 

[8] No STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
No NRC notification required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment in commitment tracking database. Notify NRC of revised commitment in next 
annual/RFC interval summary report. 

D No Revise commitment in commitment tracking database. No NRC notification required. 
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COMMITMENT CHANGE EVALUATION FORM 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Organization. List any 
documents (e.g., procedures, NRG submittals) affected by this change below: 

Description 

NFPA805 LAR 

Prepared by: J. D. Wolcott 

APPROVALS 

Print/Sign: Todd Stafford ~.J112-;;, 
Responsible Organization 

EDMS# 

L44 130327 002 

Date: , _ , r "°-\ . I ~ 

Date: (p-\7- l ( 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
process has been used, and that this commitment change evaluation justifies the change. 

Print/Sign: j::'}2,£..£) /}11z..e; I d~M,a L Date: _o;;.__:__,?!tt..L.::s-..£./,.....:2:.._o;;;;...<...,/6,._·.....; __ 

Nuclear Ucensini/ 71. ... -----~~ A.L. ti(J.,a 126; (, 

cc: Licensing File 
Responsible Organization 
EDMS 

TVA40496 

Ve.v1fk>o,;.·1 ~ ,· 
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COMMITMENT CHANGE EVALUATION FORM 

Commitment Tracking Number: 114703145 

Source Document: NFPA 805 Transition LAR Date: 3/24/13 

Existing Commitment Description: 

LAR - BFN Transition to iOCFR 50.48{c) -NFPA 805 This is a modification. 

Re-route cables as reguired for DQ!.ltiell wide range 1:1ressure instruments P-64-160A and Band Sum2ression Pool 
wide range level L-64-159A and B. 

Revised Commitment Description: 

LAR, Attachment S, Table S-2, Item 52c is revised to "Re-route cables as reguired to 12rovide drywell gressure 
indication in the MCR." 

In addition, the "Problem Statement" and "Risk Informed Characterization," statements are revised to conform to 
the 12ro1:1osed modification change. The "Problem Statement" is revised from "Containment gressure and 
SUQQression Qool level indications are reguired in all fire areas to suQQOrt deca~ heat removal thrgugh the 
HWWV. Cables and Qower suQ12Jies for redundant instrument IOOQS may be damaged by the same fire scenario/' 
to "Containment Qressure indication is reguired in all fire areas to SUQQOrt decay heat removal through the 
HWWV. Cables and QOWer su12i;ilies for redundantinstrument IOOQS may be damaged by the same fire scenario." 

The "Risk Informed Characterization" is revised from "Reduces risk by allowing additional redundancy of d[Ywell 
gressure and suQgression 1;1001 level for indication to sui;mort decay heat removal via the HWWV," to "Reduces 
risk by allowing additional redundancy: of d[Ywell 12ressure for indication to SUQQOrt decay heat removal via the 
HWWV." 

Thi• W!'I\OY~ \A A L:u.nae-- ~:,&.re...._ re" +be Mfff/ M SE ~ uk~/tro 
Summarize Justification for Revising Commitment: 

The.basis for this modification is to ensure that adeguate instrumentation is available to SLIQQOrt containment 
venting with the hardened wet well vent (HWWV). TVA does not glan to reguire indication of sum2ression Qool 
level in the fire safe shutdown 12rocedures when utilizing the HWWV in fire safe shutdown events. Therefore, 
modification of the sur;mression Qool leve1 instrumentation is not r!:;!guired. 

Other dr_ywell 1;1ressure loo1;1s in addition to P-64-160A and Bare available with sufficient range to SUQQOrt HWWV 
Ol:;!eration and therefore the modification solution is not limited to dr_ywell Qressure loor2s P-64-160A and B. 

I 
Variance from Deterministic Reguirements {VFDR}. Recove[Y Action, and LAR, Attachment A, "NEI 04-02 Table 
8-1 Transition of Fundamental Fire Protection Program & Design Elements.'' Changes: 

This clarification reguires no other changes to the LAR. 

(Attach additional sheets, as necessary) 

Refer to Appendix C for a flow diagram that outlines the commitment change evaluation process. 

PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

0 Yes STOP. Do not proceed with this evaluation, Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

l2si No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
I 

B.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

[gJ No Go to Part II. 

TVA40496 Page 1 of 4 NPG-SPP-03.3-3 [4-30-2014} 



COMMITMENT CHANGE EVALUATION FORM 

PART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC} to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with 8.5.b Mitigation Strategies? 

Refer to NPG-SPP-9.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

fgl No Continue with Part Ill. 

Briefly describe rationale: Updating the remaining Implementation items and modifications of more 
claritv. 

D Yes Go to 2:2 

2.2 Perform a safety evaluation using the following 1 O CFR 50. 92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional information, as necessary) 
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COMMITMENT CHANGE EVALUATION FORM 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions)? 

D Yes Go to Question 3.2. 

IZi No Go to Part IV. 

3.2 ls the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRG of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRG SER, (2) 
made in response to an NRG Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

IZl No Go to Part V. 

4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
Notify NRG of revised commitment in summary report. 

0 No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

D Yes Go to Question 5.2. 

[g] No · STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
No NRC notification required. 

5.2 ls the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment in commitment tracking database. Notify NRC of revised commitment in next 
annual/RFO interval summary report. 

D No Revise commitment in commitment tracking database. No NRC notification required. 
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COMMITMENT CHANGE EVALUATION FORM 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Organization. List any 
documents (e.g., procedures, NRC submittals) affected by this change below: 

NFPA 805 LAR 

Prepared by: J. D. Wolcott 

Print/Sign: Todd Stafford 

Description 

APPROVALS 

y/(d{)-> 
Responsible Organization 

EDMS# 

L44 130327 002 

Date: l:.-f?-f~ 

Date: l...,,-/7- (.f 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
process has been used, and that this commitment change evaluation justifies the change. 

Print/Sign: h.Z.t:IJ /Vlr c.e f I 

cc: Licensing File 
Responsible Organization 
EDMS 

TVA40496 

/_ fl/(/;, d,,/ I 
Nuclear Lice~g ~ 

Ver1/.ieJ. /~ 

Page 4 of 4 

Date: _.O""'Z""'A'-"='S"_._,6'"'"'z_c:>....:.f=j_-__ 

u/zifUJI~ 
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ildo , &)J Jo (A~ 
COMMITMENT CHANGE EVALUATION FORM 

Commitment Tracking Number: 114703194 

Source Document: NFPA 805 Transition LAR Date: 03/24/2013 

Existing Commitment Description: 

LAR - BFN Transition to 1 OCFR 50.48(c) -NFPA 805 This is a modification. 

For Dr~well wide range Qressure instruments P-64-160A and Band SUQQression Pool wide range level 
instruments L-64-159A and B, Qrovide isolation of associated circuits and make aggroQriate gower SUQQly 
available such that both division instruments are not lost in the same fire scenario. 

Revised Commitment Description: 

LAR, Attachment S, Table S~2, Item 52a is revised to "For Dr~ell wide range Qressure instruments P-64-160A 
and B grovide isolation of associated circuits and make aQgrogriate 12ower sum2ly available such that both 
division instruments are not lost in the same fire scenario." 

In addition, the "Problem Statement" and "Risk Informed Characterization" statements are revised to conform to 
the groQosed modification change. The "Problem Statement" is revised from "Containment Qressure and 
SUQQression Qool level indications are reguired in all fire areas to sui;iQort decay: heat removal through the 
HVWI/V. Cables and 12ower suQQlies for redundant instrument looQs may: be damaged by: the same fire scenario," 
to "ContainmentQressure indication is reguired in all fire areas to su12i;iort decay: heat removal through the 
HWWV. Cables and 1;1ower suQi;ilies for redundant instrument loor;is ma:x'. be damaged by: the same fire scenario." 

The "Risk Informed Characterization" is revised from "Reduces risk by allowing additional redundanc~ of d~ell 
12ressure and su1212ression i;iool level for indication to sui;igort decay: heat removal via the HWWV," to "Reduces 
risk by allowing additional redundanc:t of d(Ywell gressure for indication to suggort decay: heat removal via the 
HVWI/V." 

N,:E.(1. 8£;.r:.SE, ~--11/l,/J.<. ~2 Cb tt1-~tt:. ~ l4 q_, lt~Se lo~ J:i.;~ ~ ....2~t: 

Summarize Justification for Revising Commitment: 
I 

The basis for this modification is to ensure that adeguate instrumentation is available to SU!;!QOrt containment 
venting with the hardened wet well vent (HWWV). TVA does not Qian to reguire :indication of sui;mression i;iool 
level in the fire safe shutdown grocedures when utilizing the hardened wet well vent (HWWV} in fire safe 
shutdown events. Therefore, modification of the su1212ression 12001 level instrumentation is not reguired. 

Variance from Deterministic Reguirements (VFDR), Recover~ Action and LAR, Attachment A, "NEI 04-02 Table 
B-1 Transition of Fundamental Fire Protection Program & Design Elements," Changes: 

This clarification reguires no other changes to the LAR. 

(Attach additional sheets, as necessary} 

Refer to Appendix C for a flow diagram that outlines the commitment change evaluation process. 

' 
PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

[g] No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
B.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

(gl No Go to Part 11. 
I 
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COMMITMENT CHANGE EVALUATION FORM 

PART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with 8.5.b Mitigation Strategies? 

Refer to NPG-SPP-9.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

[2J No Continue with Part Ill. 
Briefly describe rationale: Updating the remaining Implementation items and modifications of more 
claritv. 

D Yes Go to 2.2 

2.2 Perform a safety evaluation using the following 1 O CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or i;:onsequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional information, as necessary) 

I 
! 

I, 
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COMMITMENT CHANGE EVALUATION FORM 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions)? 

0 Yes Go to Question 3.2. 

fZI No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

0 Yes Briefly describe rationale {attach additional sheets as necessary) an<l notify NRC of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: {1) explicitly credited as the basis for a safety decision in an NRG SER, (2) 
made in response to an NRG Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 5D.54(f) or 10 GFR 2.204? 

D Yes Go to 4.2. 

~ No Go to Part V. 

4.2 Has the original commitment been i,mplemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
Notify NRG of revised commitment ih summary report. 

D No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality ( e.g., a long-term 
corrective action stated in an LER)? · 

D Yes Go to Question 5.2. 

fZI No. STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
No NRG notification required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment in commitment tracking database. Notify NRC of revised commitment in next 
annual/RFO interval summary report. 

D No Revise commitment in commitment tracking database. No NRG notification required. 
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COMMITMENT CHANGE EVALUATION FORM 

IMPACT REVIEW 

Conduct a commitment change "impact review'' in conjunction with the Responsible Organization. List any 
documents (e.g., procedures, NRC subrnittals) affected by this change below: 

Description 

NFPA805 LAR 

Prepared by: J. D. Wolcott 

APPROVALS 

PrinVSign: Todd Stafford ~~::> 
Responsible Organization 

EDMS# 

L44 130327 002 

Date: f.a-17- IS' 

Date: (,p-Q-1 '> 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
process has been used, and that this commitment change evaluation justifies the change. 

Print/Sign: f!l&fl [V\I 2'-e II k£J4 ',,.v/,J, Date: 67,b-/vr.s--
N_uclear Licensirf7 v v 

cc: Licensing File 
Responsible Organization 
EDMS 
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COMMITMENT CHANGE EVALUATION FORM 

Commitment Tracking Number: 114703257 

Source Document: NFPA 805 Transition LAR Date: 03/24/2013 

Existing Commitment Description: 

LAR - BFN Transition to 10CFR 50.48(c) -NFPA 805 This is a modification. 

Enclose in ERFBS and re-route cable ES2691-ll (RHR PumQ 20 control cables) out of Fire Areas 02-03 and 02-
04 to 12revent sQurioi.Js start. 

Revised Comm\tment Description: 

LAR, Attachment S, Table S-2, Item 57 is revised to "Provide se(;!aration in Fire Areas 02-03 and 02-04 for cable 
ES2691-fl (RHR Pum12 20 control cable} to Qrevent sgurious start. ~ S:.1:!:m,m•~ ;, !!§. L;~tJ.IC, 

GD n.d-,J.to"' per fA-e.NFPI/ 8C$ SE. . . 
~~ ~ Summarize Justification for Revising Commitment: -& 11/Zl.tl, 

The intent of the modification is to Qrotect the cable from fire damage in Fire Areas 02-03 and 02-04. The 
modification is not full~ develoQed and therefore the descri(;!tion is being generalized to reflect the intent. 

Variance from Deterministic Reguirements (VFDR), Recovety Action, and LAR, Attachment A, "NEI 04-02 Table 
B-1 Transition of Fundamental Fire Protectign Program & Design Elements," Changes: 

This clarification reguires no other changes to the LAR. 

(Attach additional sheets, as necessary) 

Refer to Appendix C for a flow diagram that outlines the commitment change evaluation process. 

PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

igj No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
B.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

181 No Go to Part II. 

l 

\ 
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COMMITMENT CHANGE EVALUATION FORM 

PART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with 8.5.b Mitigation Strategies? 

Refer to NPG-SPP-9.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

18:1 No Continue with Part Ill. 

Briefly describe rationale: Updating the remaining Implementation items and modifications of more 
claritv. 

D Yes Go to 2.2 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part 111. 

(Attach additional information, as necessary) 
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COMMITMENT CHANGE EVALUATION FORM 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER} to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions}? 

D Yes Go to Question 3.2. 

[gJ No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: (1} explicitly credited as the basis for a safety decision in an NRC SER, (2) 
made in response to an NRG Bulletin or Generic Letter, or (3) made in respohse to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

[gJ No Go to Part V. 

4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
Notify NRG of revised commitment in summary report. 

D No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

D Yes Go to Question 5.2. 

[8J No STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
No NRC notification required. 

5.2 Is the revised commit.ment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment in commitment tracking database. Notify NRG of revised commitment in next 
annual/RFO interval summary report. 

D No Revise commitment in commitment tracking database. No NRG notification required. 
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COMMITMENT CHANGE EVALUATION FORM 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Organization. List any 
documents (e.g., procedures, NRC submittals) affected by this change below: 

Description 

NFPA 805 LAR 

Prepared by: J. D. Wolcott 

APPROVALS 

Print/Sign: Todd Stafford ~~;;> 
Responsible Organization 

EDMS# 

L44 130327 002 

Date: ~-/7- IS" 

Date: kn.. 1 ::;-

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
process has been used, and that this commitment change evaluation justifies the change. 

PnnUSign: ftfte(J /ll1z&tl ~.;,( L 
Nuclear Licensing , 1 r J_ ~,,..""~ , 

1 \.T vtr1-H•~t}~ 
cc: Licensing File 

Responsible Organization 
EDMS 
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lD to l}.)O (()q~ 
COMMITMENT CHANGE EVALUATION FORM 

Commitment Tracking Number: 114703304 

Source Document: NFPA 805 Transition LAR Date: 03/24/2013 

Existing Commitment Description: 

LAR - BFN Transition to 10CFR 50.48(cl -NFPA 805 This is a modification. 

Modif:t the control circuit for Bus Tie breakers 1642 and 1742 to i;irevent si;iurious closure. 

Revised Commitment Description: 

LAR, Attachment S, Table S-2, Item 60 is revised to "Modify the control circuit for Bus Tie breakers 1642 and 
17 42 to i;irevent s1;2urious closure from circuits e~tending outside of the switchgear. 

Summarize Justification for Revising Commitment: 

The modification descriQtion is clarified to better describe the modification. 

Variance from Deterministic Reguirements {VFDR}, Recovery Action, and LAR, Attachment A, "NEI 04-02 Table 
B-1 Transition of Fundamental Fire Protection Program & Design Elements," Changes: 

This clarification reguires no other changes to the LAR. "'IC.! Co!C!lm\-1,~ev\"* 
f Ll(:~n.:li~ c~ J.:.ka"' ~ a 

(Attach additional sheets, as necessary) fe.• N FP,:\ 805 SE.. · ~ 
Refer to Appendix C for a flow diagram that outlines the commitment change evaluation process. 

PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71{e}, 10 CFR 50:54) to evaluate commitment. 

[8J No Go to Part 1.2. 
I 

I 1.2 Does the change to the existinfj commitment affect compliance with the License Conditions associated with 
B.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 1 O CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

[8J No Go to Part II. 

PARTII 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with 8.5.b Mitigation Strategies? 

Refer to NPG-SPP-9.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

l ~ No Continue with Part Ill. 

Briefly describe rationale: Ugdating the remaining lmQlementation items and modifications of more 
claritv. 

D Yes Go to 2.2 

TVA40496 Page 1 of 3 NPG-SPP-03.3-3 [4-30-2014] 



COMMITMENT CHANGE EVALUATION FORM 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant haz~rds 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional information, as necessary) 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions)? 

D Yes Go to Question 3.2. 

[8J No Go to Part JV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRG of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: (1} explicitly credited as the basis for a safety decision in an NRG SER, (2) 
made in response to an NRC Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

[8J No Go to Part V. 

4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
Notify NRC of revised commitment in summary report. 

D No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 

TVA40496 Page 2 of 3 NPG-SPP-03.3-3 [4-30-2014] 



COMMITMENT CHANGE EVALUATION FORM 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

D Yes Go to Question 5.2. · 

~ No STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
No NRC notification required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment in commitment tracking database. Notify NRC of revised commitment in next 
annual/RFC interval summary report. 

D No Revise commitment in commitment tracking database. No NRC notification required. 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Organization. List any 
documents (e.g., procedures, NRC submittals) affected by this change below: 

Description 

NFPA 805 LAR 

Prepared by: J. D. Wolcott 

APPROVALS 

Print/Sign: Todd Stafford . elc/~ 
Responsible Orgamzation 

EDMS# 

L44 130327 002 

Date: ~-\'7-I S"' 

Date: {,;;>- 17: I < 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
process has been used, and that this commitment change evaluation justifies the change. · 

Prin~Sign: Fuo /l'i•?e ii ~a~ 
Nuclear Ucii6/ing ~ JY 

'4-, :eJ ~ 
cc: Licensing File 

Responsible Organization 
EDMS 
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COMMITMENT CHAN~~ EVALUATION FORM 

Comrnitment Tracking Number: _1_1_4~7_12=5_0~0-------------------------

Source Document:' NFPA 805 Transition LAR 

Existin~ Comn,itment-Desqription: 

LAR ~ BFN Transition to 1 OCFR 50.48(c) -NFPA 805 This is a modification. 

Rec.route control cable 3ES1571-1 for RHR .Punip 3C away from Fire· Area 03~02. 

ReVisecl Commitment Description: 

Date: 03/24/2013 

LAR, Attachments. Table s~2. Item 69 is revised to "Provide separation for cable 3ES1571-1 (RHR Pump 3G 
control cable in Fire Area 03-02 to tevent s udous start. 

Summarize Justification for Revising Commitment: 

The intent of fhe modification .is to protect the cable from fire .damage in Fire Area 03"02. The modification is not 
fully developed and therefore the description- is being generalized to reflect the intent. Alsothe modification .is 
revised to-.allow the option to. use other approaches such as ERFBS. 

Variance from Deterministic Requirements (VFDR), Recovery Action, and LAR. ·Attachment A, "NEI 04~02 Table 
8~1 Transition of Fundamental.Fire Protection Program& Design Elements," Chan·ges: 

Tliis clarification requires no other changes to ttie LAR. 
(Attach additipnal sheets. as necessary) 

Refer to App$ndix C for a_ flow diagram that ou.tlihc:s the commitment change evaluation pr9cess. 

PART! 

-1.1 Is the existing commitm.ent located in the Updated Final Safety Analysis Report, Emergency 
.Plan, Quality Assurance Plan, Fire Protection Rrogram, or Security Plan? 

D Yes S7r0P, Do not proceed With this evaluation. Instead, use the appropriate codified process ('e.g., 
10 CFR 5Q.59, 10 ¢FR 50.71(e), '10CFR 50.54) to evaluate commitment. 

~ No Go .to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the license Condition.s associated with 
8~5.b Mitigation Strategies? · 

D Yes STOP. 09 not proceed with this evaluation. Instead. use the 10 CFR 5Q.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

~ Nq <Sb tQ Part II. 
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COMMITMENT CHANGE EVALUAJION FORM 

PART II 

2.1 Could the change negatively affect the ability of a System. Structure or Cornpon~nt (SSC) to perforrn'its ~afety 
function or negatively affect the ability of lic:ehsee personnel to ensure the SSC is capable of performing its 
intended safety function or coulcl the chang~ negativ1:Iy affect the ability to comply with ei<isting commitm~nts 
associated with 8.5:b Mitigation Strategies? 

Refer to NPG-SPP~9.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evc\lllating if the c:hange affects the. ability pf an SSC to.perform its safety fµnction. 

[8J No Con'ti11ue with Part IIL 

Briefly describe rationale: Updating the remaining·Jmplementation items and modifications of more 
cfaritv. 

D Yes Go to 2,2 

2.2 Perform a.safety evaluation using the foflowinS 10 CFR 50'.92 criteria ~o determine if a significant hazards 
considenition exists: · 

Does the revised commitment involve a significant increase ln the probabiiity,or consequences pf ari accid{:lnt 
previously evaluated? · 

tJ Yes D No 
Sa~i!i; 

Does the revised commi.tm~nt create the possibility of a new or different k,nd pf accjdent frqm ahy accident 
previously ~valuated? 

D Yes O No 
Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No. 
Basi~: 

.ff any of the above questions are answerecl Yes, STOP. Do riot proceed with the revision, OR discuss change 
with NRG and obtain any necessary approvals prior to implementation of the proposed change. 

ff all three q1,1estions are answered No, go to Part Ill, 

(Attach additioncil informaticin, as necessary) 
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<;:OMIVIITMENT CHANGE 1:VALUATION FORM 

PARTUI 

3, 1 Was the original commitment (e.g., response to NOV, ·LER) to restore an OBLIGATION (f!.g., rule; regulation, 
order, or license condition~)? · 

D Yes Go to Question 3.2. 

[8] No Go·to Part IV, 

3.2 Is the proposed.revised commitment date necessary ano justified? 

D Yes Bdefly describe rationale {attach additional sheet~ as necessary) and nqtify NRG of revfsed 
commitment date prior to the original commitment d13te. 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: (1) explicitly creclited as the basis for a safety decision in an NRG SER, (2) 
made in response to an NRC B_ullet\n or GerJeric Letter,, or (3) made in response to a request for ir,formati~:m 
under 10 (;FR 50.54(f) .or 10 CFR 2.204? 

D Yes Ga to 4;2. 

[8] No Go to PartV 

4.2 Has the original commitrne,nt been implemented? 

Q Yes STOP. You have completed thJs evaluation, Revlse commitment in .commitml::lnt tracking database. 
Notify NRC of revi~ed commitment in summary report. 

D No STOP. Timely notify NRC of the change .(a:s soon as practicable after the change is approved t;,y 
management, and before any committed completion d;:it~) .. 

PARTV 

f.i.1 Was the original commitment made to minimize recurrence of a condition adverse to qualify (e.g!, a Jong-term 
corrective action stated In ah LER)? · 

D Yes Go to Question 5.2. 

[gJ No· STOP. You have completed this evaluation. Revise commitment in commitment tracking pat~base. 
No NRC notification required. 

5.2 Is the revised commitment necessary to mlnimize recurreQce of the ccinditi9n. adverse to quality? 

0 Yes Revise commitment in commitment tracking database. Notify NRC·of revised commitm,ent in next 
annual/RFd interval summary report. 

D No Revi!;ie commitment in commitment tracking database. Na NRC notification required. 
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COMMITMENT CHANGE EVALUATION FORM 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Organization. List any 
documents (e.g., procedures, NRG submittars) affected by this. change below: 

Description 

NFPA805 LAR 

Prepared by: J. D. Wolcott 

APPROVALS 

Print/Sign: Todd Stafford . ~~fld; ~.H:P 
Respon~ible Organization 

EDMS# 

L44 1 ~0327 002 

Date: 

Date: (,:z- 12-t( 

.Ucerising signature indicates that the relevant licensing basis !,as been considered, the appropriate licensing change 
process has b¢en used, and that this commitment change evaluation justifies the change. 

-Print/Sign: ..:.k"""''Z ..... ·--6 __ ,:l;;._,L.:.J-=-=-""-.,___ ____ .....,,...,....."'"""''+:'1'~+"""-"'--+-....... ---

cq: Licensing File 
Responsible Organization 
EDMS 

TVA40496 

,NuclearL· 

Page4 of4 

Date: 6 ?f)s-/2.015.-­

II P,8 j ud I, 
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I 
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IL;.Ao 
COMMITMENT CHANGE EVALUATION FORM (CCEF) 

114712572 
Commitment Tracking Database (CTD} Number: -----------------------
Source Document: NFPA 805 Transition LAR Date: 05/02/2016 

Existing Commitment Description: (Attach additional page, as necessary) 

LAR Section: Attachment S. Table S-2 Plant Modifications Committed Modification 55: Reroute cables for the 
Main Generator CT circuits away from the auxiliary instrument rooms. Install separate fuses in main Relay Panel 
for USST coolers. The problem description is also changed to delete "for the EHC system" and add "Fire 
damage to cables can result in toss of USST cooling. 

Revised Commitment Description: 

LAR Section: Attachment S. Table S-2 Plant Modifications Committed Modification 75: Reroute cables for the 
Main Generator CT circuits away from the auxiliary instrument rooms. Install separate fuses in main Relay Panel 
for USST coolers. The problem description is also changed to delete "for the EHC system" and add "Fire 
dama e to cables can result in loss of USST coolin 

Summarize Justification for Revising Commitment: 

Correct Typo in description. Previous CCEF inadvertently changed the comittment number from 75 to 55. 
Correct commitment is S'2-75. Reference attached Enclosure 4 from CNL-14-025 

(Refer to Attachments 3 (flow diagram) and 4 (description) for an explanation of the commitment change evaluation 
process.) 

P.ARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

0 Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

[g] No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
8.5.b Mitigation Strategies? 

0 Yes STOP. Do not proceed with this evaluation. Instead, use the 1 O CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

12) No Go to Part II. 

L~~====~====<======' 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

PART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with B.5.b Mitigation Strategies? 

Refer to NPG-SPP-09.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affec;:ts the ability of an SSC to perform its safety function. 

l8l No Continue with Part Ill. 

Briefly describe rationale:------------------------­

(Attach additional page, as necessary) 

D Yes Go to 2.2 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional page, as necessary) 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER} to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions)? 

D Yes Go to Question 3.2. 

[gJ No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRG of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 
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COMMITMENT CHANGE EVALUATION FORM (GCEF) 

PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis fora safety decision in an NRG SER, (2) 
made in response to an NRC Bulletin or Generic Letter. or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

fgJ No Go to Part V. 

Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in CTD. Notify NRC of revised 
commitment in summary report. 

D No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date}. 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-t~rm 
corrective action stated in an LER)? 

D Yes Go to Question 5.2. 

fgJ No STOP. You have completed this evaluation. Revise commitment in CTD. No NRC notification 
required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment in CTD. Notify NRC of revised commitment in next scheduled summary report. 

D No Revise commitment in CTD. No NRC notification required. 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Supervisor. List any 
documents (e.g., procedures, NRC submittals) affected by this change below: (Attach additional page, as 
necessary) 

Description EDMS# 

Prepared by: Anita Parker Date: 05/02/2016 

APPROVALS 

Sign/Print: _ ___;L;.;;.. _.T_.-::::S...:.~-=-.:..~.::.:~="-----1~=-"':...-61:IL.. __,_·~-~=--· _-_.:,.__ ___ _ 
Responsible Supervisor 

Date: -~5'---'-'-1_.:.4~(...~---

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

process has been used, and that this commitment change evaluation justifies the change. 

Once approved by Licensing, this form shall be kept for the life of the plant in the EDMS vault and attached to CTD. 
EDMS # CCEF attached to CTD and emailed to RS: Y / N 

-/ ~ 
, Sign/Print: C::::::::~,. 7 

"ng,Lic Prog Mgr, Corporate or Site Lie Mgr 
Date: 11µ. o/1'.& 
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rz.~o f&/)-\.q cec. ·-=:> 
COMMITMENT CHANGE EVALUATION FORM 

Commitment Trc.icking Number:. 114712681 

Sour<;:e Document: NFPA 805 Transition LAR Date: 03/24/2013 

Existing Commitment DeEicription: 

LAR - BFN Transition to 10CFR 50.48(c}-NFPA-805 This is a modification. 

Reduce the overc;;urrent settings for 4kV Shutdown Bus feeder breakers to grotect Shutdown Bus from overload. 

• Breaker 1126 

• Breaker 1226 

• Breaker 1132 

~ Breaker 1232 

Revised Commitment Description: 

LAR, Attachment $, Table 8-2, Item 84 is revised to "Provide overload Qrotection for 4kV Shutdown Bus feeder 
breakers. 

• Breaker .1126 

• Breaker 1226 

• Breaker 1132 

• Breaker 1232 

80S::&5E, c;ff_ ,, l'lt.~ I lfe. 1lt ls ce,,< .. mr+wt-d: f.s s. L i,!!ltJ.,i:: c~ J, •*'"t1. p th« /Jf Pl/ . . . 'I J 
Summarize Justification for Revising Cc;,mmitment: 

The revised modification.descr1i;ition contlnues to grotect the subject 4kV Shutdown Buses from overload While 
allowing other methods of Qrotecticm to be imglemented_ · 

Variance from Deterministic Reguirements {VFDB}, Recover~ Action, and LAR, Attachment A, 0 N El 04-02 Table 
B-1 Transitio"n of Fundamental Fire Protection Program & Design Elements," Changes: 

This clarification reguires no other changes to the LAR. 

(Attach additional sheets, as necessary) 

Refer to Appendix C for a flow diagram (hat outlines the coml')'litment change evaluation proce~s. 
., 

PARTI 

1.1 ls the existing commitment located in the !.Jpdated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan. Fire Protection Program, orSecurity Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71 (e), 10 CFR 50.54) to evaluate commitment. 

(gj No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the Lic.ense Conditions associated With 
B.5.b Mitigation Strategies? 

0 Yes STOP. Do.not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the prqposed phange. 

[81 No Go fo Part II. 
! 
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COMMITMENT CHANGE EVALµATION FORM 

PART II 

2.1 Could th.e change negatively affect the ability of a ~ystem, Structure or Component (SSC) to perform its safety, 
function .or negatil,ely affect the ability of licensee personnel to ensure th!:! SSC is capable of performing its 
intended safety function or could the change .negatively affect the ability to comply with existing cotnmitmerits 
a~soclatedwith 8.5:b Mitigation Strategies? · · 

Refer to NPG.;SPP-9.3, "Plant Modifications and Engineering Change Control,'.' which providestqpics for 
evaluaJihQ if the chan~e affects the ability of an SSC to ·perform ,its safety function. 

~ No Continue with Partll 1. 

Briefly describe rationale: Updating the remaining Implementation items and rriof:lifications of more 
claritv. 

D Yes Go to 2.2 

2.2 Perform a safety evaluation using the following 1 a CFR 50.92 criteria to determine if a significant" hazard!S 
consideration exists: 

Does the r~vised ·commitment involve a significant increase in the pr6Qability or consequences of an ac9iderit 
previously evaltiated? 

D Ye~ tJ No 
Ba.sis: 

Does the revised comrriitni.ent create the possibility of a neiwor differeht kind df accident from any accident 
previo'usly evaluated? · 

D Yes O No 
Basis:· 

Does the revised cornn,itment involve a significa·nt rE:Jduction in a margin ofsafety? 

D Yes D No 

Basis: 

If any of the above q1,1estions are answered Yes; STQR, Do not proceed with the revision, .OR discui;;s ch;:mge 
with NRC and 9btain any necessary approvals prior to implementation-of the proposed ch.;uige. 

If all three questions af(;} answered No, go to Part Ill. 

(Attach additional information, as necessary) 
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COMMITMENT CHANGE EVALUAllON FORM 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license cohd/tions)? 

D Yes Go to Question 3.2. 

[8J No Go to Part IV. 

3:2 rs the prqposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as.necessary) and notify NRG of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revision; OR apply for appropriate regulatory relief. 

PART JV 

4.1 Was the original commitment: (1) explicitly creditiad as the basis for a safety decision in an N RC SER, (2) 
made in response to an NRC Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

~ No Go to Part V. 
4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in comm.itment tracking database. 
Notify NRC of revised comm,itment in summary report. 

D No STOP. Timely notify NR~ of the charige (as soon as practibabJe·after the change is approved by 
manager:nent, and before any committed completion date). 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
c::orrective action stated in an L,ER)? · · 

D Yes Goto Question 5.2. 

~ No STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
No NRC notification requiretL 

5.2 Is the reviseci commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment ih commitment.tracking database. Notify NRC of revised commitment in next 
annual/RFO interval summary report. · 

D No Revise commitment in commitment tracking database. No NRC notification required. 
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COMrvJITMl;NT CHANGE EVALUATION FORM 

IMPACT, REVIEW 

Conduct a commitment change "impact review" in co_njunc:tion with the Responsible Organization. !;.isJ c1ny 
documents (e.g.; propedures, NRC sul;>mittals) affected by this change below: 

NFPA805 LAR 

Prepared by; J. D. WQlcott 

Print/Sign: Todd Stafford 

Description 

APPROVALS 

EDMS# 

L44 130327 OD~ 

Licensing signature indicates that th~ relevant licensing basis has been considered, the appropriate licensing change 
process has beeh used, anc;t that this commitment change evaruation justifies the change. · 

cc: Licensing File 
Responsible Organization 
EDMS 
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COMMITMENT CHANGE EVALUATION FORM 

Commitment Tracking Number. __ 1 __ 1 __ 4-'-'-7.""'"'12"'"'7'"""'1""3'-------------------------­

Source Document: NFPA 805 Transition LAR 

Existing Commitment Description: 

LAR - BFN Transition to 10CFR 50.48(c)-NFPA 805 This·is a modification. 

Date: 03/24/2013. 

Install a shorting/disconnectswltch in the MGR to prevent spurious c:mening of valves PC 69-15 for all 3 Units 
during power operation. 

* \\.\\'i> i~ o..Lt,:,~o-se.G,nJ.·}:.V\. 

Summarize Justification for Revising Commitment: 

The modification description is revised to.allow the use 6f a performance based approach Which reduces the 
probability of failure·but may not prevent failure. 

Variance from· Deterministic Requirements (VFDR). Recovery Action, and LAR. Attachment A. "NEI 04-02 Table 
B:.,1 Transition of Fundamental Fire .Protection Program & Design Elements," Changes: 

"fhis clarification requires no other changes to the LAR. 

(Attach additional sheets, as necessary) 

Refer to Appendix C for a flow diagram that outlines the commitment change evaluation process. 

PART! 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the app(opriate codified pro!;'!ess (e.g., 
10 CFR 50.59, 1 O CFR 50. 71 (e), 10 CFR 50.54) to evaluate c;omr'nitment 

l8:I No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the Licens~ Conditions associated with 
B.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the prc;,posed change. 

fgl No Go to Part 11. 
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COMMITMENT CHANGE EVALUATION FORM 

PART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component ($SC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or co1,1ld the change negatively .affect the al::lility to comply with existing commitme.nts 
associated with B:5.b Mitigation Strategies? 

Refer to NPG-SPP-9.3, "Pl;,mt l\/lodifications a.nd Engineering Change Control," which, provides topics for' 
E'!valuating if the change affects the ability ofan SSC to perform its safety function. · 

[81 No Continue with Part Ill. 

Briefly describe rationale: Updating the remaining Implementation items and modifications of more 
claritv. 

0 Yes Goto 2.2 

2.2 Perform.a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
Qonsi<;leratioh exists: 

Does the revised 9ommitment involve a significant increase in the probability or consequences· of an accident 
previously evalu~ted? 

D Yes [j No 

Basis: 

Does the revised commitment create the possil:>ility of a hew .or different kin.d of .3ccident from any accident 
previously ·evaluat~d? · 

D Yes D No 

Basis: 

Opes thl;l reviseo commitment involve a significant reduction Jn·a margin of safety? 

D Yes ,0 No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR c:liscuss change 
with NRC and obtain any necessary approvals prior to implem~ntation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach addi~ional information, as necessary) 
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COMMITMENT CHANGE EVALUATION FORM 

PART Ill 

3.1 Was the original cQmmitment {e,g., response to NOV, LER) to restore an OBLIGATION (e.g., rulE:l, regUl9tion1 
order, or licens~ conditions)? 

D Yes Go:to Q1,1estion 3.2. 

[8J No Go to Part IV. 

3.Q Is the proposed revised commitment date necessary and justified? 

D Yes B.riefly describe rationale (attach ca1dditional sheets as necessaiy) and notify NRC ofr~vised 
commitment date prior to the original commitment <;late. 

D No STOP. Do Mt proceed with revision, OR apply for appropriate regulatory relief. 

PARTIV 

4: 1 Was th.e original commitmE:lnt: (1) explicitly 9redlted as 'the basis for a safety decision in an- N RC SER, (2) 
made in response to ~n NRC Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CF.R 50.54(f) or 10 OFR 2.204? · · 

D Yes Go to 4.2. 

[8J No Go to P~rt V. 

4.2 Has the original commitment been implemented? 

D Yes STOP. You have complE:lted this evaluation. Revise commitment in commitment tracking database. 
Notify N RC of revised commitment in summary report. 

D No STOP; Timely notify NRC of the phange (?S soon ~s practicable.after the change is approved by 
management, and before any committed completion date). 

PARTV 

5.1 Wa'2. the orlginc!l commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

D Yes Goto Question 5.2. 

181 No STOP. You have completed this evaluation. Re'vise,commitmerit in commitment tracking database, 
No NRC notification required. 

5.2 Is the revil?ed commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes .Revise commitment in commitmenttracking databa?e. Notify NRC- of revised commitment in next 
annual/RFO interval summary report. 

D No Revise commitment in commitment tracking databa?e, No NRC notification required. 
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COMMITMENT CHANGE EVALUATION FORM 

IMPACT REVIEW 

Conduct a commitment change "Impact review" in con]L,ll'ictlon with the Responsible Organization. ~ist any 
documents (e.g., procedures, NRC submittals} affected by this change below: 

Description 

NFPA 805LAR 

Prepared by: J. D. Wolcott 

APPROVALS 

Print/Sign: Todd Stafford ~> 

EDMS# 

L44 1~'0:327 002 

Date: G.-f7-ff 

Date: l,. -J7-J;( 
Responsfble qrgani~ation 

Licensing signature indicates that the relevant licensing basis has been considered, ttie appropriate licensing change 
process has·been used, and that this commitment change evaluation justifies the change. · 

Print/Sign: Pfl-lJ/) /Y11 2 e ( I 

cc: Licensing File 
Responsible Organization 
EDMS 

TVA40496 

_,£ LJ/ f1i./. :.u.f /--v . . '~--. ·. a.te: (2 ljJ, ji. o /5"' 
Nuclear Lipepsing (I ~f./ 

V {.;rJ, ,, ., '" 
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COMMITM~NT CHANGE EVALUATION FORM (CCEF) I 
I 

Commitment Trackl11g Database (C1D) Number '\ij T7 ZOQ!:/:. I 
Source'Document: NFPA805 Transition LAR Date: 05/05/2016. l 
Exi.sting commitment Descdption: (Attach additional page. 8$· necess.ary) 

LAR Section: 4. 1 ahd Attachment A, 3.10:1 {1) 

There are corrective actions identified in MD0099920100004 that will be .com12leted griar to NFPA 805 
imQlementation as follows: 

I 
.~Install warning signs in conspicuous locations in and around the Lube Oil Purification Room. 

-Reglace the existing CO2 system safety signs with signs that comQIV with the. three-12anel format retroactively 
required by NF.PA 12,-2008. · · 

-Adjust the CO2 discharge timer for the Control BLiildihg CO2 systems in the ComQuter Rooms 1,2 and 3. and 
Auxilia[!l Instrument Rooms 1.2 and 3 such that a co2· design concentration of 5@% in,maintained for a minimum 
of 2d minutes .. 

Revised Commitment Descrjption: 

LAR Section: 4.1 and Attachment A. 3. 1 O; 1(1) 

There are corrective actions identified in MDQ099920100b04,that will be comQleted Qrlor to NFPA 805 
imglementation as follows: 

-Install warning signs in consQicuous .locations inand around the Lube 0il Purification Room~ 

~Re(;!lace the existing CO2 system safety signs with.signs.that comQIY with the three-12anel format retroactively 
reguired by.NFPA 12-2008. · 

Surnmarizi:: Justification,for Revising Commitment: 

TVA has determined that the manual carbon dioxide sugression systems located fn the Auxiliary Instrumentation 
Rooms and CcimQuter Rooms,(all within FA 16} are not reguired. Therefore, these systems should riot be 
ideritified as "Reguired" and urmrades are not needed to sur2gort the NFPA805 transition. CR 946868 

(Refer to Attachments 3 (flow diagram) and 4 (description) for an explanation of the commitment change evc1Juation 
prbce,ss.) 

I 

PART! 

1.1 Is the exi.sting commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, 9r $ecurity Plan? 

D Yes STOP. Do not proceed with this evaluation, Instead, use the appropriate todffied prqcess (~.g., 
10 CFR $0.59, 10 CFR 50.71(e}, 10 CFR 50.54) to evaluate commltinent. 

[8j No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Condi.tions associated with 
:B.5.b Mitigation Strategies? 

D Yes STOP. Dp not proceed w1th this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC appr6vc!I prior to implementation of the propos~d change; 

181 No Go to Part IL 

I 
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COMMITMENT CHANGE EVALUATION FORM {CCEF) 

PART II 

2.1 Could the. change negatively affect the ability .of a System, Structure or Component (S$C) to perform its s.sifety 
function or negatively affect the ability oflicensee personnel to ensure the SSG is capable of performing its 
inJended safi3ty function or could the change negatively affect the abiliW to comply with existing cornmitment~ 
associatec;l with 8,5,b Mitigation Strategies? · 

Refer to NPG-SPP-09.3, "Plant Modifications and Engineering Change CQntrol," which provides topics for 
~valuating if the change affects the ability of an· SSC to perform its safety function. 

(gJ No Continue with Parm I. 

Briefly describe rationale: The upgrade is not needed for the system to accomplisf'dt's NFi?A805 
function · 

(Attach additional page, as necessary) 

tJ Yes Go to. 22 

2.2 .Perform a safety evaluation usirig the following.1 O CFR 50.92 crite"ria to determine if a ~ign1fic,3nt hazards 
consideration exists: · 

Does·the revised c9mmitment involve a significant increase. in the probability 9r consequences ofan at:Cideht 
previously evaluateo? 

D Yes D No 

Basis: 

Does the reviseq commitment create the possibllity of a new or different kind ofaccident from ahy accident 
previously evaluated? · 

D Yes D No 

Basis: 

Does the .revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis.: 

'ff any of the above quei;;tions are answered Yes. STOP. Do not proceed with the revision. OR discuss tha.nge 
with NRG ano obtain any necessary approvals prior to i111plementation of the proposed change. · 

If.all three questions·are answered No, go to Part Ill. 

(Attach additional page, as necessary) 

PARTIII 

3.1 Was the original .ccnnmitrnent (e.g., response to NOV, LER) to resto,re an OBUGA'flON (e.g., rule, regulation, 
order, or license conditions)? 

D Yes Go to Question 3.2. 

1Z! No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly desc;ribe rationale (attach additional .sheets as necessary) and notify NRG pf revised 
commitment date prior to the original commitment date. · 

O No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 
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COMMITMENT CHANGE EVALUATION FORM {CCEF) 

PART IV 

4. i Was the eriglnal commitment (1) explicitly credited as the ba$iS for a safety decision in an NRC SER, (2) 
made in re9ponse to an NRC Bulletio or Generic Letter, or (3) made in response to.a requ~st for information 
under 10 CPR 50.54(f) or 1U CFR 2.204? . 

D Yes c;so to 4.2. 

121 No Go to Part V. 

4.2 lias the original qommitment been iniplementec,l? 

D Yes STOP. You have compl~ted this.eva:luation. Revise commitment in ·cTD. Notify NRG of revised 
commitment iri summary report. 

D No STOP. Timely notify NRC.oftne change (as s.ooi"J as practicable after the change is approved by 
management, a11d before any committed completion date). · · 

PARTV 

S, 1 Wa.s the or[ginal conimitmentmade to minimize recurrence of a condition c;1dverse to qu~lity (e.g.,-a lor,g-term 
corrective acti9n stated in an LER)? · 

D Yes Go to Question 5.2. 

121 No STOP. You have completed this evaLuation. Revlse commitment in CTD. No NRC·notificatioh 
required. 

5.2 Is the revise¢ commitment n.ecessary to minimize recurr:ertce of the condition adverse to quality? 

D Yes Revise commitment in CTD. Notify NRc;: of revised commitment ln next sc;heduJed sqmmary report. 

D No Revise commitment in CTD. No NRC notification required. 

IMPACT REVIEW 

Conduct a commitment change "lmpact review" in conjunction with the Responsible Supervisor. List any 
documents (e.g., procedures, NRG submittal;;} affec:ted py this change below: (Attach additional page; as 
necessary) · 

E>escription 

NFPA 805 LAR 

MDK1000999201200Q1 OD-Fire Rish Evaluation 

CNL-14~208 

Prepared by: J:D. Wolcott 

APPROVALS 

EDMS# 

L44130327002 

R1414121~108 

L44141217001 

Oate: 05/05/2016 

_.. '----~ A· , . ) 
S!gn/Print _--1,.L..:.·...:.'!...· .... $<!:..:.-r.;:::::;i.1u:fvu'D1.:±1P~· · ---l~~=-=~.=-, ... · _,-..---'''--------

Responsible Supe/sar 
Date: _ __.5,:;..·-_-0=---'I-'&'------

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing chan~e 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

process has been used. ana thafthis commitment change evaluation justifies the change. 

Once aRproved by Licensing, this form shall be kept for the life of the plant in the EDMS vault and attached to CTD. 
EDM$ # (2.20 IIP0>31 02.~ CCEF attached to CTD and emailed to RS: Y / N 

Sign/Print_4_ ...... -=~,.· ·~'::=,·'7":1;:,..c<....r..-a."'·-,~~------. ..,..------­
Lic'-tr,i Lie Prog Mgr, Corporate or Site Lie Mgr 
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R20 160622 068 
" 

~"' ~ - -· '"' ~· -- - -" ... =· -·-· .. .. ·-

COMMITMENT CHANGE EVALUATION FORM 

Commitment Tracking Number: 114772326 

Source Document: NFPA.805 Transition LAR Date: 03/24/2013 

Existing Commitment Description: 

LAR Section: 4.1 and Attachment A, 3.3.1.2(6} 

lmglement WO 1132433146 to install explosion 12roof electrical fixtures in the Hydrogen Trailer Port Facility 

. Revised Commitment Description: 

LAR. Attachment S. Table S~3. iteni 36 is deleted .. 

Summarize Justification for Revising Commitment: ! 

Removal of hydrogen hazard will not be accomglished by WO 1132433146. The hydrogen hazard associated 
with the hydrogen trailer gort will be removed as a-result of Table s:2. Modification 35a that will install adeguate 
diesel generator capacity to simultaneously run the three emergency high gressure makeup pumps. 

: 
(Attach additional sheets, as necessary) 

Refer to Appendix C for a flow diagram that outlines the commitment change evaluation process. I 

i 
PARTI 

·1.1 Is the existing commitment lbcate.d in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan. Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. lnsteao. use the appropriate codified process (e.g., 

I 

10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54} to evaluate commitment 
i 

~ No Go to Part 1.2. 
l 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
B.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of tl1e proposed change. 

~ No Go to Part II. 

-· 

PART JI 

2:1 Could the change negaiivety affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability 0f licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with 8.5. b Mitigation Strategies? 

Refer to NPG-SPP-9.3, "Plant Modifications and Engineering Change Control,'' wh1cll provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

' 
(g] No Continue with Part Ill. 

Brl~fly describe rationale: UQdating the remainino lmQlementatton items ancl modifications of more 
claritv - - - -· 

D Yes Go to 2.2 
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2.2 

COMMITMENT CHANGE EVALUATION FORM 

Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revisc:d commitment involve a significant inc;;rease in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? , 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 
I 
I 

If any of the above questions are answered Yes. STOP. Do not proceed with the revision, OR discuss change ' 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part IIL 

1 
(Attach additional information, as necessary) 

' PART Ill 
I 

3.1 Was the original commitment (e.g .. response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions)? 

D Yes Go to Question 3.2. 

[81 'No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRG of revised 
commitment date prior to the original commitment date 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4 .1 Was the original commitment: ( 1) explicitly credited as the basis for a safety decision 1n an N RC SER, (2) 
made in response to an NRG Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 50.54{f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

[8J No Go to Part V. 

4.2 Has the original commitment been implemented? 

D Yes STOP. You nave completed this evaluation. Revise commitment in cornmilment tracking database. , 
Notify NRC of revised comrniiment in summary report. i 

D No STOP. Tirnely notify NRG of H,e change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 
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I __ 

COMMITMENT CHANGE EVALUATION FORM 

PARTV 

5.1 Was lhE? original commitment made to minimize recurrence 9f a conditfon adverse to quality (e.g., a long-term 
corrective action stated in an LER)? · 

D Yes Go to Question 5.2. 

~ No STOP .. You have completed this evaluation. Revise commitment in commitment tracking database. 
No NRG notification required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

.D Yes Revise commitment in commitmenttracking database. Notify NRC of revised commitment in next 
annual/RFO interval summary report . 

. D No Revise commitment in comrnitrnE!nt tracking database. No NRC n9tification required. 

IMPACT.REVIEW 

Conduct a .commitment 9hange ''impact r~view" in conjunction with the Responsible Organization: List any 
document$ (e.g., procedures, NRG submittals) affected by this change below: 

Description 

NFPA.805 LAR 

Prepared by: J. D. Wolcott 

APPROVALS 

Prinl/Sign: Todd Stafford lfh(/l!b 
Responsible Organization 

EDMS# 

L44 130327 002 

Date: G-cl7. ff 

Date: i.,- 17-1( 

Licensing signature indicates that the rel!;!Vi:lnl licensing basis has been considered. the appropriate licensing change 
process l1as been used, and that this commitment change evaluation ju~tifies the c;hange. 

__ ,;,~ . -.) 

1 Prinl/Sign: --'c=:: __ :~-7_;.9-'_,,=--··_,_"'l..,...:.:.,L=:'.-.0..-·=&,...~""'· .,..:/_--_-_· -------------
• .__... Nuclear Ucensfng 

, cc.· Ucensing File 
Responsi/Jle Organization 
EDMS 

Date: C:,. /2 / //{::,, 
I I 

''================··---=··-===--=---=···-===--=--=----=· ·-=--··=··-·-=-···-=-=-==·=-=-~,~~==-=-=--~, .. -----~-=-

j 
I 
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R20_ t6Q620 040_ ...... . 
COMMITMENT CHANGE EVALUATION FORM· 

~ Commitment Tracking Number: """"1'--'1-'4-'-7-"-74..:..1:...::3;.::5;...._. _______________________ _ 

II Source Document: NFPA BOS Transition LAR 
i 

Date: 03/24/201·3 

Existing Corrimitment Description: 

LAR Section: 4. 1 and Attachment A 3.3. i .2(4) 

Revise NPG-SPP-18.4.7 to establish limits on the types and quantities of materials in designated permanent 
.storage areas. 

Revised Cemmitment Description: 
LAR, Attachment S, Table S-3. item 35 is revised to ''ReviseNPG~SPP-1.8.4.7 to establish limits.onJhe,types and. ' 
quantities of materials in designated storage areas. . I 

Summarize Justification for Revising Commitment: 

The item for Implementation identifies a change to NPG-SPP-18.4.7. Control of Transient Combustibles. which 
does not' address permanent storage. Permanent storaoe is addressed via the design change pr0cess/cohtrols. 
The origin of the lmplemer-itation Item comes from the B-1 table section 3.3.1.2 Control of Combustible Materials 
(4) that discusses storage and staainq of combustible materials and does not use the term ''permanent." Limits 
on the tvpes and quantities of transient combustible materials being stored and staged are being incorpor:ated 
into NPG-SPP-18.4.7. The proposed change is consistent with.the Compliance Basis for section 3.3.1.2 Control 
of Combustible Materials (4). 

(Attach additional sheets, as necessary) 
Refer to Appendix C for a flow diagram that outlines the commltment change evaluation process. 

PARTI 

1.1 Is the existing commitment loca~ed in the Updated Finc:11 Safety Analysis R'?port, Emergency 
Plan, Quality Ass1.1r;;;nce Plari, Fire Protection Program. or Security Plan? 

D Ye.s STOP. Do not proceed with this evalu.ation. Instead, use the appropriate codified process (e.g .. 
10 CFR 50.59, 10 CFR 50,71 (e), 10 CFR 50.54) to evaluate co.mmitment 

181 No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
B,5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 1 O CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

!Z1 No Go to Part II 

r·1 



COMNIITIVIENT CHANGE EVALUATION FORM 

PART II 

2.1 Could the change negatively .affect the ability of a System, Structure or Component (SSq to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with B.5.b Mitigation Strategies? 

Refer to NPG-SPP-9.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

[gl No Continue with Part Ill. 

Briefly describe rationale: Updating the remaining Implementation items and modifications of more 
claritv. 

D Yes Go to 2.2 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant ha2:ards 
consideration exi.sts: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Drn~s the reyi~ed co111mitrrient create the possibility of a new or different kind of accident from any accident 
previously evaluated? · 

D Yes D No 

Basis: 

Do~s the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, QR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach aclditional information, as necessary} 

(J 



I COMMITMENT CHANGE EVALUATION FORM 

PART Ill 

3.1 Was the original commitment (e.g., response fo NOV, LER) to restore an OSLIGATIOf\J (e.g., rule, regulation, 
order, or license conditions)? 

D Yes Go to Question 3.2. 

['gJ No Go tb Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRG of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRG SER, (2) 
made in response to an NRC Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4,2, 

['gJ No Go to Part V. 

4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in commitment tracking data.base. 
Notify NRG of revised commitment in summary report. 

D No STOP. Timely notify NRG of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

D Yes Go to Question 5.2. 

~ Nb STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
No NRC notification required. 

~.2 Is th.e revised commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment in commitment tracking database. Notify NRC of revised commitment in next 
annual/RFD interval summary report. 

D f\Jo Revise commitment in commitment tracking database. No f\lRC notification required. 



IMPACT REVIEW 

Conduct a commiiment change "impact review" in conjunction'with the Responsible Organization. Lisi any 
documents (e.g., procedures, NRC submittals) affected by this change below: 

Description 

I\JFPA 805 LAR 

Prepared by: J. D. Wolcott 

APPROVALS 

Print/Sign: Todd Stafford ;c;Y(~ 
Responsible Organization 

EDMS# 

L44 130327 002 

Date: 

Date:. fo-/7· f(' 

Licensing signature indicates that the relevant licensing basis has b~en considered, the appropriate licensing change 
process has been used, and that this commitment change evaluation justifies the change. 

Print/Sign: ----~---'L.1.-_.L.+-~--.,~=:><:=c..:....: __________ _ 
~learUcensing 

cc: Licensing File 
Responsible Organization 
EDMS 

:,IP(;. -0:, 3-3 ),J-30- 20 i .t.' i 



COMMITMENT CHANGE EVALUATION FORM (CCEF) 

Commitment Tracking Database (CTD) Number: _1 __ 1 __ A~77_6~6_3_6 _______________ .....;_ __ _ 

Source Doc:ument: NFPA 805 Transitfon LAR & Safe Shutdown Analysis Request for Additional Information (RA!) 
15) Date: 09/10/2015 

~~~~~----

Existing Commitment Description: (Attach additional page. as necf:?ssary) 

LAR Section 4.2.1.1: Attachment S. Table S-3 Item 25: The additional .considerations of NEl-00°01, Revision 2. 
Chapter 3 will be addressed by linking the EO!s to fire safe shutdown procedures consistent with the 
recommendations of BWROG document. BRWOG-TP-11-01 ~, entitled. "BROWG Assessment of Generic 
Multiple Spurious Operations (MSOs) in Post-Fire Safe Shutdown Circuit Analysis for the Operating BWR Plants. 
dated June 2011." 

See attached changes to RAI 15 identified in Enclosure 1 

Revised Commitment Description: ,. 

LAR Section 4.2.1.1: Attachment S. Table S-3 Item 25: The additional considerations of NEl-00•01. Revision 2. 
Chapter 3 will be addressed by linking the EOls to fire safe shutdown procedures consistent with the 
recommendations ofBWROGdocument, BRWOG-TP-11-011, entitled. "BROWG.Assessment of Generic 
Multiple Spurious Operations (MSOs) in Post-Fire Safe Shutdown Circuit Analysis for the Operating BWR Plants. ' 
dated June 2011.''., with the exception of the MCR abandonment Fire Safe Shutdown procedures. The MCR 
abandoment Fire Safe Shutdown procedures will include procedure steps for fires impacting the ability. to scram 
from the MGR. 

See attached changes to RAI 15 identified in Enclosure 1. Changes to the response are denoted by deleted text 
struck through. inserted text underlined and in bold. and a revision bar in the right margin. 

Summarize Justification for Revising Commitment: 

Revised to reflect how BFN will inplement Fire Safe Shutdown procedures for Main Control Room abandoment 

(Refer to Attachments 3 (flow diagram) and 4 (descr;ipt~on) for an explanation of the commitment change evaluation 
process.) 

PART! 

1.1 rs the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurcmce Plan, Fire Protection Program, or Security Plan? 

D Yes S:TOP. Do not proceed with this evaluation. Instead, use the appr9priate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

[8J No Go t0 Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
B.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval priqr to implementation of the proposed change. 

[8J No Go to Part 11. 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

PARTII 

·2.1 Could the change,negatively affect the ability of a System, Structur~ or Component (SSC) to perform Its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is c<;1pable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with B.5.b Mitigation Strategies? 

Refer tb NPG-SPP-09_3, "Plaflt Modifications and Englneering Change Control," which provides topics for 
evaluating if the.change affects the ability of o:1n SSC to perform its safety function. 

[8J No Continue with Part Ill. 

Briefly describe rationale: The proposed alternate modification accomplishes the .same function as 
the original committment 

(Attachadditionalpage, as necessary) 

D Yes G9 to 2.2 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the pr9bability. orconsequences of ari accident 
previously evaluated? 

D Yes [8] No 

Basis: 

Does the revised.commitme.nt cr~ate the possibility of a hew or different kind of accident from any accident 
previously e'valuat~d? 

D Yes ~ No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes [g) No 

Basis: 

If any of the above ql)estions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three qu!;lstions are answer(;!'d No, go to Part 111. 

(Attach additional page, as necessary) 

PART Ill 

3,1 Was the original commitrherit (e.g .. response to NOV, LER) to restore an OBLJGATION (e.g., rule, regulation. 
order, or license conditions)? 

3.2 

D Yes Go to Question 3.2. 

[8J No Go to Part IV. 

Is the proi;iosed revised commitment date necessary and justified? 

D Yes Briefly de.scribe rationale (attach additional sheets as necessary) and notify NRC of revised 
commitment date prior to the original commitment date. 

0 No STOP. Do not proceed with revision, OR apply for appropriate regul;:1tory reliE;Jf. 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

PART IV 

4.1 Was the original yQmmitment: {1) explicitly credited as the basis for a safety decision in an NRC SER, (2) 
m~oe in response to an NRC Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 GFR 50.54(f) .pr 10 CFR 2.204? . 

D Yes Go to 4:2. 

f;gJ No Go to Part V. 

· 4.2 Has the original commitment been implement~d? 

0 Yes STOP. Yol.J have completed this evaluation. Revise 9qmniitment in CTD. Notify NRG of revfsed 
commitment in summary report. 

D No STOP. Timely no~ify· NRG of the change (as soon as practicat;>le after the change is approved by 
management, and before any .committed compietl~m date). · 

PARTV 

5.1 Was the original commitment made to minimize recurrence. of a f:onditibn adverse to qt.J;:i!ity (e.g., a long-term 
corrective action $tatecf in an LER)? · 

5.2 

D Yes Go to Question 5.-2. 

!Zl No STOP. You have cdmpletecl this ~valuation. Revise commitment in CTD, No NRG notification 
req1..1irec/. 

Is the revised commitment necessary to minimize recurrence of the condition cldverse to q1,,1ality? 

D Yes. Revise cemmitment in QTD. Notify NRC of revised commitment in next sched1..Jled·surnmary report. 

D No Revise commitment in CTD. No NRC notification required. 

IMPACT. REVIEW 

Conduct a commitment change ''impact review" in conjunction with the Responsible·Supervisor. List any 
decuments (e.g., procedures. NRG submittals) affected by this. change below: (Attach addittbhaf page, as 
necessary) 

NFPA 805 LAR 

CNL-15-191 

Description EDMS# 

L44130327002 

144150908001 

Prepared by: Anita Pa,rker bate: 09/24/2015 

APPROVALS 

~It/~ Sign/Print: _....JL~-r"!..,_.__,S!..[;r~~oU<:· :l!liA?t:..__J..C:?z......::::.c.!:.==~z::~=~---;;:,:,=:--~=---------- Date: __ Ll "_;l:::::~~-J..t .... w,:<...._ __ 
Responsible SLJpervisor 

Licensing signature indicates that the relevant licensing basis has been considered, the c;ippropri.ate.Hcensing change 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

process has been used, and that thi.s commitment change evaluation justifies the change. 

Once approved by Licensing. tliis form shall be k<;?ptfor the life of the plant in the EDMS vault and attached tQ CTD. 
EDMS # CCEF attached to CTD .and emailed to RS: Y / N 

~ J/,,, -,-;· I2 ,I 
Sign/Print: ~~«·~ ,t:~-

U ~ Lie Prag Mgr, Corporate or Site Uc Mgr 
Pate: 3(4{!&, 
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R20 160620 041 

COMMITMENT CHANGE EVALUATION FORM 

Tracking Number: ....:1c....:1....:.4_,_78::c:2::..:7...c1c::6 ________________________ _ 

Document: NFPA 805 Transition LAR 

Commitment Description: 

Date: 03/?4/2013 

1st bullet - Revise the fire·alarm orocedures to include retention of fire alarm signals received for at least one vear 

3'0 bullet- Update Procedures O-Sl-4.11 .A. 1(1). O-Sl-4. 11 A 1£2\. O-Sl-4.11 A 1 i3)a. o~Sl-4.11.A 1(3)b. O-Sl-
4.'l 1.A.1 (4), 1-Sl-4.11.A.1 (1 l. 2-Sl-4.11.A.1 ( 1 ). 2-Sl-4.11.A.1 (2). 2-Sl-4.11.A.1(3).3-Sl-4.11.A.1 (1 ). 3-Sl-4.11.A.1 (2l. ' 
3-81"4. 11.A.1 (3), and 3-Sl-4.11.A.1 (4) to exclude test maonets from beina used during smoke detector testina and 
to ensure smoke detectors are tested and activated usina chemical smoke designed solely for smoke detector 
testina. · · 

!Revised Commitment Description: 

I 1st bullcl - LAR. Attachment S. Table S-3. item J 9 ( I st bullet) is revised to "Revise the a1:iplicable orocedure 
' 'to include retention of fire rilarm sitmals received for at least one vear 

3ra bullet c LAR. Attachment S. Table S-3. item 19. 3rd ·bullet. is revised to "1Uodate apolicable testing orocedures to 
exclude test maanets from being Lised during smoke detector testina and to ensure.smoke detectors are tested and 
activated Usina chemical smoke desianed solelv for smoke detector testina. 

isummarize Justification for Revising Commitment: 

! 151 bullet- This requirement will be located in a procedure that defines Fire Operations responsibilities and will not 
· be located in a fire alarm procedure. 

3rd bullet - The existing list contains procedures that d0 not require change. Significant changes in testina 
procedures are.being made to implement NFPA 805. The proposed text allows flexibility to combine. rename. or I 
create new testing orocedures. 

u I t r zq~ l,:rlJt:;tqoo~,~.L. [(Attach additional sheets, .as necessary) 5u n.e/.e r1P n (A:'. A {)/0(,,.tt. n, e V/ ' 0/IJJ.., ~ 1S-.... ZJ7(.XiK 
iRefer to Appendix C for a flow diagram that outlines the commitment change evaluation process. 
1r,.....-----=-· =====--------======-------= .. -=~--~-=--:'.•= 
'PART I 

il.1.·1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency j Plan, Qu~lity Assurance Plan, Fire Protection Program, or Security Plan? 

ii D Yes STOP Do not proceed with thi;. evaluation. Instead, use the appropriate codified process (e.g .. 
IJ iO CFR 50.59. 10 CFR 50.71(e). ·10 CFR 50.54) to evaluate commitment. 

:j [ZJ i'lo Go to Part 1.2 . . , 
i1·1? I -· 
I 

Does the change to the existing cornrnitme11t affect compliance witti the License Conditions associated 
Mitigation Strategies? 

8.5,b 

U Yes STOP Do net proce:ad with this evaluation Instead. use the 1 CFR 50.90 precess to obta1ri tt,e 
necessarv i'lRC approval prio; to :rnp1emeritat1ori of l!,e proposecl cha:,ge. 

•; ".:· 



\ T\.' 

COMMITMENT CHANGE EVALUATJON FORM 

II 

Could the change negatively affect !hE;; ability of a System. Structure or Component (SSC) to. perform its safety 
function or nE;:gatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or couid the change negatively affect the ability to comply with existing cortimitments 
associated with B.5.b Mitigation Strategies? 

Refer to NPG-SPP-9.3, "Plant Modific;ations and Engineering Change Control, which provides topics for 
evaluating if the change affects the ability of an SSC to perform lts safety function. 

18] Mo Continue with Part Ill. 

Briefly describe rationale: Uodatina the remainina Implementation items and modifications of more 
clarit 

D Yes Go to 2,2 

Perform a safety evaluation using the fol!ow1ng i O CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised' commitment involve a significant incresse in the probability or tonseqmmces of an accident 
prevlousfy evaluated? · 

D Yes D Mo 
Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously ~valuated? 

D Yes D No 
Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answere<d Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRG and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 



COMMITMENT CHANGE EVALUATION FORM 

Ill 

Was the odglnal commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order. or license conditions)? 

D Yes Go to Question 3.2. 

12] No Go to Part IV. 

Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

IV 

Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRG SER, (2) made 
in response to an NRC Bulletin or Generic Letter, or (3) made in response to a request for information under 
··10 CFR 50.54(f) or 1 Ci CFR 2.204? 

D Yes Go to 4.2. 

12] No Go to Part V. 

Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
Notify NRG of revised commitment in summary report 

D No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 

V 

Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

D Yes Go to Question 5.2. 

!Zl No STOP. You have completed'this evaluation. Revise commitment in commitment tracking database. 
No NRC notification required. 

Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment in commitment tracking database. Notify l'lRC of revised commitment in next 
annual/RFO interval summary report 

D No Revise commi!ment .in commitment tracking database. No 1'1RC notification reqyired. 



COMMITM CHANGE EVALU,8-TION .FORM 

IMPACT REVIEW 

Conduct a commitment change "impact review'' in conjunction with the Responsible Organization. Ust any 
documents procedures NRC submittals) affected by this change below: 

NFPA 805 

Prepared by: J. D. Wolcqtt 

Print/Sign: Todd Stafford 

Descriotion 

APPROVALS 

I; "'ih 
Ii/'-(" 2 b~/ " 

Responsible Organization 

EOMS# 

L44 ·130327 002 

Date: 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
:process has been used, and that this commitment change evaluation justifies the ch~mge. 
I 

!Print/Sign: ____ ~-+-.-·-· --6--=µJk=-ii----------------
, Nuclear Licensing 

!1 

ii !, 

:i 

cc: Uce11sing Fife 
Responsible irrn,,ni,n: 

EDMS 

Date: ~/1+/( lo 



R20 160622 066 

COMMITMENT CHAN,GE EVALUATION FORM 

Commitment Tracking. Number: .... 1 ...... 1_4~78=2=7_5_2 ________________________ _ 

Source Document: NFPA805 Transition LAR 

Existing Commitment Desc1tption: 

LAR Section: 4:1 and Attachment A. 3.5.3 

Date: 03/24/2013 

Conduct test measurements of the fire pumps against the rated capacity .(2,500 qpm at 130 osiq). Based on the 
findings. evaluate the overall health or the pumo. -

Revised Gommitment Qescription: j I 

LAR. Attachincnt S. Table S""3. item 17. 2nd bullet is deleted. tk::>t;/Je ;'n l..e:.t~,..· ~· · . ~ t.,rt 
IJ.e-e Be/ir"'.t;'Jt~.£ doC,,U. r/l.61f l44 /5TJ6 I q a:, 2i Cr/ t.-. IS" ~o 1¥ · 

Summarize Justification for Revising Commitment &Z. J:f.~;;, 1 ~~ .. f!:ft ~;:,a e,; 
BFN currently tests fire pumps ta meet system demand requirements of 2,25.0 qom at 130 psig vs. the briainal fire 
pump rated capacity cif2.500 gpm at 130 psiq. and trends dat,fto support system health monitoring. The 2,250 
aom at 130 psia test criteria is supported by an engineeri'nq-evaluation and. with testing. ensures that a single 
pump can supply the largest fire system flow demand plus margin. Pump testina is performed at a variety.of flows 
and pressures so pump performance can be evaluated. 

(Attach additiQnal sheets, as necessary) 

Refer to Appendix C for a flow diagram th$t outlines the commitment change evaluation process. 

PARTI 

·1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? · 

D Yes STOP. Do not proc;:e~d With this eval_uation. Instead, use th~ appropriate cooified process (e,g,, 
10 CFR 50.59, 10 CFR 50. 71 (e), 10 CFR 50.54) to evaluate commitment. 

[g] No Go to Part 1.2. 

1.2 Does the. change to the t;ixisting commitment affect compliance with the License Conditions associated with 
B.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with triis evalL1ation, Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

~ No Go to Part IL 



COMMITMENT CHANGE EVALUATION FORM 

PARTll 

2. 1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect tl1e ability of licensee personnel to ensure the SSC is capable of performing its 
intended s;afety function or could the change negatively affect the ability to comply with existing commitments 
associated with B.5.b Mitigation Strategies? 

Refer to NPG-SPP-9.3, "Plant Modifications and Engineering Change Control,'' which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

18] No Continue with Part Ill. 

Briefly describe rationale: Updating the remainina Implementation items and modifications of more 
clarit . 

D Yes Go to 2.2 

Perform a safety evaluation using tt1e following 1 O CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questlons are answered Yes. STOP. Do not proceed with the revision, OR discuss change 
wit11 NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No. go to Part ill. 



PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g .. rule, regulation, 
order, or license conditions)? · · 

D Yes Go to Qwestion 3.2. 

IZ] No Go to Part IV. 

·3.2 Is the !:)reposed revised commitment date nece$sary and Jllstlfied? 

D Yes Briefly describe rationale (attach additional sheets·as necessary) and notify NRC of revised 
commitment date prior to the original commitment date, 

D No STOP, Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original c.ommitment: ('I) explicitly credited as .the basis for a safety decision in an NRC SER, (2) 
inade in response tb an NRC Bulletin or Generic Lett!;lr, of (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2:204? · 

D Yes. Go to 4.2. 

IZ] No Go to Part V. 

4.4 Has the odginal commitm~nt been jmplementeo? 

D Yes STOP. You have completed this evaluation. Revise commitment in commitment tracking databaset . 
. Notify NRC of revised commitment in summary report. 

D No STOP. Timely hOtify NRC of the change (as soon as practicable after the ch,,mge is approved by 
management, and before any committed completion date). 

PARTV 

~.1 Was the original commitment made to minimize recurr~nce of a condition adverse to qui;3lity (e.g., a long-term 
corrective action stated in an LER)? 

D Yes Go to Question 5.2: 
' IZI No STOP. You have completed this evaluation. Revlse commitment in commitment tracking database. 

No NRG notification requfred. 

5.2 Is the revised commitment necessary to minimize recurrence of the conditio11 adverse to quality? 

D Yes Revise commitment in commitment tracking database Notify NRG of revised commitment in ne,(t 
annual/RFO interval summary report. 

D No RevJse comrnltmen~ in commitment traci<ing databa.s~. ~lo NRC notification required 



COMMITMENT CHANGE EVALUATION FORM 

IMPACT REVIEW 

Conduet a commitment change "impact review'' in conju!lction with the Respensible Organization. List any 
docu1J1ents (e.g .. procedwres, NRG submittals; affec::ted by this change below: · 

0 

Description 

NFPA 805 LAR 

Prepared by; J .. D. Wolcott 

APPROVALS 

Print/Sign: Todd Stafford -~~ r~--,.~_..,, 
Responsible Organization 

EDMS# 

L44 130627 007 

Date: L,-/?·!~ 

Date: f.2 -J?-.I{ 

Licensing signature indicates that the relevant licensing basis has been considered. the appropriate licensing change 
prdcess has been used, and that this commitment change evaluation justifies the change. 

Print/Sign: ____ c:::::::::::::;_...;~ ..... · _·,c-,· =--" . ...,....·.e ... ~="""'---=·---------~-
. Nuclear Licensing 

cc: Ucensing Fil& 
Responsible Organfzalion 
EDMS 

Date: ~ /i 1;. / /,t., 
' . 



R20 160620 042 

. . - . ~ - - - - - + ·- -

COMMITMENT CHANGE EVALUATION FORM 

1 CommitmentTracking Number: "114785981 
I 

1 
Source Oocurnent: . NFPA 805 Transition LAR Date: 03/24/20'13 

Existing Commitment Description: 

LAR Section: 4.1 and Attachment A. 3.11.3(1) 

Revise aQoroQriate Qrocedures to insQect and ensure guides and bearings.et sliding.fire doors are maintained 
well lubricated. 

Revised Commitment Description: 

.LAR. Attachment S. Table .S-3. 11cm 7 is revised to "Revise a:gprogriate procedmes to inspect and ensure 
e.ttides and bearines of active NFP A 805 reguired sliding fire doors are maintained well lubricated. 

SLJrnmarize Justification for ~evising Commitment 

This text clarifies that changes will be made for NFPA 805 remiired doors-on!~. There are other sliding doors at 
BFN that are not reguired (;!er the NFPA 805 Qrogram. Adaitionallv. some NFPA 805 reguired sliding doors are 
bolted in Qlace and not active, so maintai'ning door bearinas on non active doors is not QracticaL 

! l?-f4lr e n t:,.£. cJ 0{,..fA_, fy1 -l/'1 f L44 150&111 ma {!,"1 L - IS--074 
I 

(Attach additional sheets, as necessary) ' ' Rerer to Appendix C fqr a flow c;ilagram that outlines the commitment ~ha_nge ~.valuation process: 

PARTI 

1.1 Is the existing commitment located in the Updated Final Safety An;:ilysis Report, Emergency 
', Plan, Quality Assurance P!ari, Fire Protection Program, or Security Plan? 

D Yes STOP .. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment 

[g]. No Go to Part 1.2. 

1.2 Does the cliange to the existing commitment affect compliance with the License Conditions associated with 
8.5.b Mitigation Strategies? 

D Ye~ STOP, Do not,proceed with this .evaluation. Instead, use the 10 CFR 5Q.90 process to obtaln the 
nece$sary NRC c1pproval prior to implementation of the proposed change. 

[g] No Go to Part IL 

- "---·-

PART ll 

. 2.1 Could the change negatively affect the ability qfa System, Structure or Component (SSC) to perform its safety 

I 
I 

iunction or negatively affect the ability of licensee personnel tb ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with e~i~ting cernmitments 

0 I 
- . .. assoc1at-d N1th B.5.b M1t1gat1on Strategies? 

Refer to NPG-SPP-9.3, ''Plant Modifications and Engineering Change, Control," whi'c:h provides topics 
evaluatlng if lhe change affects the ability of an SSC to perform its safety function 

[ZJ f\Jc Continu,; with Pan Ill. 

Briefly describe raliona!e: Uodatina the remainino lmotementation items a:-id modifications of more:: 

Go to '2 2 

: 

I 
I 

! 

I 

l 

I 

i 
I 



l 

COMMITMENT CHANGE EVALUATION FORM 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to d\;itermine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or com;equences of an accident 
previously evaluated? 

0 Yes D No 

Basis: 

Does the revised cqmmitment qreate the possibility of a new or different kind of accident from any aecident 
previously evaluated? 

D Yes D No 
Basis: 

Does the revised commitment involye a significant reduction in a margin of safety?· 

D Yes D. N9 

Basis: 

tf any bf the above questions are answered Yes, STOP. Do not,proceed with the revision, OR tjiscuss change 
with N~C and obtain any necessary approvals prbr to implementation of the proposed change. 

If all three questions are answe;red No, go to Part Ill, 

(Attach additional information, as necessary) 

PART Ill 

3.1 

3~2 

Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g,, rule, regulation, 
order, or license conditions)? · 

· D Yes Go to Question 3.2. 

[8] No Go to Part IV, 

Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC bf revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revlsion, OR apply for appropriate regulatory relief. 

PART IV 

, 4. 1 Was the original comniitment: ( 1) -explicilly oredited as the basis for a safety decision in an N RC SER, (2) 
made in response to an f\lRC Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 50.54(f) or iO CFR 2.204? 

Go to 

Go to Part V 

comm1tr,1ent 
1ri summary 

database 



COMMITMENT CHANGE EVALUATION FORM 

PARTV 

5.1 Was th1:; original commitment made to minimize recurrence of a condition adverse to quality (e.g .. a long-term 
corrective action stated in an LER)? · 

0 Yes Go to Question 5.2. 

fg] No STOP. You have completed this evaluation. Revise commitment in commitment tracking database. 
Na NRC notification required. 

5.2 ls the revised commitment necessary to minimize recurrence of the condition adver.se to quality? 

D Yes Revise commitmen·t in commitment tracking database. Notify NRG of revised commitment in next 
annual/RFC interval summary .report. 

0 No Revise commitment in commitmen.t tra!Jking database. No NRG notification required. 

1!.--=====---=====--~-===~=~~~===~==~-......;1 
IMPACT REVIEW 

J. Conduct a.commitment change "impact review" in conjunction with the Responsible Organiz;stion. List any 
documents (e.g., procedures, NRC submittals) affected by this change below: 

Description 

NFPA 805 LAR 

Prepared by: J. D. Wolcott 

APPROVALS 
I /-10--1 

EDMS# 

L44 130327 002 

Date: (.µ -J7. i $' 

Print/Sign: Todd Stafford 
,~ .,pfJ tdLL- ' 
i >-1" · ~--;:t2· ,, = Date: i..c. i7. l \ , 
Responsibie Organizati@n 1 

j Licensing signature indicates that the relevant 11censing basis '1as beer.. considered, \he appropriate hcensing change 1
1
· 

process has been used, and that tl,is change evaluation justifies tl1e change. 
1 

cc. UcensirrQ Fili; 
i:C:e.<:po11sib1e Orpemzmron 
EDMS 

I, 

I 
11 



I CQMMITMENT CHANGE EVALUATION FORM 

ii Commitment Trackino Number 114790295 1, - ~c....;..c...=c...=..c=-=c.;:;...._ _______________________ _ 

)I Source Document NFPA 5osTransition LAR Date ~0~3=/2~4~'-=?0"'""i-"',3~----

1 Existing Commitment Description: 

~ LAR Section: 4, 1 and AttachmentA 4.6.2 and Attachment A 3.2.3(3) 1 . . 
! The monitoring program required by NFPA 805 Section 2.6 will be implemented after the LAR approval as part of 

the fire protection. program transition lo NFPA805, in.accordance with NFPA 805.FAO ·10-0059, and will include 
a process that reviews fire protection performance and trends :in performance, Program speclfics are ,provided in 
LAR Section 4.6.2. 

Revised Commitment Description: 

L:\.R. Attachment S. Table S-.3. llem 3 is n:vised tn ··The monitorine prount1i1 n:quin.:d bv NFPJ\ 805 
Section 2.6 will be ibmkmentcd m; part or the fire prolei.:,Lio1i pro!.!.ram transition to Nf:'PA 805 .. in 
m:cordnncc with NFPA 805 FJ\O I 0-0059. and will include~ process that rc,·1cws fire protection 
pcrfonnallee und trends in performance. Prnura:m spcci lies ui-c: providcd in LAR Section 4,6.2. 

~ummarize Ju~tiflcation fQr Revising Commitment 

The intent of.this.change is to eliminate issuance of the SE as a restraint to implementing NFPA805 Monltonng 
orocedures, 

(Attach additional i.heets, as necessary) 

Refer to Appendix C for a flow diagram thc,1t outlines the commitment change evaluation process. 

PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report. Emergency 
Plan, Quality Assurance Plan. Fire Protection Program. or Security Plcm? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (f;!.9 , 
10 CFR 50.59. 10 CFR 5D.71(e). 10 CFR 50 54)to evaluate commitment. 

t8J No Go to Part t2, 

·1 .2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
8.5,b Mitigation Stratt:lgies? 

O Yes STOP Do not proceed with this evaluatlon. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRG approval pnor to implementation of tlie proposed change. 

[3J No Ga to Part II 

TVA 40.19fD Page 1 01 4 NPG-SPP-03 3-3 [4-30-2014] 



COMMITMENT CHANGE EVALUATION FORl\fl 

PARTII 

2 1 Could the change negatively affect the ability of a System, Structure or Component (SSC) 10 perform its safety 
,fLlncUon qr negatively affect the ability of licensee personnel to ensure the SSC ls capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with 85 b Mitigatien Strategies? 

Refer to NPG-SPP-9.3. ·'Plant Modificatrons and Engineering Change Control." which prcov1des tof:)ics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

[ZJ No Continue with Part Ill. 

Briefly describe rationale Updating the remaining lmplementat1on items and modifications of more 
clarit 

D Yes Go to 22 

2,2 Per:forrn a safety· evaluation using the following 1 O CFR50.92 criteria to determine 1f a significant hazards 
consideration exists: 

Does the revised comm1tnierit involve a ~ignificant increase m the probability or·consequences of an accident 
prevfously evaluated?. 

D Yes D No 

Basis, 

Does the revised commitment create the possibility of a new or different kind of accident from any, accident 
previously evaluated? 

D Yes D /\Jc:i 

Basis: 

Does the revised commitment involve a: significant reduction in a margin of safety? 

D Yes D Nq 

Basis· 

If any qf the above questions are answered Yes. STOP Do not proceed with the revrs.ion. OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the propos1:?d change 

If all three questions are answered No, go to Part Ill. 

(Attach add1tiom,1 1nfc:irmat1on. as 

TVA 40496 Page 2 of ,1 NPG-SPP-03.3-3 [4-30-20'i4j 



L COMMITMENT CHANGE EVALUATION FORM 
•i 

(! PART Ill 

j 3. 1 Was the original commitment (e.g .. response to NOV LER) to restore an OBLIGATION (e g . rule. regulation. 
/ order. or license cqnditionsl? 

' 

! 

D Yes Go to Question 3.2 

[gJ No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
commitment date pf1or tci the original commilnienl date 

D No STOP. Do not proceed with revision, OR apply for appro~r.iate regulatory relief 

PART IV 

4 1 Was the original comniitment: (1) explicitly credited as the basis for a safely decision in an NRC SER. (2J 
made 1n response to ari NRC Bui'letin or Generic Letter. or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4_ 2. 

CT:;l No Go to Part V 

4.2 Has the original c0mmitment been implemented? 

D Yes STOP You have completed this evaluation. Revise commitment in commitment tracking database 
Notify NRC of rel,(ised commitment in sufl')mar:y r~po_rt. 

D No STOP. Timely ne>tify NRG of the change (as soon as practicable after the change 1s approved by 
management. and before any committed complet1on date). 

PARTV 

5.1 Was u,e ong1nal commitment made to minimize recurrence of a condition adverse to quality (e.g., a long0 term 
corrective action stated in an LER)? 

5,.2 

D Yes Go to Question 5.2. 

[gJ No STOP You have completed this evaluation. Revise commitment 111 commitment tracking database. 
No NRG notification required. 

Is the revised commitment necessary to minimize recurrence of the co·nd1tion adverse to quality? 

D Yes Revise commitment in commitment \racking database. Notify NRC of revised commitment 1n next 
annual/RFO interval summary report 

D No Revise commitment 1n commitment tracking.database No NRG notification required 

i; ,. 
'll 

TVA 404£16 Page 3 of 4 NPG-SPP-03 3-3j4-30-2014] 



COMMITMENT CHANGE FORM 

IMPACT REVIEW 

Conduct a commitment change ''impact review" in conjunction with the Responsible Organization List c'iny 
documents (e.g .. proc.edures, NRC.submittalsl affected by this change below; 

Description 

NFPA805 LAR 

Prepared by; J. D Wolcott 

Print/Sign· Todd Stafford 

APPROVALS 

EDMS# 

L44 130327 002 

Date: Q6/23/201 ~ 

Date: 6/23/2015 

Licensing signature indicates that the relevant lfcensing basis has been considered, the appropriate licensing change 
process has been l,sed, and that this commitment change evaluation justifies the change_ 

Print/Sign:----~--'-=----· ~~="'--"c......;.---'-------------­
M1c/ear Licensing 

cc· Licensing File 
Responsible Organrzarian 
EDMS 

TVA 40496 Page 4 of 4 

Date. s-/ts-/tr,e 7 , 

NF'G-SPP-03 !a-30-2014 I 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

Commitment Tracking Database (CTD) Number: 115295456 

Source Document: CNL-14-068 [L44150129001] Su1212lement 1 to LAR TS-485 Date: 01/29/2015 

Existing Commitment Description: (Attach additional page, as necessary) 

To ensure the flow through the 0.1875,inch orifice is not obstructed, radiograghy insgections of the 0.1875-inch 
orifice will be Qerformed during each refueling outage. These inspections will first be gerformed during the SQring 
outage of 2014 for Unit 3, during the fall outage of 2014 for Unit 1, and during the s12ring outage of 2015 for Unit 2. 

Revised Commitment Description: 

Since the commitment source, LAR TS-485, was withdrawn, the commitment is also withdrawn/closed. 

Summarize Justification for Revising Commitment: 

CNL-15-070 [L44150529001] dated 05/29/2015 - Browns Fer[Y Nuclear Plant. Units 1, 2, and 3-Withdrawal of 
Pro12osed Technical SQecification Change to Revise the Leakage Rate Through MSIVs - TS-485 and 
commitment to revise the Reply to NOV EA-11-252 regarding the ALT pathways by July 15, 2015. 

NRC acknowledgement of Withdrawn LAR dated 06/16/2015 [NRC ADAMS Accession No. ML 15161 A344] 
CNL-15-123 [L44150715002] Updated Regly to NOV EA-11-252 

Attachments: Commitment Load Sheet, Maximo CTD screenshot, CNL-15-070 [L441505290CJ1]. NRC Letter 
[ML 15161A344, and CNL-15-123 [L44150715002] 

(Refer to Attachments 3 (flow diagram) and 4 (description) for an explanation of the commitment change evaluation 
process.) 

PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

1:8] No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
B.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

~ No Go to Part II. 

PART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its i 

intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with B.5.b Mitigation Strategies? 

Refer to NPG-SPP-09.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

[gJ No Continue with Part Ill. 
Briefly describe rationale: Commitment was associated with a LAR that has been withdrawn. 

(Attach additional page, as necessary) 

D Yes Go to 2.2 
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COMMITMENT CHANGE EVALUATION FORM {CCEF) 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional page. as necessary) 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions)? 

121 Yes Go to Question 3.2. 

D No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

121 Yes Briefly describe rationale (attach additional sheets as necessary) an_d notify NRC .of revi~ed 
commitment date prior to the original Gommitmerit date. · 

After several rounds of RAls and discussions, TVA withdrew the LAR and intends to resolve the NOV 
using plant modifications under 10 CFR 50.59. Subsequently, NRC acknowledged the Withdrawal of 
the LAR on 06/16/2015 [NRC ADAMS Accession No. ML 15161A344] 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRC SER, (2) 
made in response to an NRC Bulletin or Generic Letter, or (3) made in .response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

121 No Go to Part V. 

4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in CTD. Notify NRC of revised 
commitment in summary report. 

D No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

[8J Yes Go to Question 5.2. 

D No STOP. You have completed this evaluation. Revise commitment in CTD. No NRC notification 
required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

l:8J Yes Revise commitment in CTD. Notify. NRC ohevised commitmenfin next scheduled summary report 

NRC was notified of LAR withdrawal and NRC concurred with the withdrawal - See Justification. 

D No Revise commitment in CTD. No NRC notification required. 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Supervisor. List any 
documents (e.g., procedures, NRC submittals) affected by this change below: (Attach additional page, as 
necessary) 

Description EDMS# 

Impact Review not required due to commitment withdrawal/closure 

Prepared by: M. W. Oliver Date: 04/12/2016 

APPROVALS 

Sign/Print: _.,,J"-. -=L,...,. P:....:a::.:u::..:..1 ___ ~=4..~""""'"'-"-":.::c.'-----'e-'~"""~:;,__--------
~e Supervisor 

Date: __ L\;:,_/:,.__;;_( 2.=/_1...c:G.,:;..__ 

Licensing signature indicates that the relevant licensing basis has been considered, the appr9priate licensing change 
process has been used, and that this commitment change evaluation justifies the change. 

Once approved by Licensing, this form shall be kept for the life of the plant in the ED~~v_ault and attached to CTD. 
EDMS # Ro S-1 I l· 04:12. / 27 CCEF attached to CTD and emailed to RSCJ;N 

Sign/Print: M. W. Oliver d,1 lc.I[Jf:l-..e . .: Date: tJ 1/ f 12-/~ t) / 6 
Liq Eng, LicjProg Mgr, Corporate or Site Lie Mgr ~ I 
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COMMITMENT CHANGE EVALUATION FORM (CCEF} 

' Commitment Tracking Database (CTD) Number: 116201617 

Source Document: CNL-14-068 [L44150129001] SUQQlement 1 to LAR TS-485 Date: 01/29/2015 

Existing Commitment Description: (Attach additional page, as necessary) 

TVA will Qerform a radiograghy examination, during each Unit's refueling outage, starting with the Unit 2 outage in 
the SQring of 2015, on the 1 inch globe valve (BOV-1-525) to ensure that it is not i;)lugged. 

Revised Commitment Description: 

Since the commitment source, LAR TS-485, was withdrawn, the commitment is also withdrawn/closed. 

Summarize Justification for Revising Commitment: 

I CNL-15-070 [L44150529001] dated 05/29/2015 - Browns Ferr:y Nuclear Plant, Units 1, 2, and 3 - Withdrawal of 
i Proposed Technical SQecification Change to Revise the Leakage Rate Through MSIVs - TS-485 and i 

commitment to revise the Reply to NOV EA-11-252 regarding the ALT pathways by July 15, 2015. 

NRG acknowledgement of Withdrawn LAR dated 06/16/2015 [NRC ADAMS Accession No. ML 15161A344] 
CNL,.15-123 [L44150715002] Updated Reply to NOV EA-11-252 

Attachments: Commitment Load Sheet, Maximo CTD screenshot, CNL-15-070 [L44150529001], NRC Letter 
IML 15161A344, and CNL-15-123 [L44150715002] 

(Refer to Attachments 3 (flow diagram) and 4 (description} for an explanation of the commitment change evaluation 
process.) 

PART! 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

0 No Go to Part 1.2. 

1.2 Does the. change to. the existing commitment affect compliance with the License Conditions associated with ! 

B.5.b Mitigation Strategies? I 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 1 O CFR 50. 90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

' 

0 No Go to Part II. 

I 

I 

' PART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component {SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with 8.5.b Mitigation Strategies? 

Refer to NPG-SPP-09.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

0 No Continue With Part Ill. 
Briefly describe rationale: Commitment was associated with a LAR that has been withdrawn. 

(Attach additional page, as necessary) 

D Yes Go to 2.2 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRG and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional page, as necessary) 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions)? 

~ Yes Go to Question 3.2. 

D No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

~ Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
commitment date prior to the original commitment date. 

After several rounds of RAls and discussions. TVA withdrew the LAR and intends to resolve the NOV 
using plant modifications under 10 CFR 50.59. Subsequently. NRC acknowledged the Withdrawal of 
the LAR on 06/16/2015 [NRC ADAMS Accession No. ML 15161A344l 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRG SER, (2) 
made in response to an NRG Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

~ No ~o to Part V. 

4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in CTD. Notify NRC of revised 
commitment in summary report. 

D No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

PARTV 

5.1 Wast.he qriginal commitment n;iade to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

[2J Yes Go to Question 5.2. 

D No STOP. You have completed this evaluation. Revise commitment in CTD. No NRG notification 
required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

[2J Yes Revise commitment in CTD. Notify NRC of revised commitment in nextscheduled summary report 

NRC was notified of LAR withdrawal and NRC concurred with the withdrawal - See Justification. 

D No Revise commitment in CTD. No NRC notification required. 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Supervisor. List any 
documents (e.g., procedures, NRC submittals) affected by this change below: (Attach additional page, as 
necessary) 

Description EDMS# 

Impact Review not required due to commitment withdrawal/closure 

Prepared by: M. W. Oliver Date: 04/12/2016 

APPROVALS 

Sign/Print: __ J ___ ..... L'-"'. P"-'a=u=I ____ C\ ____ ~~-·--~~~~~-------
Resfonsible Supervisor . 

Date: _L\___.__,/~l....c..2...__,/__.\"""(p'--_ 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
process has been used, and that this commitment change evaluation justifies the change. 

Once approved by Licensing, this form shall be kept for the life of the plant in the ED~ vault and attached to CTD. 
EDMS # /(()f( I& 0 11/z_ /Z.// CCEF attached to CTD and emailed to RSC!)/ N 

Sign/Print: M. W. Oliver 02i lD7:.£~ Date: O'f/i :;J_/().ol b· 
Lie Eng, Licf Prog Mgr, Corporate or Site Lie Mgr 1 

· 
' 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

Commitment Tracking Database (CTD) Number: 116201648 

Source Document: CNL-14-068 [L44150129001] SUQQlement 1 to LAR TS-485 Date: 01/29/2015 

Existing Commitment Description: (Attach additional page, as necessary) 

TVA will 12erform a radiograQhy examination, during each Unit's refueling outage. starting with the Unit 2 outage in 
the s12ring of 2015, on the 0.25-inch orifice around valves FCV-1-168, FCV-1-169, FCV-1-170, and FCV-1-171 to 
ensure that the flow 12ath through these orifices is not 12lugged. 

Revised Commitment Description: 

Since the commitment source, LAR TS-485, was withdrawn, the commitment is also withdrawn/closed. 

Summarize Justification for Revising Commitment: 

CNL-15-070 [L44150529001] dated 05/29/2015 - Browns Feriy Nuclear Plant, Units 1, 2, and 3-Withdrawal of 
Proi;1osed Technical S12ecification Change to Revise the Leakage Rate Through MSIVs - TS-485 and 
commitment to revise the Rei;1ly to NOV EA-11-252 regarding the ALT pathways by July 15, 2015. 

NRC acknowledgement of Withdrawn LAR dated 06/16/2015 [NRC ADAMS Accession No. ML 15161A344] 
CNL-15-123 [L44150715002] Ui;1dated Reply to NOV EA-11-252 

Attachments: Commitment Load Sheet, Maximo CTD screenshot. CNL-15-070 [L44150529001], NRC Letter 
[ML 15161A344, and CNL-15-123 [L44150715002] 

(Refer to Attachments 3 (flow diagram) and 4 (description) for an explanation of the commitment change evaluation 
process,) 

PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

[g] No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
8.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

[g] No Go to Part II. 

PART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments . . . . . . 
associated with 8.5.b M1tigat1on Strategies? 

Refer to NPG-SPP-09.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

[g] No Continue with Part Ill. 

Briefly describe rationale: Commitment was associated with a LAR that has been withdrawn. 

(Attach additional page, as necessary) 

D Yes Go to 2.2 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

2.2 Perform a safety evaluation using the following 1 O CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes, D No 

Basis: 

If any of the above questions are answered Yes. STOP. Do not proceed with the revision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional pc1ge, as necessary) 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions)? 

[gJ Yes Go to Question 3.2. 

D No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

~ Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
commitment date prior to the original commitment date. 

D No 

PART IV 

After several rounds of RAls and discussions, TVA withdrew the LAR and intends to resolve the NOV 
using plant modifications under 10 CFR 50.59. Subsequently, NRC acknowledged the Withdrawal of 
the LAR on 06/16/2015 [NRC ADAMS Accession No. ML 15161A344] 

STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRC SER, (2) 
made in response to an NRC Bulletin or Generic Letter, or (3) made in response to a request for information 
under 1 O CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

~ No Go to Part V. 

4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in CTD. Notify NRC of revised 
commitment in summary report. 

D No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 

TVA 40496 Page 2 of 3 NPG-SPP-03.3-3 [08-04-2015] 



COMMITMENT CHANGE EVALUATION FORM (CCEF) 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

[8] Yes Go to Question 5.2. 

D No STOP. You have completed this evaluation. Revise commitment in CTD. No NRC notification 
required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

[8] Yes Revise ce>mmitment in GTD. No!ify NRG of revised.commitment in next scheduled ~ummary report. 

NRG was notified of LAR withdrawal and NRG concurred with the withdrawal - See Justification. 

D No Revise commitment in CTD. No NRC notification required. 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Supervisor. List any 
documents (e.g., procedures, NRC submittals) affected by this change below: (Attach additional page, as 
necessary) 

Description 

Impact Review not required due to commitment withdrawal/closure 

Prepared by: M. W. Oliver 

APPROVALS 

Sign/Print: ...,,J""". =L:....:. P_,a=u,_,_I ___ ..... U_~ ........ """""",~-.;....P ... ~:,..a....a'--------­Rfjsponsib/e Supervisor 

EDMS# 

Date: 04/12/2016 

Date: L-\ / l 2. / I G 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
process has been used, and that this commitment change evaluation justifies the change. 

Once approved by Licensing, this form shall be kept for the life of the plant in the ED~9 vault and attached to GTD. 
EDMS # RO~ /6 tJ,t/ Z... / Z B CCEF attached to CTD and emailed to RS:f!)/ N 

Sign/Print: M. W. Oliver C1}1 /.,Ll(_JL,...,, Date: O'f /2-/zo!6 
Lie Eng, Lie f>rog Mgr, Corporate or Site Lie Mgr 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

Commitment Tracking Database (CTD) Number: 116201658 

Source Document: CNL-14-068 [L44150129001) Supplement 1 to LAR TS-485 Date: 01/29/2015 

Existing Commitment Description: (Attach additional page, as necessary) 
TVA will verify FCV-1-57 is open and the motive power is removed prior to entry into Mode 3 from Mode 4. 
Furthermore. TVA will ensure. through administrative means that FCV-1-57 is open and that the motive power is 
removed when the Unit is in Modes 1. 2, and 3. 

Revised Commitment Description: 

Since the commitment source. LAR TS-485, was withdrawn. the commitment is also withdrawn/closed. 

Summarize Justification for Revising Commitment: 

CNL-15-070 [L44150529001J dated 05/29/2015 - Browns Ferry Nuclear Plant. Units 1. 2. and 3 -Withdrawal of 
Proposed Technical Specification Change to Revise the Leakage Rate Through MSIVs - TS-485 and 
commitment to revise the Reply to NOV EA-11-252 regarding the ALT pathways by July 15, 2015. 

NRC acknowledgement of Withdrawn LAR dated 06/16/2015 (NRC ADAMS Accession No. ML 15161A344) 
CNL-15-123 [L441507150021 Updated Reply to NOV EA-11-252 

Attachments: Commitment Load Sheet, Maximo CTD screenshot, CNL-15-070 [L441505290011. NRC Letter 
[ML 15161A344. and CNL-15-123 [L44150715002J 

(Refer to Attachments 3 (flow diagram) and 4 (description) for an explanation of the commitment change evaluation 
process.) 

PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

t8l No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
8.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRG approval prior to implementation of the proposed change. 

t8l No Go to Part II. 

PART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with B.5.b Mitigation Strategies? 

Refer to NPG-SPP-09.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

[gj No Continue with Part Ill. 

Bri~fly describe rationale: Commitment was associated with a LAR that has been withdrawn. 

(Attach additional page, as necessary) 

D Yes Go to 2.2 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
1 

with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional page, as necessary) 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation. 
order, or license conditions)? 

[8J Yes Go to Question 3.2. 

D No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

[2J Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
commitment date prior to the original commitment date. 

After several rounds of RAls and discussions, TVA withdrew the LAR and intends to resolve the NOV 
using plant modifications under 10 CFR 50.59. Subsequently. NRC acknowledged the Withdrawal of 
the LAR on 06/16/2015 [NRC ADAMS Accession No. ML 15161A344) 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

I PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRC SER, (2) 
made in response to an NRC Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

[2] No Go to Part V. 

4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in CTD. Notify NRC of revised 
commitment in summary report. 

D No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

~ Yes Go to Question 5,2. 

D No STOP. You have completed this evaluation. Revise commitment in CTO. No NRG notification 
required. 

5.2 !s the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

~ Yes :Revise commitment in CTO. Nqtify NRC of revis,eg co111rT1jtment in next schedule_d summary report 

NRC was notified of LAR withdrawal and NRC concurred with the withdrawal - See Justification. 

D No Revise commitment in CTD. No NRC notification required. 

IMPACT REVIEW 

Conducta commitment change "impact review" in conjunction with the Responsible Supervisor. List any 
documents (e.g., procedures, NRG submittals) affected by this change below: (Attach additional page, as 
necessary) 

Description 

Impact Review not required due to.commitment withdrawal/closure 

Prepared by: M. W. Oliver 

APPROVALS 

Sign/Print: -==J~. =L.:.....:P-=a=u"-1 ---~~ .... ~=..;..-'-"-,.c;.._-'-'e .... ~-==--------­
pUsponsible Supervisor 

EDMS# 

Date: 04/12/2016 

Date: i-\ } I ~ / r {c., 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
process has been used, and that this commitment change evaluation justifies the change. 

Once approved by Licensing, this form shall be kept for the life of the plant in the ED1';1g vault and attached to CTD. 
EDMS # /( 0 8 /& Of I Z. / Z. {p CCEF attached to CTD and emailed to RS:(!_) N 

Sign/Print M. w. Oliver -~t,uCJe..,::, Date: tr<l/1.z./zolb 
Lie Eng, Lif Prag Mgr, Corporate or Site Lie Mgr 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

Commitment Tracking Database (CTD) Number: 116201665 

Source Document CNL-14-068 (L44150129001] Supplement 1 to LAR TS-485 

Existing Commitment Description: (Attach additional page, as necessary) 

Date: 01/29/2015 

TVA will revise procedures to require removing motive power from valves FCV-1-58 and FCV-1-59 once they 
have been opened in response to receiving a main steam line radiation monitor alarm or a drywell radiation 
monitor alarm. 

Revised Commitment Description: 

Since the commitment source, LAR TS-485. was withdrawn. the commitment is also withdrawn/closed. 

Summarize Justification for Revising Commitment: 

CNL-15-070 fl44150529001] dated 05/29/2015 - Browns Ferry Nuclear Plant. Units 1. 2. and 3 - Withdrawal of 
Proposed Technical Specification Change to Revise the Leakage Rate Through MS1Vs - TS-485 and 
commitment to revise the Reply to NOV EA-11-252 regarding the ALT pathways by July 15, 2015. 

NRC acknowledgement of Withdrawn LAR dated 06/16/2015 [NRC ADAMS Accession No. ML 15161A344J 
CNL-15-123 [L44150715002) Updated Reply to NOV EA-11-252 . . 

Attachments: Commitment Load Sheet, Maximo CTD screenshot. CNL-15-070 [L44150529001l, NRC Letter 
[ML 15161A344. and CNL-15-123 (L441507150021 

(Refer to Attachments 3 (flow diagram) and 4 (description) for an explanation of the commitment change evaluation 
process.) 

PARTI 

1,1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evalt.,iation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

[8] No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
B.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to 9btain the 
necessary NRC approval prior to implementation of the proposed change. 

[8] No Go to Part II. 

PART II 

I 
i 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 1 

function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with B.5.b Mitigation Strategies? 

Refer to NPG-SPP-09.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

\ 

[8] No Continue with Part Ill. 
Briefly describe rationale: Commitment was associated with a LAR that has been withdrawn. 

(Attach additional page. as necessary) 

D Yes Go to 2.2 
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COMMITMENT CHANGE EVALUATION FORM {CCEF) 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? , 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP, Do not proceed with the revision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional page, as necessary) 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions)? 

IZl Yes Go to Cfoestion ~.2. 

D No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

IZl Yes Briefly describe rationale (attach additional sheets as necessary) c;!nd notify NRC of revisE!d 
commitment date prior to the 9riginal commitment date. 

After several rounds of RAls and discussions. TVA withdrew the LAR and intends to resolve the NOV 
using plant modifications under 10 CFR 50.59. Subsequently. NRC acknowledged the Withdrawal of 
the LAR on 06/16/2015 [NRC ADAMS Accession No. ML 15161A344l 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

I 4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRC SER, (2) 
made in response to an NRC Bulletin .or Generic Letter, or (3) made in response to a request for information 
under 1 O CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

{gJ No Go to Part Y. 
4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in CTD. Notify NRC of revised 
commitment in summary report. 

D No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 
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COMMITMENT CHANGE EVALUATION FORM (CCEF} 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? · 

[8l Yes Go to Question 5.2: 

D No STOP. You have completed this evaluation. Revise commitment in CTD. No NRC notification 
required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

[8l Yes ~~vise commitment in CTD. Notify NRC crif revised commitment in next sched~l~d summary report: 

NRG was notified of LAR withdrawal and NRC concurred with the withdrawal - See Justification. 

D No Revise commitment in CTD. No NRC notification required. 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Supervisor. List any 
documents (e.g., procedures, NRG submittals) affected by this change below: (Attach additional page, as 
necessary) 

Description 

Impact Review not required due to commitment withdrawal/closure 

Prepared by: M. W. Oliver 

APPROVALS 

Sign/Print: ..::Jc.:.... =L.:...:P--=a=u'-'-1 ----'~::,,-i,,~'-""'-'c..:..::'-. ---'-P«-=~cw.=.=-=--------­
~esponsible Supervisor 

EDMS# 

Date: 04/12/2016 

Date: J...\ / ! l. / I {,, 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
process has been used, and that this commitment change evaluation justifies the change. 

Once approved by Licensing, this form shall be kept for the life of the plant in the EDMS vault and attached to CTD, 
EDMS # /( () J:' /6 O={f z. / 3 2 CCEF attached to CTD and emailed to RS: Y / N . 

Sign/Print: __ M ___ . __ W----'--. .... O=li_,_Ve=r_dJ_~'•-1-l_·L_J_iL_,';-_~---~_.,_:.., _________ _ 
Uc Eng, Uf Prag Mgr, Corporate or Site Uc Mgr 

Date: 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

Commitment Tracking Database (CTD) Number: 116201669 

Source Document: CNL-14-068 [L44150129001] Su1;rnlement 1 to LAR TS-485 Date: 01/29/2015 

Existing Commitment Description: (Attach additional page, as necessary) 

TVA will revise 12rocedures to reguire manually restoring motive gower to valves FCV-1-58 and FCV-1-59 on 
RMOV Board 3C in the event of a loss of offsite 12ower in combination with receigt of a main steam line radiation 
monitor alarm or a dQ'.well radiation monitor alarm. 

Revised Commitment Description: 

Since the commitment source. LAR TS-485, was withdrawn, the commitment is also withdrawn/closed. 

Summarize Justification for Revising Commitment: 

CNL-15-070 [L44150529001] dated 05/29/2015 - Browns Feri:y Nuclear Plant, Units 1, 2, and 3 - Withdrawal of 
Pro12osed Technical S12ecification Change to Revise the Leakage Rate Through MSIVs - TS-485 and 
commitment to revise the Reply to NOV EA-11-252 regarding the ALT pathways by July 15, 2015. 

NRC acknowledgement of Withdrawn LAR dated 06/16/2015 [NRC ADAMS Accession No. ML 15161A344] 
CNL-15-123 [L44150715002] Updated Reply to NOV EA-11-252 

Attachments: Commitment Load Sheet, Maximo CTD screenshot, CNL-15-070 [L44150529001], NRC Letter 
[ML 15161A344, and CNL-15-123 [L44150715002] 

(Refer to Attachments 3 (flow diagram) and 4 (description) for an explanation of the commitment change evaluation 
process.) 

PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

fgJ No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
8.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

fgJ No Go to Part 11. 

PART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affe9tthe ability to comply with existing commitments ' 
associated with B.5.b Mitigation Strategies? 

! 

Refer to NPG-SPP-09.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

[ZJ No Continue with Part Ill. 

Briefly describe rationale: Commitment was associated with a LAR that has been withdrawn. 

(Attach additional page, as necessary) 

D Yes Go to 2.2 

I 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision. OR discuss change 
with NRC and obtain any nece?sary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional page, as necessary) 

PART Ill 

3.1 Was the .original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions)? 

3.2 

IZ] Yes Go to Que!>tion 3.2. 

D No Go to Part IV. 

Is the proposed revised commitment date necessary and justified? 

[8J Yes Briefly describe rationale (attach additional sheets as necessary) and notify .NRC of rl;!vis(;ld 
commi(rnent date prior to the original commitment date. 

After several rounds of RAls and discussions, TVA withdrew the LAR and intends to resolve the NOV 
using plant modifications under 10 CFR 50.59. Subsequently, NRC acknowledged the Withdrawal of 
the LAR on 06/16/2015 [NRC ADAMS Accession No. ML 15161A344J 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: ( 1) explicitly credited as the basis for a safety decision in an N RC SER, (2) 
made in response to an NRC Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

[8J No ·Go to Part· V. 

4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in CTD. Notify NRC of revised 
commitment in summary report. 

D No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

[gj Yes Go to Question 5:2. 

D No STOP. You have completed this evaluation. Revise commitment in CTD. No NRC notification 
required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

[gj Yes Revise co_m111itmemtJn CIC>. :Notify NRC of f~Vi$ed_colT)mitment iQ next_scf1ec:ltJl~d stJmmary repqrt 

NRC was notified of LAR withdrawal and NRC concurred with the withdrawal - See Justification. 

D No Revise commitment in CTD. No NRC notification required. 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Supervisor. List any 
documents (e.g., procedures, NRC submittals) affected by this change below: (Attach additional page, as 
necessary) 

Description 

Impact Review not required due to commitment withdrawal/closure 

Prepared by: M. W. Oliver 

APPROVALS 

Sign/Print: -=J:.:... =L.._. P,_a=u=l ___ ___,Q_,...<;...,•=~ ....... "--, _ __,p--""c.t-.&A~f:.~------
Rejponsible Supervisor 

EDMS# 

Date: 04/12/2016 

l-\/ 12- / J )o 

Date: __ 1 
::\......._I ..... 1-=-lff':"-~-L--'f)'--­

i.\/12. I I r.p 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change I 
process has been used, and that this commitment change evaluation justifies the change. 

Once approved by Licensing, this form shall be kept for the life of the plant in the EDfY!-S. vault and attached to CTD. 
EDMS # Ro&' I(,;. t>t./1 ·2.. I 3 / CCEF attached to CTD and emailed to RS: ~N 

Sign/Print M. W. Oliver (?\.,, LJV~~-: Date: _c_1_1l ..... /_1_2.._,_/_z_o_,_/_·~--
Uc Eng, Uc 1Prog Mgr; Corporate or Site Lie Mgr I 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

Commitment Tracking Database (CTD} Number: 116201672 

Source Document: CNL-14-068 [L44150129001 J Su12glement 1 to LAR TS-485 · Date: 01/29/2015 

Existing Commitment Description: (Attach additional page, as necessary) 

TVA will revise the main steam line radiation alarm response procedures to reguire valves FCV-1-58 and FCV-1-
59 to be ogened when a main steam line high radiation alarm is received and the main steam line radiation 
monitor indicates that main steam radiation is increasing. 

Revised Commitment Description: 

Since the commitment source, LAR TS-485, was withdrawn, the commitment is also withdrawn/closed. 
I Summarize Justification for Revising Commitment: 

CNL-15-070 [L44150529001] dated 05/29/2015 - Browns Fer[Y Nuclear Plant, Units 1. 2, and 3 -Withdrawal of 
Proposed Technical Sgecification Change to Revise the Leakage Rate Through MSIVs - l'S-485 arid 
commitment to revise.the Reply to NOV EA-11-252 regarding the ALT pathways by July 15, 2015. 

NRC acknowledgement of Withdrawn LAR dated 06/16/2015 [NRC ADAMS Accession No. ML 15161A344] 
CNL-15-123 [L44150715002j Updated Reply to NOV EA-11-252 

Attachments: Commitment Load Sheet, Maximo CTD screenshot. CNL-15-070 [L44150529001], NRC Letter 
[ML 15161A344, and CNL-15-123 [L44150715002] 

(Refer to Attachments 3 (flow diagram) and 4 (description) for an explanation of the commitment change evaluation 
process.) 

PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

lg] No Go to Part 1.2. 

I 1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
B.5.b Mitigation Strategies? I 
D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 

i necessary NRC approval prior to implementation of the proposed change. 

lg] No Go to Part II. 

I 

I I 
PART II I 
2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 

function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 

I 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with B.5.b Mitigation Strategies? 

I 

Refer to NPG-SPP-09.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

lg] No Continue with Part Ill. 

Briefly describe rationale: Commitment was associated with a LAR that has been withdrawn. 

(Attach additional page, as necessary) I 

D Yes Go to 2.2 
! 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional page, as necessary) 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions)? 

~ Yes Go to Question 3.2. 

0 No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

0 Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
commitment date prior to the original commitment date. , 

After several rounds of RAls and discussions. TVA withdrew the LAR and intends to resolve the NOV 
using plant modifications under 10 CFR 50.59. Subsequently. NRG acknowledged the Withdrawal of 
the LAR on 06/16/2015 [NRC ADAMS Accession No. ML 15161A344J 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 

PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRC SER, (2) 
made in response to an NRC Bulletin or Generic Letter, or (3) made in response to a request for information 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

D Yes Go to 4.2. 

0 No Go to Part V. 

4.2 Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in CTD. Notify NRG of revised 
commitment in summary report. 

D No STOP. Timely notify NRG of the change (as soon as practicable after the change is approved by 
management, and before any committed completion date). 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

1:8:J Yes Go to Question 5.2. 

D No STOP. You have completed this evaluation. Revise commitment in CTD. No NRC notification 
required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

fZI Yes Revise commitment in CTD. Notify NRC of reviseg commitment_ in next scheduled summary report. 

NRC was notified of LAR withdrawal and NRC concurred with the withdrawal - See Justification. 

D No Revise commitment in CTD. No NRC notification required. 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the Responsible Supervisor. List any 
documents (e.g., procedures, NRC submittals) affected by this change below: (Attach additional page, as 
necessary) 

Description 

Impact Review not required due to commitment withdrawal/closure 

Prepared by: M. W. Oliver 

APPROVALS 
' 

Sign/Print: -=J"--. =L.'-'P"""'a=u=I ____ Q_-=1""'~"'""'"'~-· __ p_~--------­
Rfjfoponsib/e Supervisor 

EDMS# 

Date: 04/12/2016 

Date: __ L\.._,/'-'l...=:~C,_L--/ _,_\ Co.:;;..__ 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
process has been used, and that this commitment change evaluation justifies the change. 

Once appr':,v~d by Licensi~g, this form shall be kept for the life of the plan! in the E~ vault and attached to CTD. 
EDMS # if OJ' / t_.,,, o 'I I z / 3 O CCEF_attached to CTD and emailed to Rs'~ N 

Sign/Print: M. W. Oliver d)) lL/{_L Date: 0 t/ /2-/z c:, I 6 
Lie Eng, Lief rog Mgr, Corporate or Site Lie Mgr ; 1 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

Commitment Tracking Database (CTD) Number: """'1'""'1-=-6-=-63=3=7--=6=8 __________________ _ 

Source Document: L44 150312 004 - BFN Flooding HRR Date: 03/12/2015 

Existing Commitment Description: (Attach additional page, as necessary) 

TVA will determine a resolution to the potential backflow through the diesel generator interior flooding drain lines 
into the Diesel Generator Buildings during the Local Intense Precipitation (LIP) event by September 28, 2015. 

Revised Commitment Description: 

If required to protect safety-related function, TVA will revise existing procedures or create new procedures to 
isolate the diesel generator interior flooding drain lines for the LIP event based on the results of a 2-dimensional 
hydrologic model and the NRC endorsed NEI 15-05 "Warning Time for Maximum Precipitation Events" by 
August 31, 2016 

Summarize Justification for Revising Commitment: 

,:TVA reviewed multiple options to resolve the potential backfiow through the DG interior flooding drain lines,i 
: including physical modifications. The review concluded that the resolution of the potential impact to safety­
\related equipment function due to backflow through the DG interior flooding drain lines would be BFN;· .. ·· .. 
(procedurallydefined manual actions to close the exterior building drain isolation valves based on a UP warningi (!i_111e. ·i· . -·· .. - . . . .. . .. .. . . . . . . . .... .. . - . . . . . . . . ·- . . .. ... . . . . - . . . .... 

iA key factor in the warning time determination is the critical location-specific LWi flood depth and .a bounding buf} 
(realistic site LIP flood hydrograph. lhe current LIP flood depth and hydrograph is based on a simplistic 1 · · ··· · 
\dimensional hydrological analysis. To ensure the warning time is maximized, the confirmed impact to BFN safety. 
;related SSCs is prevented and the number of "false positives" is reduced, a more refined 2-dimensional analysis:" 
~of the LIP event is needed. This 2-dimensional analysis and, if required, the final warning time analysis and'~~-­
:warning procedural development takes more time than originally planned, Therefore the commitment requires) 
:revision to establish the selected resolutions a!1d th_e completion till'!~ of the resol~tion.' · · · · 

(Refer to Attachments 3 (flow diagram) and 4 (description) for an explanation of the commitment change evaluation 
process.) 

PARTI 

1.1 Is the existing commitment located in the Updated Final Safety Analysis Report, Emergency 
Plan, Quality Assurance Plan, Fire Protection Program, or Security Plan? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the appropriate codified process (e.g., 
10 CFR 50.59, 10 CFR 50.71(e), 10 CFR 50.54) to evaluate commitment. 

~ No Go to Part 1.2. 

1.2 Does the change to the existing commitment affect compliance with the License Conditions associated with 
8.5.b Mitigation Strategies? 

D Yes STOP. Do not proceed with this evaluation. Instead, use the 10 CFR 50.90 process to obtain the 
necessary NRC approval prior to implementation of the proposed change. 

~ No Go to Part II. 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

PART II 

2.1 Could the change negatively affect the ability of a System, Structure or Component (SSC) to perform its safety 
function or negatively affect the ability of licensee personnel to ensure the SSC is capable of performing its 
intended safety function or could the change negatively affect the ability to comply with existing commitments 
associated with B.5.b Mitigation Strategies? 

Refer to NPG-SPP-09.3, "Plant Modifications and Engineering Change Control," which provides topics for 
evaluating if the change affects the ability of an SSC to perform its safety function. 

~ No Continue with Part Ill. 

Briefly describe rationale: Commitment to mitigate the effects of a Beyond Design Basis Event.No 
potential impact to design basis SSCs. 

(Attach additional page, as necessary) 

D Yes Go to 2.2 

2.2 Perform a safety evaluation using the following 10 CFR 50.92 criteria to determine if a significant hazards 
consideration exists: 

Does the revised commitment involve a significant increase in the probability or consequences of an accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment create the possibility of a new or different kind of accident from any accident 
previously evaluated? 

D Yes D No 

Basis: 

Does the revised commitment involve a significant reduction in a margin of safety? 

D Yes D No 

Basis: 

If any of the above questions are answered Yes, STOP. Do not proceed with the revision, OR discuss change 
with NRC and obtain any necessary approvals prior to implementation of the proposed change. 

If all three questions are answered No, go to Part Ill. 

(Attach additional page, as necessary) 

PART Ill 

3.1 Was the original commitment (e.g., response to NOV, LER) to restore an OBLIGATION (e.g., rule, regulation, 
order, or license conditions)? 

D Yes Go to Question 3.2. 

~ No Go to Part IV. 

3.2 Is the proposed revised commitment date necessary and justified? 

D Yes Briefly describe rationale (attach additional sheets as necessary) and notify NRC of revised 
commitment date prior to the original commitment date. 

D No STOP. Do not proceed with revision, OR apply for appropriate regulatory relief. 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

PART IV 

4.1 Was the original commitment: (1) explicitly credited as the basis for a safety decision in an NRC SER, (2) 
made in response to an NRG Bulletin or Generic Letter, or (3) made in respOIJS,itY ~r~JU~.!F~r}llation 
under 10 CFR 50.54(f) or 10 CFR 2.204? 

rgj Yes Go to 4.2. 

D No Go to Part V. 

4.2. Has the original commitment been implemented? 

D Yes STOP. You have completed this evaluation. Revise commitment in CTD. Notify NRG of revised 
commitment in summary report. 

12J No STOP. Timely notify NRC of the change (as soon as practicable after the change is approved by 
manc;1gement, and before any committed completion date). 

PARTV 

5.1 Was the original commitment made to minimize recurrence of a condition adverse to quality (e.g., a long-term 
corrective action stated in an LER)? 

D Yes Go.to Question 5.2. ' 

D No STOP. You have completed this evaluation. Revise commitment ih CTD. No NRC notification 
required. 

5.2 Is the revised commitment necessary to minimize recurrence of the condition adverse to quality? 

D Yes Revise commitment in CTO. Notify NRC of revised commi~rnent in next scheduled summary report. 

D No Revise commitment in CTD. No NRC notification required. 

IMPACT REVIEW 

Conduct a commitment change "impact review" in conjunction with the:! Responsible Supervisor. List any 
documents (e.g., procedures, NRG submittals) affected qy this change below: (Attach additional page, as 
necessary) 

Description 

BFN Flooding Hazard Reevaluation Report, R 1 

Prepared by: Kyle Bianco 

APPROVALS 

Sign/Print ~D~~,wb~ 
Re ponsible Supervisor 

EDMS# 

841 150312 003 

Date: 09/08/2015 

Date: 'tf'ijZD1S 

Licensing signature indicates that the relevant licensing basis has been considered, the appropriate licensing change 
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COMMITMENT CHANGE EVALUATION FORM (CCEF) 

process has been used, and that this commitment change evaluation justifies the change. 

Once approved by Licensing, this form shall be kept for the life of the plant in the EDMS vault and attached to CTD. 
EDMS # l-'f'I 150'118 001 CCEF attached to CTD and emailed to RS: Y / N 

Sign/Print: ~)2.~k// /i? '2~ ... .,~ .f?v,-,,.-.r/ /? ~.....,,/?./.),.-, Date: __ ~c....::C'_~,,.._W ..... Y=J_-:--__ _ 
Lie Eng, Lie Preg Mgr, Corporate or Site Lie Mgr / 
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