
Beaver Valley Power Station 

F OPO. Box 4 

FirstEnergy Nuclear Operating Company Shippingport, PA 15077-0004 

Lew W. Myers 724-682-5234 

Senior Vice President Fax: 724-643-8069 

October 31, 2001 

L-01-135 

U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, DC 20555-0001 

Subject: Beaver Valley Power Station, Unit No. 1 and No. 2 

BV-1 Docket No. 50-334, License No. DPR-66 

BV-2 Docket No. 50-412, License No. NPF-73 

License Amendment Request Nos. 295 and 167 

Pursuant to 10 CFR 50.90, FirstEnergy Nuclear Operating Company (FENOC) requests 

an amendment to the above licenses in the form of changes to the Technical 

Specifications. The proposed changes will create a Pressure and Temperature Limits 

Report (PTLR) for each unit based on the guidance provided by Generic Letter 96-03 

"Relocation of the Pressure Temperature Limit Curves and Low Temperature 

Overpressure Protection System Limits." 

The proposed Technical Specification changes for Unit No. 1 and Unit No. 2 are 

presented in Attachments A-1 and A-2, respectively. The safety analysis and no 

significant hazard evaluation is presented in Attachment B. The proposed PTLRs for 

Unit No. 1 and Unit No. 2 are presented in Attachments C-I and C-2, respectively. The 

changes proposed to the Technical Specification Bases are provided for information only 

in Attachments D-1 and D-2 for Unit No. 1 and Unit No. 2, respectively. The Beaver 

Valley Power Station (BVPS) Technical Specification Bases Control Program controls 

the review, approval and implementation of Technical Specification Bases changes.  

Attachment E is provided as an aid to the review of the changes proposed in this License 

Amendment Request. The attachment contains a duplication of a table appearing in 

Generic Letter 96-03, with additional columns that identify the location of each 

requirement in the BVPS Unit 1 and Unit 2 PTLRs.  

This change has been reviewed by the Beaver Valley review committees. The change 

was determined to be safe and does not involve a significant hazard consideration as 

defined in 10 CFR 50.92 based on the attached safety analysis and no significant hazard 

evaluation.
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FENOC requests NRC approval of License Amendment Request 167 for Beaver Valley 
Unit 2 by February 1, 2002, to support refueling outage 2R09. An implementation 
period of up to 60 days is requested following the effective date of this amendment.  

If there are any questions concerning this matter, please contact Mr. Thomas S.  

Cosgrove, Manager, Regulatory Affairs at 724-682-5203.  

I declare under penalty of perjury that the foregoing is true and correct. Executed on 

October31_,2001.  

Sincerely, 

Lew W. Myers 

c: Mr. L. J. Burkhart, Project Manager 
Mr. D. M. Kern, Sr. Resident Inspector 
Mr. H. J. Miller, NRC Region I Administrator 
Mr. D. A. Allard, Director BRP/DEP 
Mr. L. E. Ryan (BRP/DEP)



ATTACHMENT A-I

Beaver Valley Power Station, Unit No. 1 
License Amendment Request No. 295

The following is a list of the affected TS pages:

Affected Pages 
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XIX 
1-8 
3/4 1-12 
3/4 4-2c 
3/4 4-22 
3/4 4-23 
3/4 4-24 
3/4 4-25 
3/4 4-27a 
3/4 4-27b 
3/4 5-6 
3/4 5-7a 
3/4 10-4 
6-19

Pending LARs 

292 

292 

292 
292 
292
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ADMINISTRATIVE CONTROLS 
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DEFINITIONS 

2) Major changes in the design of radwaste treatment 
systems (liquid, gaseous and solid) that could 
significantly increase the quantities or activity of 

effluents released or volumes of solid waste stored 

or shipped offsite from those previously considered 
in the FSAR and SER (e.g., use of asphalt system in 

place of cement); 

3) Changes in system design which may invalidate the 

accident analysis as described in the SER (e.g., 

changes in tank capacity that would alter the curies 

released); and 

4) Changes in system design that could potentially 

result in a significant increase in occupational 

exposure of operating personnel (e.g., use of 

temporary equipment without adequate shielding 

provisions.) 

MEMBER(S) OF THE PUBLIC 

1.36 MEMBER(S) OF THE PUBLIC means any individual except when that 

individual is receiving an occupational dose.  

CORE OPERATING LIMITS REPORT 

1.37 The CORE OPERATING LIMITS REPORT (COLR) is the unit specific 

document that provides cycle specific parameter limits for the 

current reload cycle. These cycle specific parameter limits shall 

be determined for each reload cycle in accordance with Specification 

6.9.5. Plant operation within these limits is addressed in 

individual specifications.  

PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR) 

1.38 The PTLR is the unit specific document that provides the 

reactor vessel pressure and temperature (P/T) limits, including 

heatup and cooldown rates and the Overpressure Protection System 

setpoint and enable temperature, for the current reactor vessel 

fluence period. These pressure and temperature limits shall be 

determined for each fluence period in accordance with Specification 

6.9.6. Plant operation within these operating limits is addressed 

in Specification 3.4.9.1, "Reactor Coolant System 

Pressure/Temperature Limits", and Specification 3.4.9.3, "Reactor 

Coolant System Overpressure Protection System." 

BEAVER VALLEY - UNIT 1 1-8 Amendment No. 2-3
(Proposed Wording)



REACTIVITY CONTROL SYSTEMS 

CHARGING PUMPS - OPERATING

LIMITING CONDITION FOR OPERATION 

3.1.2.4 At least two charging pumps shall be OPERABLE.  

APPLICABILITY: MODES 1, 2, 3, and 4(1).  

ACTION: 

With only one charging pump OPERABLE, restore at least two charging 

pumps to OPERABLE status within 72 hours or be in at least HOT 

STANDBY and borated to a SHUTDOWN MARGIN equivalent to at least 1% 

Ak/k at 200'F within the next 6 hours; restore at least two charging 

pumps to OPERABLE status within the next 7 days or be in COLD 

SHUTDOWN within the next 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.1.2.4.1 Each charging pump shall be demonstrated OPERABLE 

pursuant to Specification 4.5.2.b.l.  

4.1.2.4.2 All charging pumps, except the above required OPERABLE 

pump, shall be demonstrated inoperable at least once per 12 hours 

whenever the temperature of one or more of the inservice RCS cold 

legs is • the enable temperature set forth in Spe.ificat-ien 

3.4.9.3specified in the PTLR by verifying that the control switches 

are placed in the PULL-TO-LOCK position and tagged.  

(1) A maximum of one centrifugal charging pump shall be OPERABLE 

whenever the temperature of one or more of the non-isolated RCS 

cold legs is • the enable temperature specified in the PTLR.s-e c 

fo-th in Spccificatlon 34.9.3.

BEAVER VALLEY - UNIT 1 3/4 1-12 
(Proposed WordinQ)

Amendment No. 2-G4- I
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This page contains 

SHUTDOWN changes proposed 
by LAR 292.  

LIMITING CONDITION FOR OPERATION 

3.4.1.3 a. At least two of the coolant loops listed below shall 
be OPERABLE: 

1. Reactor Coolant Loop (A) and its associated 
steam generator and reactor coolant pump,# 

2. Reactor Coolant Loop (B) and its associated 
steam generator and reactor coolant pump,# 

3. Reactor Coolant Loop (C) and its associated 
steam generator and reactor coolant pump,# 

4. Residual Heat Removal Pump (A) and a heat 
exchanger,** 

5. Residual Heat Removal Pump (B) and a second heat 
exchanger.** 

b. At least one of the above coolant loops shall be in 
operation.*** 

APPLICABILITY: Modes 4 AND 5.  

** The normal or emergency power source may be inoperable in 

MODE 5.  

*** All reactor coolant pumps and Residual Heat Removal pumps may 

be de-energized for up to 1 hour provided: 1) no operations are 

permitted that would cause dilution of the reactor coolant 

system boron concentration and 2) core outlet temperature is 

maintained at least 10°F below saturation temperature. For 

purposes of this specification, the addition of borated water 

to the RCS does not constitute dilution of the RCS boron 

concentration provided the boron concentration of the borated 

water being added is greater than the minimum required to 

satisfy the requirements of Specification 3.1.1.1 for Mode 4; 

or Specification 3.1.1.2 for Mode 5.  

The first reactor coolant pump in a non-isolated loop shall not 

be started with one or more non-isolated RCS cold leg 

temperatures less than or equal to the enable temperature 

specified in the PTLRsot ferth in Speifin•t 39.3 unless 

the secondary side water temperature of each steam generator in 

a non-isolated loop is less than 50'F above each of the non

isolated RCS cold leg temperatures.  

BEAVER VALLEY - UNIT 1 3/4 4-2c Amendment No.  
(Proposed Wording)



REACTOR COOLANT SYSTEM 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS 

REACTOR COOLANT SYSTEM 

LIMITING CONDITION FOR OPERATION __ _Moved _to_ _ __ _ _ 

3.4.9.1 The Reactor Coolant Syste• (except the pressurizer) 

temperature and pressure sha11 h imi[r in ArtarrI with the 
limits__ l sssf.c, 3.4 31 that are 

specified in the PTLR during heatup, cooldown, criticality, and 

inservice leak and hydrostatic testing -- vih•

a. A maEm...m hea t..f 1092F in any one hour period, 

b. A maximuam eooldown of 100nF in a one riod, and 

e. A maimu temper-atu.re .hange of Iess than or equal to 50F 

in any one hour .poried, during hydr..tatie testing 

.p.eratin• ab•ve system design pressure.  

APPLICABILITY: MODES 1, 2(, 3, 4 and 5 Moved to PTLR.  

ACTION: 

With any of the above limits specified in the PTLR exceeded: 

a. Restore the temperature and/or pressure to within the 

limit within 30 minutes, and 

b. Perform an engineering evaluation to determine the effects 

of the out-of-limit condition on the structural integrity 

of the Reactor Coolant System within 72 hours, and 

c. Determine, from Action b above, that the Reactor Coolant 

System remains acceptable for continued operation or be in 

at least HOT STANDBY within the next 6 hours and reduce 

the RCS Tavg and pressure to less than 200'F and 500 psig, 

respectively, within the following 30 hours.  

(1) See Special Test Exception 3.10.3.  

BEAVER VALLEY - UNIT 1 3/4 4-22 Amendment No. 4-74f 

(Proposed Wording)



REACTOR COOLANT SYSTEM 

SURVEILLANCE REQUIREMENTS

4.4.9.1 

a. The Reactor Coolant System temperature and pressure shall 

be determined to be within the limits specified in the PTLR 

at least once per 30 minutes during system heatup, 

cooldown, and inservice leak and hydrostatic testing 

operations.  

b. The Reactor Coolant System temperature and pressure 

conditions shall be determined to be to the right of the 

criticality limit line specified in the PTLR within 15 I 
minutes prior to achieving reactor criticality.  

c. The reactor vessel material irradiation surveillance 

specimens shall be removed and examined in accordance with 

1OCFR50, Appendix H, to determine changes in material 

properties. The resu]t- of hs eyaminatns shall be 

used to update the PTLEi 4 2 and 3.4 3.1

BEAVER VALLEY - UNIT 1 3/4 4-23 
(NEXT PAGE IS 3/4 4-27) 

(Proposed Wordinq)

Amendment No. 4-&-
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REACTOR COOLANT SYSTEM 
OVERPRESSURE PROTECTION SYSTEMS

This page contains 
changes proposed 

by LAR 292.

3.4.9.3 An overpressure protection system shall be OPERABLE with a 

maximum of one charging pump~') capable of injecting into the RCS and 

the accumulators isolated(2) and either a or b below:

a. Two power operated relief valves (PORVs) with a nominal 

maximum lift settingls than to 4 iiin 

limits specified in the 2TLF, or

b. The RCS depressurized and an RCS vent of gr( 

equal to 2.07 square inches.

APPLICABILITY: Mode 4 when any RCS cold leg tempera ure is less 

than or eq an enable temperature e---specified inthan or L e ý4 q i 
ý e it e 

in the5 PTLR--I Moved to PTLR.  

Mode 6 when the reactor vessel head is on.  

ACTION: 

a. With two or more charging pumps capable of injecting into 

the RCS, immediately initiate action to verify a maximum 

of one charging pump is capable of injecting into the RCS 

or depressurize and vent the RCS through a 2.07 square 

inch or larger vent within 12 hours.  

b. With an accumulator not isolated when the accumulator 

pressure is greater than or equal to the maximum RCS 

pressure for the existing RCS cold leg temperature allowed 

by the heatup and cooldown curves in the PTLR, isolate the 

affected accumulator within 1 hour or increase the RCS 

cold leg temperature above the enable temperature 

specified in the PTLR within the next 12 hours or 

depressurize the affected accumulator to less than the 

maximum RCS pressure for the existing cold leg temperature 

allowed by the heatup and cooldown curves in the PTLR 

within the next 12 hours.  

c. With one PORV inoperable in MODE 4 (when any RCS cold leg 

temperature is less than or equal to the enable 

temperature specified in the PTLR), restore the inoperable 

PORV to OPERABLE status within 7 days or depressurize and 

vent the RCS through a 2.07 square inch or larger vent 

within the next 12 hours.  

(1) Two charging pumps may be capable of injecting into the RCS for 

pump swap operation for less than or equal to 1 hour.  

(2) Accumulator isolation with power removed from the discharge 

isolation valves is only required when the accumulator pressure 

is greater than or equal to the maximum RCS pressure for the 

existing RCS cold leg temperature allowed by the heatup and 

cooldown curves provided in the PTLR.  

BEAVER VALLEY - UNIT 1 3/4 4-27a Amendment No.  
(Proposed Wording)
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REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION (Continued) 

ACTION: (Continued) 

d. With one PORV inoperable in MODES 5 or 6, restore the 

inoperable PORV to OPERABLE status within 24 hours or 

depressurize and vent the RCS through a 2.07 square inch 

or larger vent within the next 12 hours.  

e. With two PORVs inoperable, depressurize and vent the RCS 

through a 2.07 square inch or larger vent within 12 hours.  

SURVEILLANCE REQUIREMENTS 

4.4.9.3.1 Verify at least once per 12 hours that: 

a. A maximum of one charging pump is capable of injecting 

into the RCS, and 

b. Each accumulator is isolated; however, with the 

accumulator pressure less than the low temperature 

overpressure protection setpoint, the accumulator 

discharge isolation valves may be opened to perform 

accumulator discharge check valve testing.  

4.4.9.3.2 When PORVs are being used for overpressure 

protection, demonstrate each PORV is OPERABLE by: 

a. Verifying each PORV block valve is open for each required 

PORV at least once per 72 hours, and 

b. Performance of a CHANNEL FUNCTIONAL TEST on the PORV 

actuation channel, but excluding valve operation, within 

31 days prior to entering a condition in which the PORV is 

required to be OPERABLE and placed in operation after 

decreasing the RCS cold leg temperature to less than or 

equal to the enable temperature specified in the PTLR and 

at least once per 31 days, and 

c. Performance of a CHANNEL CALIBRATION on each required PORV 

actuation channel at least once per 18 months.  

BEAVER VALLEY - UNIT 1 3/4 4-27b Amendment No. 4 I 

(Proposed Wording)



EMERGENCY CORE COOLING SYSTEMS 

3/4.5.3 ECCS SUBSYSTEMS - Tav¶ < 3500F 

LIMITING CONDITION FOR OPERATION 

3.5.3 As a minimum, one ECCS subsystem comprised of the following 

shall be OPERABLE: 

a. One OPERABLE centrifugal charging pump,# 

b. One OPERABLE Low Head Safety Injection Pump, and 

c. An OPERABLE flow path capable of taking suction from the 

refueling water storage tank upon being manually realigned 

and transferring suction to the containment sump during the 

recirculation phase of operation.  

APPLICABILITY: MODE 4.  

ACTION: 

a. With no ECCS subsystem OPERABLE because of the 

inoperability of either the centrifugal charging pump or 

the flow path from the refueling water storage tank, 

restore at least one ECCS subsystem to OPERABLE status 

within 1 hour or be in COLD SHUTDOWN within the next 20 
hours.  

b. In the event the ECCS is actuated and injects water into 

the Reactor Coolant System, a Special Report shall be 

prepared and submitted in accordance with 10 CFR 50.4 

within 30 days describing the circumstances of the 

actuation and the total accumulated actuation cycles to 

date.  

SURVEILLANCE REQUIREMENTS 

4.5.3.1 The ECCS subsystem shall be demonstrated OPERABLE per the 

applicable Surveillance Requirements of 4.5.2.  

4.5.3.2 All charging pumps except the above required OPERABLE 

pumps, shall be demonstrated inoperable at least once per 12 hours 

whenever the temperature of one or more of the non-isolated RCS cold 

legs is < the enable temperature specified in the PTLR sot forth in 

Spoee:f it; 3i3 by verifying that the control switches are 

placed in the PULL-TO-LOCK position and tagged.  

# A maximum of one centrifugal charging pump shall be OPERABLE 

whenever the temperature of one or more of the non-isolated RCS 

cold legs is < the enable temperature specified in the PTLRsete 

forth in Spccification 3.4.9.3.  

BEAVER VALLEY - UNIT 1 3/4 5-6 Amendment No. 2-2-1
(Proposed Wordincq)



EMERGENCY CORE COOLING SYSTEMS 

3/4.5.4 BORON INJECTION SYSTEM 

BORON INJECTION TANK < 350°F

LIMITING CONDITION FOR OPERATION 

3.5.4.1.2 The boron injection tank flow path shall be isolated 

and power removed from the inlet or outlet valves.  

APPLICABILITY: When the temperature of one or more of the non

isolated RCS cold legs is < the enable temperature specified in the 
PTLRsct forth in S pcoifisationl 3.7.9.3.  

ACTION: 

With the boron injection tank not isolated, isolate the tank flow 

path and remove power from the inlet or outlet valves.  

SURVEILLANCE REQUIREMENTS 

4.5.4.1.2 The boron injection tank flow path shall be verified 

isolated by verifying at least once per 7 days that the Boron 

Injection Tank inlet or outlet valves are closed and de-energized 

except for purposes of flow testing or valve stroke testing.

BEAVER VALLEY - UNIT 1 3/4 5-7a 
(Proposed Wording)

Amendment No. 4-6-9



SPECIAL TEST EXCEPTIONS

PRESSURE/TEMPERATURE LIMITATION - REACTOR CRITICALITY 

LIMITING CONDITION FOR OPERATION 

3.10.3 The minimum temperature and pressure conditions for 

reactor criticality of Specifications 3.1.1.5 and 3.4.9.1 may be 

suspended during low temperature PHYSICS TESTS provided: 

a. The THERMAL POWER does not exceed 5 percent of RATED 

THERMAL POWER, 

b. Deleted, and 

c. The Reactor Coolant System temperature and pressure 

relationship is maintained within the acceptable region of 
nyrmtin z-wnum in- thý_ P/T limit curves of the PTLRe-fr 

ur 3 .4 2 aid -4 -3.  

APPLICABILITY: MODE 2. oved to PTLR.  

ACTION: 

a. With the THERMAL POWER > 5 percent of RATED THERMAL POWER, 

immediately open the reactor trip breakers.  

b. With the Reactor Coolant System temperature and pressure 

relationship within the unacceptabi- e . . . .  

on the P/T limit curves of the_ PTLFir BA 2.......  
4, immediately open the reactor trip breake 

the temperature-pressure relationship to within its limit 

within 30 minutes; perform the analysis required by 

Specification 3.4.9.1 prior to the next reactor 

criticality.  
[Moved to PTLR.  

SURVEILLANCE REQUIREMENTS 

4.10.3.1 The Reactor Coolant System shall be verified to be within 

the acceptable fr pr shown on the P/T limit curves 

of the PTLR 3. i a . a le one per hour.  

4.10.3.2 The THERMAL POWER shall be termined to be • 5% of RATED 

THERMAL POWER at least once per hour.  SMoved toPTR 

BEAVER VALLEY - UNIT 1 3/4 10-4 Amendment No. 244 

(Proposed Wording)



ADMINISTRATIVE CONTROLS 

CORE OPERATING LIMITS REPORT (Continued) 

NUREG-0800, Standard Review Plan, U.S. Nuclear Regulatory 

Commission, Section 4.3, Nuclear Design, July 1981.  

Branch Technical Position CPB 4.3-1, Westinghouse Constant 

Axial Offset Control (CAOC), Rev. 2, July 1981.  

WCAP-12610-P-A, "VANTAGE+ Fuel Assembly Reference Core 

Report," April 1995 (Westinghouse Proprietary).  

As described in reference documents listed above, when an 

initial assumed power level of 102% of rated thermal power 

is specified in a previously approved method, 100.6% of 

rated thermal power may be used when input for reactor 

thermal power measurement of feedwater flow is by the 

leading edge flow meter (LEFM).  

Caldon, Inc. Engineering Report-80P, "Improving Thermal 

Power Accuracy and Plant Safety While Increasing Operating 

Power Level Using the LEFM/TM System," Revision 0, March 
1997.  

Caldon, Inc. Engineering Report-160P, "Supplement to 

Topical Report ER-80P: Basis for a Power Uprate With the 

LEFM VTM System" Revision 0, May 2000.  

c. The core operating limits shall be determined such that 

all applicable limits (e.g., fuel thermal mechanical 

limits, core thermal hydraulic limits, Emergency Core 

Cooling Systems (ECCS) limits, nuclear limits such as 

shutdown margin, transient analysis limits, and accident 

analysis limits) of the safety analysis are met.  

d. The COLR, including any midcycle revisions or supplements, 

shall be provided upon issuance for each reload cycle to 

the NRC.  

6.9.6 PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR) 

a. Reactor Coolant System pressure and temperature limits for 

heatup, cooldown, low temperature operation, criticality, 
hydrostatic testing, Overpressure Protection System (OPPS) 

enable temperature, and Power Operated Relief Valve (PORV) 

lift settings as well as heatup and cooldown rates shall 

be established and documented in the PTLR for the 

following: 

1. Specification 3.4.9.1, "Reactor Coolant System 

Pressure/Temperature Limits", and 

2. Specification 3.4.9.3, "Reactor Coolant System 

Overpressure Protection Systems".  

b. The analytical methods used to determine the RCS pressure 

and temperature limits shall be those previously reviewed



and approved by the NRC, specifically those described in 

the following documents: 

1. The analytical methods used to determine the RCS 

pressure and temperature limits were developed in 

accordance with WCAP-14040-NP-A, Rev. 2, and 

2. the OPPS limits, i.e., PORV pressure relief setpoint 
and OPPS enable temperature, were developed in 

accordance with WCAP-14040--NP-A, Rev. 2.  

The methodology listed in WCAP-14040-NP-A was used with 

two exceptions: 

a) Use of ASME Code Case N-640, "Alternative Reference 

Fracture Toughness for Development of P-T Limits for 

Section XI, Division 1", and 

b) Use of methodology of the 1996 version of ASME 

Section XI, Appendix G, "Fracture Toughness Criteria 

for Protection Against Failure".  

c. The PTLR shall be provided to the NRC upon issuance for 

each reactor fluence period and for any revision or 

supplement thereto.  

6.10 DELETED 

6.11 RADIATION PROTECTION PROGRAM 

Procedures for personnel radiation protection shall be prepared 

consistent with the requirements of 10 CFR Part 20 and shall be 

approved, maintained and adhered to for all operations involving 

personnel radiation exposure.  

BEAVER VALLEY - UNIT 1 6-19 Amendment No. 2-4

(next page is 6-23) 
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DEFINITIONS 

MAJOR CHANGES 

1.35 MAJOR CHANGES to radioactive waste systems (liquid, gaseous 

and solid), as addressed in the PROCESS CONTROL PROGRAM, shall 

include the following: 

1) MAJOR CHANGES in process equipment, components, 

structures, and effluent monitoring instrumentation from 

those described in the Final Safety Analysis Report 

(FSAR) or the Hazards Summary Report and evaluated in the 

staff's Safety Evaluation Report (SER) (e.g., deletion of 

evaporators and installation of demineralizers; use of 

fluidized bed calciner/incineration in place of cement 

solidification systems); 

2) MAJOR CHANGES in the design of radwaste treatment systems 

(liquid, gaseous, and solid) that could significantly 

increase the quantities or activity of effluents released 

or volumes of solid waste stored or shipped offsite from 

those previously considered in the FSAR and SER (e.g., 

use of asphalt system in place of cement); 

3) Changes in system design which may invalidate the 

accident analysis as described in the SER (e.g., changes 

in tank capacity that would alter the curies released); 
and 

4) Changes in system design that could potentially result in 

a significant increase in occupational exposure of 

operating personnel (e.g., use of temporary equipment 

without adequate shielding provisions).  

MEMBER(S) OF THE PUBLIC 

1.36 MEMBER(S) OF THE PUBLIC means any individual except when that 

individual is receiving an occupational dose.  

CORE OPERATING LIMITS REPORT 

1.37 The CORE OPERATING LIMITS REPORT (COLR) is the unit specific 

document that provides cycle specific parameter limits for the 

current reload cycle. These cycle specific parameter limits shall 

be determined for each reload cycle in accordance with Specification 

6.9.5. Plant operation within these limits is addressed in 

individual specifications.  

PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR) 

1.38 The PTLR is the unit specific document that provides the 

reactor vessel pressure and temperature (PIT) limits, includinQ 

heatup and cooldown rates and the Overpressure Protection System 

setpoint and enable temperature, for the current reactor vessel 

fluence period. These pressure and temperature limits shall be 

determined for each fluence period in accordance with Specification



6.9.6. Plant operation within these operating limits is addressed 
in Specification 3.4.9.1, "Reactor Coolant System 
Pressure/Temperature Limits", and Specification 3.4.9.3, "Reactor 
Coolant System Overpressure Protection System." 

BEAVER VALLEY - UNIT 2 1-7 Amendment No. 4-2-9 
(Proposed Wordinq) I



REACTIVITY CONTROL SYSTEMS 
FLOW PATHS - OPERATING 
LIMITING CONDITION FOR OPERATION 

3.1.2.2 Each of the following boron injection flow paths shall be 
OPERABLE: 

a. The flow path from the boric acid tanks via a boric acid 
transfer pump and one charging pump to the Reactor Coolant 
System, and 

b. The flow path from the refueling water storage tank via 
one charging pump to the Reactor Coolant System.  

APPLICABILITY: MODES 1, 2 and 3*.  

ACTION: 

a. With the flow path from the boric acid tanks inoperable, 
restore the inoperable flow path to OPERABLE status within 
72 hours or be in at least HOT STANDBY and borated to a 
SHUTDOWN MARGIN equivalent to at least 1% Ak/k at 200°F 
within the next 6 hours; restore the flow path to OPERABLE 
status within the next 7 days or be in HOT SHUTDOWN within 
the next 6 hours.  

b. With the flow path from the refueling water storage tank 
inoperable, restore the flow path to OPERABLE status 
within one hour or be in at least HOT STANDBY within the 

next 6 hours and in HOT SHUTDOWN within the following 
6 hours.  

SURVEILLANCE REQUIREMENTS 

4.1.2.2 Each of the above required flow paths shall be 

demonstrated OPERABLE: 

a. At least once per 7 days by: 

1. Cycling each testable power operated or automatic 
valve in the flow path through at least one complete 
cycle of full travel.  

2. Verifying that the temperature of the heat traced 
portion of the flow path from the boric acid tanks is 
> 65 0F when the ambient air temperature of the 
Auxiliary Building is < 65°F.  

b. At least once per 31 days by verifying that each valve 

(manual, power operated or automatic) in the flow path 
that is not locked, sealed, or otherwise secured in 

position, is in its correct position.  

*The provisions of Specifications 3.0.4 and 4.0.4 are not applicable 

for entry into MODE 3 for the centrifugal charging pump declared 

inoperable pursuant to Specification 4.1.2.3.2 provided that the 

centrifugal charging pump is restored to OPERABLE status within 

4 hours or prior to the temperature of one or more of the RCS cold 

legs exceeding the enable temperature specified in the PTLR plus 

25 F-7-5--F, whichever comes first.  
BEAVER VALLEY - UNIT 2 3/4 1-8 

(Proposed Wording)



REACTIVITY CONTROL SYSTEMS 

CHARGING PUMPS-OPERATING

LIMITING CONDITION FOR OPERATION 

3.1.2.4 At least two charging pumps shall be OPERABLE.  

APPLICABILITY: MODES 1, 2 and 3(1) 

ACTION: 

With only one charging pump OPERABLE, restore at least two charging 

pumps to OPERABLE status within 72 hours or be in at least HOT 

STANDBY and borated to a SHUTDOWN MARGIN equivalent to at least 

1 percent Ak/k at 200'F within the next 6 hours; restore at least two 

charging pumps to OPERABLE status within the next 7 days or be in 

HOT SHUTDOWN within the next 6 hours.  

SURVEILLANCE REQUIREMENTS 

4.1.2.4.1 Each charging pump shall be demonstrated OPERABLE 

pursuant to Specification 4.5.2.b.I.  

(1) The provisions of Specifications 3.0.4 and 4.0.4 are not 

applicable for entry into MODE 3 for the centrifugal charging 

pump declared inoperable pursuant to Specification 3.4.9.3 

provided that the centrifugal charging pump is restored to 

OPERABLE status within 4 hours or prior to the temperature of 

one or more of the RCS cold legs exceeding the enable 

temperature specified in the PTLR plus 25 0F3-Th-, whichever 

comes first.

BEAVER VALLEY - UNIT 2 3/4 1-11 
(Proposed Wordinq)

Amendment No. -84 I



REACTOR COOLANT SYSTEM This page contains 

SHUTDOWN changes proposed 
by LAR 157.  

LIMITING CONDITION FOR OPERATION 

3.4.1.3 a. At least two of the coolant loops listed below shall 
be OPERABLE.  

1. Reactor Coolant Loop (A) and its associated 
steam generator and reactor coolant pump,# 

2. Reactor Coolant Loop (B) and its associated 
steam generator and reactor coolant pump,# 

3. Reactor Coolant Loop (C) and its associated 
steam generator and reactor coolant pump,# 

4. Residual Heat Removal Pump (A) and the (A) RHR 
heat exchanger,** 

5. Residual Heat Removal Pump (B) and the (B) RHR 
heat exchanger.** 

b. At least one of the above coolant loops shall be in 

operation.*** 

APPLICABILITY: MODES 4 and 5.  

ACTION: 

a. With less than the above required loops OPERABLE, 

immediately initiate corrective action to return the 

required loops to OPERABLE status as soon as possible; be 

in COLD SHUTDOWN within 20 hours.  

b. With no coolant loop in operation, suspend all operations 

involving a reduction in boron concentration of the 

Reactor Coolant System and immediately initiate corrective 
action to return the required coolant loop to operation.  

** The normal or emergency power source may be inoperable in MODE 5.  

* All reactor coolant pumps and Residual Heat Removal pumps may be 

deenergized for up to 1 hour provided: 1) no operations are 

permitted that would cause dilution of the Reactor Coolant System 

boron concentration, and 2) core outlet temperature is maintained 

at least 10'F below saturation temperature.  

# No reactor coolant pump in a non-isolated loop shall be started 

with one or more non-isolated RCS cold leg temperatures less than 

or equal to the enable temperature specified in the PTLR set ferth 

in Spccificationt 3.4.9.3, unless the secondary side water 

temperature of each steam generator in a non-isolated loop is 

less than 50OF above each of the non-isolated RCS cold leg 

temperatures.  
BEAVER VALLEY - UNIT 2 3/4 4-3 Amendment No.  

(Proposed Wordinq)



REACTOR COOLANT SYSTEM

3/4.4.9 PRESSURE/TEMPERATURE LIMITS

REACTOR COOLANT SYSTEM Moved to PTLR.

TTMTmTM(� rnT\TThTrPT(ThT FflR nPF.PATTCT'J

3.4.9.1 The Reactor Coolant System (except the pressurizer) 

temperature and pressro shall be- !4itd i accordance with the 

limits --n -,hewn on P, ... . that are specified in 

the PTLR during heatup, cooldown, criticality, and inservice leak and 

hydrostatic testing. with!

b. A ...aimum .. .ldowm of 100•F in any ond hur iod, a 

.. A maEifm tomperaturo ehango of 1ess than o- equal to 5'F 

in any one houri piclod during hydro.tatie toting 

opcr-ati.n. abovc systom design prour.  

APPLICABILITY: MODES 1, 2, 3, 4, and 5. Moved to PTLR.  

ACTION: 

With any of the above limits specified in the PTLR exceeded: 

a. Restore the temperature and/or pressure to within the limit 

within 30 minutes, and 

b. Perform an engineering evaluation to determine the effects 

of the out-of-limit condition on the structural integrity 

of the Reactor Coolant System within 72 hours, and 

c. Determine, from Action b above, that the Reactor Coolant 

System remains acceptable for continued operation or be in 

at least HOT STANDBY within the next 6 hours and reduce the 

RCS T vg and pressure to less than 200OF and 500 psig, 

respectively, within the following 30 hours.  

SURVEILLANCE REQUIREMENTS

4.4.9.1 

a. The Reactor Coolant System temperature and pressure shall 

be determined to be within the limits specified in the PTLR 

at least once per 30 minutes during system heatup, 

cooldown, and inservice leak and hydrostatic testing 
operations.  

b. The Reactor Coolant System temperature and pressure 

conditions shall be determined to be to the right of the 

criticality limit line specified in the PTLR within 15 

minutes prior to achieving reactor criticality.  

BEAVER VALLEY - UNIT 2 3/4 4-30 Amendment No. -4

(Proposed Wordina)



REACTOR COOLANT SYSTEM 

SURVEILLANCE REQUIREMENTS (Continued) 

4.4.9.1 (Continued) 

c. The reactor vessel material irradiation surveillance 

specimens shall be removed and examined in accordance with 

10 CFR 50, Appendix H, to determine changes in material 

properties. The results of these examinations shall be 

used to update the PTL 

Moved to PTLR.

BEAVER VALLEY - UNIT 2 3/4 4-30a 
(NEXT PAGE IS 3/4 4-34) 

(Proposed Wording)

Amendment No. 54
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REACTOR COOLANT SYSTEM 
OVERPRESSURE PROTECTION SYSTEMS 
LIMITING CONDITION FOR OPERATION 

3.4.9.3 An overpressure protection system shall be OPERABLE with a 
maximum of one charging p'pp ) capable of injecting into the RCS and 
the accumulators isolated and either a or b below: 

a. Two power-operated relief valves (PORVs) with nominal 
maximum lift settings which vary with the RCS temperature 
and which do not G@ limits specified in the 
PT st b is e .. . .. ... . . I,' ... ...E .4 4, or 

b. The RCS depressurized and an RCS v t of qreater than or 
equal to 3.14 square inches. Moved to PTLR.  

APPLICABILITY: MODE 4 when any RCS c eg temperature is less than 
or P ] An aa -able temperature specified in the 

MODE 5, 

MODE 6 when the reactor vessel head is on.  

ACTION: 

a. With two or more charging pumps capable of injecting into 

the RCS, immediately initiate action to verify a maximum of 

one charging pump is capable of injecting into the RCS or 

depressurize and vent the RCS through a 3.14 square inch or 

larger vent within 12 hours.  

b. With an accumulator not isolated when the accumulator 
pressure is greater than or equal to the maximum RCS 

pressure for the existing RCS cold leg temperature allowed 

by the heatup and cooldown curves in the PTLR, isolate the 

affected accumulator within 1 hour or increase the RCS cold 

leg temperature above the enable temperature specified in 

the PTLR within the next 12 hours or depressurize the 

affected accumulator to less than the maximum RCS pressure 
for the existing cold leg temperature allowed by the heatup 

and cooldown curves in the PTLR within the next 12 hours.  

(1) Two charging pumps may be capable of injecting into the RCS 

for pump swap operation for less than or equal to 15 

minutes. All charging pumps may be capable of injecting 

into the RCS for less than or equal to 4 hours immediately 

following a change from MODE 3 to MODE 4 or prior to the 

temperature of one or more of the RCS cold legs decreasing 

below the enable temperature specified in the PTLR minus 

2_•F3-5m, whichever comes first.  

(2) Accumulator isolation with power removed from the discharge 

isolation valves is only required when the accumulator 
pressure is greater than or equal to the maximum RCS 

pressure for the existing RCS cold leg temperature allowed 

by the heatup and cooldown curves provided in the PTLR.  

BEAVER VALLEY - UNIT 2 3/4 4-35 Amendment No. 6
(Proposed Wording)



REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION (Continued) 

ACTION: (Continued) 

c. With one PORV inoperable in MODE 4 (when any RCS cold leg 
temperature is less than or equal to the enable 
temperature specified in the PTLR), restore the inoperable 
PORV to OPERABLE status within 7 days or depressurize and 
vent the RCS through a 3.14 square inch or larger vent 
within the next 12 hours. The provisions of Specification 
3.0.4 are not applicable when in this action.  

d. With one PORV inoperable in MODES 5 or 6, restore the 

inoperable PORV to OPERABLE status within 24 hours or 

depressurize and vent the RCS through a 3.14 square inch 

or larger vent within the next 12 hours.  

e. With two PORVs inoperable, depressurize and vent the RCS 

through a 3.14 square inch or larger vent within 12 hours.  

SURVEILLANCE REQUIREMENTS 

4.4.9.3.1 Verify at least once per 12 hours that: 

a. A maximum of one charging pump is capable of injecting 
into the RCS, and 

b. Each accumulator is isolated; however, with the 

accumulator pressure less than the low temperature 

overpressure protection setpoint, the accumulator 

discharge isolation valves may be opened to perform 

accumulator discharge check valve testing.  

4.4.9.3.2 When PORVs are being used for overpressure 

protection, demonstrate each PORV is OPERABLE by: 

a. Verifying each PORV block valve is open for each required 
PORV at least once per 72 hours, and 

b. Performance of a CHANNEL FUNCTIONAL TEST on the PORV 

actuation channel, but excluding valve operation, within 

31 days prior to entering a condition in which the PORV is 

required to be OPERABLE and placed in operation after 

decreasing the RCS cold leg temperature to less than or 

equal to the enable temperature specified in the PTLR and 

at least once per 31 days, and 

b. Performance of a CHANNEL CALIBRATION on each required PORV 

actuation channel at least once per 18 months.  

BEAVER VALLEY - UNIT 2 3/4 4-36 Amendment No. &6 
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4.9.3.3 When a vent is being used for 

protection, verify the required vent is open:
overpressure

a. At least once per 12 hours for an open vent or unlocked 
open vent valve(s), except 

b. At least once per 31 days for a valve which is locked, or 

provided with remote position indication, or sealed, or 

otherwise secured in the open position.

BEAVER VALLEY - UNIT 2 3/4 4-36a 
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EMERGENCY CORE COOLING SYSTEMS

3/4.5.2 ECCS SUBSYSTEMS - TavQ Ž 350°F 

LIMITING CONDITION FOR OPERATION 

3.5.2 Two separate and independent ECCS subsystems shall be 

OPERABLE with each subsystem comprised of: 

a. One OPERABLE centrifugal charging pump, 

b. One OPERABLE low head safety injection pump, 

c. One OPERABLE recirculation spray pump(1) capable of 

supplying the safety injection flow path during 

recirculation phase, and 

d. An OPERABLE flow path capable of taking suction from the 

refueling water storage tank on a safety injection signal 

and transferring suction to the containment sump during 

the recirculation phase of operation.  

APPLICABILITY: MODES 1, 2 and 3.(2) 

ACTION: 

a. With one ECCS subsystem inoperable, restore the inoperable 

subsystem to OPERABLE status within 72 hours or be in HOT 

SHUTDOWN within the next 12 hours.  

b. In the event the ECCS is actuated and injects water into 

the Reactor Coolant System, a Special Report shall be 

prepared and submitted in accordance with 10 CFR 50.4 

within 30 days describing the circumstances of the 

actuation and the total accumulated actuation cycles to 

date.  

SURVEILLANCE REQUIREMENTS 

4.5.2 Each ECCS subsystem shall be demonstrated OPERABLE: 

a.l. At least once per 12 hours by verifying that the following 

valves are in the indicated positions with power to the 

valve operator control circuits disconnected by removal of 

the plug in the lock out circuit from each circuit: 

(1) Recirculation spray pump 2RSS-P21C or 2RSS-P21D.  

(2) The provisions of Specifications 3.0.4 and 4.0.4 are not 

applicable for entry into MODE 3 for the centrifugal charging 

pumps declared inoperable pursuant to Specification 4.5.3.2 

provided the centrifugal charging pumps are restored to 

OPERABLE status within 4 hours or prior to the temperature of 

one or more of the RCS cold legs exceeding the enable 

temperature specified in the PTLR plus 25 0F35F=;, whichever 

comes first.  

BEAVER VALLEY - UNIT 2 3/4 5-3 Amendment No. 4-7ý 
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EMERGENCY CORE COOLING SYSTEMS

ECCS SUBSYSTEMS - T... < 350-F 

LIMITING CONDITION FOR OPERATION 

3.5.3 As a minimum, one ECCS subsystem comprised of the 
following shall be OPERABLE: 

a. One OPERABLE centrifugal charging pump, 

b. One OPERABLE Low Head Safety Injection Pump, and 

c. One OPERABLE recirculation spray pump* capable of 
supplying the safety injection flow path during 
recirculation phase, and 

d. An OPERABLE flow path capable of taking suction from the 
refueling water storage tank upon being manually realigned 
and transferring suction to the containment sump during 
the recirculation phase of operation.  

APPLICABILITY: MODE 4.  

ACTION: 

a. With no ECCS subsystem OPERABLE because of the inoper
ability of either the centrifugal charging pump or the 
flow path from the refueling water storage tank, restore 
at least one ECCS subsystem to OPERABLE status within 1 
hour or be in COLD SHUTDOWN within the next 20 hours.  

b. In the event the ECCS is actuated and injects water into 
the Reactor Coolant System, a Special Report shall be 
prepared and submitted in accordance with 10 CFR 50.4 
within 30 days describing the circumstances of the 

actuation and the total accumulated actuation cycle to 
date.  

SURVEILLANCE REQUIREMENTS 

4.5.3.1 The ECCS subsystem shall be demonstrated OPERABLE per the 

applicable Surveillance Requirements of 4.5.2.  

4.5.3.2 All charging pumps, except the above required OPERABLE 

charging pump, shall be demonstrated inoperable** by verifying that 

the control switches are placed in the PULL-TO-LOCK position and 

tagged within 4 hours after entering MODE 4 from MODE 3 prior to the 

temperature of one or more of the RCS cold legs decreasing below the 

enable temperature specified in the PTLR minus 25'F3•-F-5, whichever 

comes first, and at least once per 12 hours thereafter.  

* Recirculation spray pump 2RSS-P21C or 2RSS-P21D.  

** An inoperable pump may be energized for testing provided the 

discharge of the pump has been isolated from the RCS by a closed 

isolation valve with power removed from the valve operator, or by 

a manual isolation valve secured in the closed position.  

BEAVER VALLEY - UNIT 2 3/4 5-6 Amendment No. 4
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ADMINISTRATIVE CONTROLS 

REPORTING REQUIREMENTS (Continued) 

c. The core operating limits shall be determined such that 
all applicable limits (e.g., fuel thermal mechanical 
limits, core thermal hydraulic limits, Emergency Core 
Cooling Systems (ECCS) limits, nuclear limits such as 

shutdown margin, transient analysis limits, and accident 
analysis limits) of the safety analysis are met.  

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

the NRC.  

6.9.6 PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR) 

a. Reactor Coolant System pressure and temperature limits for 

heatup, cooldown, low temperature operation, criticality, 
hydrostatic testin-g Overpressure Protection System (OPPSP 

enable temperature, and Power Operated Relief Valve (PORV) 
lift settings as well as heatup and cooldown rates shall 

be established and documented in the PTLR for the 
following: 

1. Specification 3.4.9.1, "Reactor Coolant System 
Pressure/Temperature Limits", and 

2. Specification 3.4.9.3, "Reactor Coolant System 

Overpressure Protection Systems".  

b. The analytical methods used to determine the RCS pressure 

and temperature limits shall be those previously reviewed 

and approved by the NRC, specifically those described in 

the following documents: 

1. The analytical methods used to determine the RCS 

pressure and temperature limits were developed in 

accordance with WCAP-14040-NP-A, Rev. 2, and 

2. the OPPS limits, i.e., PORV pressure relief setpoint 
and OPPS enable temperature, were developed in 

accordance with WCAP-14040-NP-A, Rev. 2.  

The methodology listed in WCAP-14040-NP-A was used with 

two exceptions: 

a) Use of ASME Code Case N-640, "Alternative Reference 
Fracture Toughness for Development of P-T Limits for 

Section XI, Division 1", and 

b) Use of methodology of the 1996 version of ASME 

Section XI, Appendix G, "Fracture Toughness Criteria 
for Protection Aqainst Failure".



c. The PTLR shall be provided to the NRC upon issuance for 
each reactor fluence period and for any revision or 

supplement thereto.  

6.10 DELETED 

6.11 RADIATION PROTECTION PROGRAM 

Procedures for personnel radiation protection shall be prepared 

consistent with the requirements of 10 CFR Part 20 and shall be 

approved, maintained and adhered to for all operations involving 

personnel radiation exposure.  

6.12 HIGH RADIATION AREA 

6.12.1 In lieu of the "control device" or "alarm signal" required 

by paragraph 20.1601 of 10 CFR 20, each high radiation area in which 

the intensity of radiation is greater than 100 mrem/hr but less than 

1000 mrem/hr shall be barricaded and conspicuously posted as a high 

radiation area and entrance thereto shall be controlled by requiring 

BEAVER VALLEY - UNIT 2 6-20 Amendment No.2-2-, 
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ATTACHMENT B

Beaver Valley Power Station, Unit Nos. 1 and 2 
License Amendment Request No. 295 and 167 

Creation of a Pressure and Temperature Limits Report 

A. DESCRIPTION OF AMENDMENT REQUEST 

The proposed license amendment is applicable to Beaver Valley Power Station 

(BVPS) Unit Nos. 1 and 2. The proposed changes consist of creating a Pressure 

and Temperature Limits Report (PTLR) for both BVPS units. A PTLR for each 

unit will be incorporated into each unit's Licensing Requirements Manual (LRM).  

Creation of a PTLR is consistent with the guidance provided in Generic Letter 

(GL) 96-03, "Relocation of the Pressure Temperature Limit Curves and Low 

Temperature Overpressure Protection System Limits". The Pressure/Temperature 

(P/T) limits contained in the proposed PTLR have been prepared using the NRC

approved methodology described in WCAP-14040-NP-A, "Methodology Used to 

Develop Cold Overpressure Mitigating System Setpoints and RCS Heatup and 

Cooldown Limit Curves", Revision 2. The proposed changes to the Technical 

Specifications are consistent with the content of NUREG- 1431, "Standard 

Technical Specifications Westinghouse Plants", Revision 2.  

The proposed PTLR is provided in Attachments C-1 and C-2 for Units 1 and 2, 

respectively. The changes proposed to the Technical Specification Bases are 

provided in Attachments D-1 and D-2 for Units 1 and 2, respectively. The 

proposed Technical Specification Bases changes do not require NRC approval.  

The BVPS Technical Specification Bases Control Program controls the review, 

approval and implementation of Technical Specification Bases changes. They are 

provided for information only.  

The proposed changes to the Technical Specifications and Bases have been 

prepared electronically. Deletions are shown with a strike-through and insertions 

are shown double-underlined. This presentation allows the reviewer to readily 

identify the information that has been deleted and added.



ATTACHMENT B, continued 
License Amendment Request Nos. 295 and 167 
Page 2 

The proposed changes are described below.  

1. Revise the Index to include "Pressure and Temperature Limits Report" in 

sections 1.0 and 6.9 for both units.  

2. Revise the Definition Section to include the "Pressure and Temperature 

Limits Report" for both units.  

3. Relocate limits from Technical Specification 3.4.9.1, "Reactor Coolant 

System - Pressure/Temperature Limits" to the PTLR for both units.  

4. Relocate the heatup/cooldown curves, Figures 3.4-2 and 3.4-3, to the PTLR 

for both units.  

5. Relocate the Overpressure Protection System (OPPS) Power Operated Relief 

Valve (PORV) setting and OPPS enable temperature from Technical 

Specification 3.4.9.3, "Overpressure Protection Systems" to the PTLR for 

both units.  

6. Relocate Table B 3/4.4-1 to the PTLR for both units.  

7. Relocate Figure B 3/4.4-2 to the PTLR for both units.  

8. Revise Figure Index to show the deletion of Figures 3.4-2, 3.4-3, B 3/4.4-1 

and B 3/4.4-2 for Unit 1 only.  

9. Relocate Figure 3.4-4 to the PTLR for Unit 2 only.  

10. For Unit 2 only, revise 375°F referenced in the following Technical 

Specifications to "the enable temperature specified in the PTLR plus 25°F".  

3/4.1.2.2 Reactivity Control Systems - Flow Paths - Operating, 

3/4.1.2.4 Reactivity Control Systems - Charging Pumps - Operating, and 

3/4.5.2 ECCS Subsystems - Tavg -> 350'F.  

11. For Unit 2 only, revise 325°F referenced in the following Technical 

Specifications to "the enable temperature specified in the PTLR minus 

250F".  

3/4.4.9.3 Overpressure Protection Systems" and 

3/4.5.3 ECCS Subsystems - Tavg < 350'F",

B-2



ATTACHMENT B, continued 
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12. Revise the following Technical Specifications and associated Bases to refer 

to the PTLR.  

For Unit 1 the applicable Technical Specifications are: 

3.1.2.4, Reactivity Control Systems - Charging Pumps - Operating, 

3.4.1.3, Reactor Coolant System - Shutdown, 

3.4.9.1, Reactor Coolant System - Pressure/Temperature Limits, 

3.4.9.3, Overpressure Protection Systems, 

3.5.3, ECCS Subsystems - Tavg < 350 0F, and 

3.5.4.1.2, Boron Injection Tank < 350 0F, 

3.10.3, Special Test Exceptions - Pressure/Temperature Limitations 

Reactor Criticality.  

For Unit 2 the applicable Technical Specifications are: 

3.1.2.2, Reactivity Control Systems - Flow Paths - Operating, 

3.1.2.4, Reactivity Control Systems - Charging Pumps - Operating, 

3.4.1.3, Reactor Coolant System - Shutdown, 
3.4.9.1, Reactor Coolant System - Pressure/Temperature Limits, 

3.4.9.3, Overpressure Protection Systems, 

3.5.2, ECCS Subsystems - Tavg Ž 350'F, and 

3.5.3, ECCS Subsystems - Tavg < 350'F.  

13. Add Technical Specification 6.9.6, which provides the reporting 

requirements associated with the PTLR, to the Administrative Controls 

Section of the Technical Specifications for both units.  

Several of the pages affected by this license amendment contain changes that have 

been previously submitted for approval as other license amendment requests 

(LARs). Since approval of the previously submitted LARs is expected prior to the 

approval of this request, the pages affected by this request include those previously 

submitted changes that are germane to this request. The cover page of 

Attachments A-1 and A-2 list the pages affected by this license amendment for 

each unit. The applicable LAR number identifies the pages being changed by 

other LARs. The previously submitted LAR for Unit 1 is 292. The previously 

submitted LAR for Unit 2 is 157.  

LAR 292 for Unit 1 was submitted by FENOC letter L-01-087, dated June 29, 

2001. The changes germane to this request are changes to the Unit 1 

heatup/cooldown curves, the PORV setpoint and the OPPS enable temperature to 

reflect 22 Effective Full Power Years (EFPY), the methodology of WCAP-14040,

B-3
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Rev.2, and the applicability of Code Case N-640. The applicable pages for this 

request therefore reflect these proposed changes.  

LAR 157 for Unit 2 was submitted by FENOC letter L-00-13 1, dated November 8, 

2000. The changes germane to this is request are the deletion of Technical 

Specification 3.4.1.6, "Reactor Coolant Startup" and the addition a note to 

Technical Specification 3.4.1.3, Reactor Coolant System - Shutdown", addressing 

restrictions imposed on starting an idle Reactor Coolant Pump. The applicable 

pages for this request therefore reflect these proposed changes.  

The capsule withdrawal schedule is provided in each unit's Updated Final Safety 

Analysis Report (UFSAR), i.e., Table 4.5-3 for Unit 1 and Table 5.3-6 for Unit 2.  

These tables will remain in the UFSAR. They will be updated following NRC 

approval of the schedule changes proposed in the applicable analysis WCAP.  

To meet format requirements the Index and Bases pages will be revised and 

repaginated as necessary to reflect the changes being proposed by this LAR.  

B. DESIGN BASES 

Generic Letter 96-03 requires that the P/T limits are generated in accordance with 

the requirements of 10 CFR 50, Appendix G, documented in an NRC-approved 

topical report incorporated by reference in the Technical Specifications.  

Accordingly, the Beaver Valley Power Station (BVPS) heatup/cooldown curves 

have been generated using the NRC-approved methods described in WCAP

14040-NP-A, Revision 2, and meet the requirements of 10 CFR 50, Appendix G 

with the exceptions noted in Technical Specification Section 6.9.6. The use of 

Code Case N-640 results in an increase in the safety of operating plants, as the 

likelihood of pump seal failure will decrease.  

Technical Specifications 3.4.9.1 and 3.4.9.3 will continue to require that the RCS 

P/T, OPPS limit, and the enable temperature be limited in accordance with the 

limits specified in the PTLR. The NRC-approved methodology for generating the 

P/T limits, WCAP-14040-NP-A, Revision 2, will be specified in Technical 

Specification 6.9.6 and NRC approval will be required in the form of a Technical 

Specification Amendment prior to changing the methodology. Use of P/T limit 

curves generated using the NRC-approved methods described in WCAP- 14040

NP-A, Revision 2, as specified by Technical Specification 6.9.6, will provide 

sufficient protection for the integrity of the reactor vessel, thereby assuring that the 

reactor vessel is capable of providing its function as part of the radiological barrier.

B-4
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The P/T limits, OPPS setpoint, and the enable temperature proposed for inclusion 

in the PTLR are based on fluence that bound the 2689 MW thermal power, 1.4% 

uprated power level, and operation through 22 EFPY for Unit 1 and 14 EFPY for 

Unit 2.  

C. JUSTIFICATION 

During the development of the improved standard technical specifications (ISTS), 

a change was proposed to relocate the P/T curves and the OPPS setpoint currently 

contained in the Technical Specifications to a Licensee-controlled document. The 

NRC agreed with the industry that the P/T curves and the OPPS setpoint may be 

relocated outside of the Technical Specifications to a licensee-controlled document 

so that the licensee could maintain these limits efficiently and at a lower cost, 

provided that the parameters for constructing the curves and setpoint are derived 

using an NRC-approved methodology. Generic Letter 96-03, "Relocation of the 

Pressure Temperature Limit Curves and Low Temperature Overpressure Protection 

System Limits", provided guidance to licensees for implementing this line item 

Technical Specification improvement. Those guidance are used to relocate the 

subject parameters to ensure that NRC approved methodology will be continued to 

be used to generate the relocated limits.  

Attachment E is provided as an aid in the review of the changes proposed in this 

license amendment request. The attachment contains a duplication of the table 

appearing in Attachment I of GL 96-03, with additional columns that identify the 

location of each requirement in the BVPS Unit 1 and Unit 2 PTLRs.  

The specific enable temperature for the limiting RCS cold leg temperature, below 

which the reactor vessel may suffer damage from a cold overpressure event, is 

reactor vessel plant specific and varies with vessel fluence. Use of a specific 

value, which will require periodic amendments, is not consistent with the PTLR 

philosophy and is therefore proposed to be relocated to the PTLR. Reference to 

the PTLR for other plant specific parameters (e.g., Technical Specification 3.4.9.1) 

are acceptable, and result in simplifying the revision process when those values 

change with reactor fluence. Periodic updates to the vessel limiting temperature 

can be accommodated without going through the license amendment process. The 

methodology used to determine the limiting temperature is controlled by Technical 

Specifications and requires NRC approval for changes. Relocating this value to 

the PTLR is consistent with the Westinghouse PTLR methodology Topical Report, 

WCAP 14040-NP-A, Rev. 2.

B-5



ATTACHMENT B, continued 
License Amendment Request Nos. 295 and 167 
Page 6 

Several Technical Specifications for Unit 2 specify a temperature limit (325°F or 

375TF) near the OPPS enable temperature that addresses charging pump operability 

during the transition from Mode 3 to Mode 4. These Technical Specifications are: 

3.1.2.2 Reactivity Control Systems - Flow Paths - Operating, 

3.1.2.4 Reactivity Control Systems - Charging Pumps - Operating, 

3.4.9.3 Overpressure Protection Systems, 

3.5.2 ECCS Subsystems - Tavg - 350'F, and 

3.5.3 ECCS Subsystems - Tavg < 350'F.  

For those Technical Specifications that specify 325°F, the value is replaced with 

"the enable temperature specified in the PTLR minus 25°F". For those Technical 

Specifications that specify 375°F, the value is replaced with "the enable 

temperature specified in the PTLR plus 250F". This replacement of a specific 

value with a temperature range near the enable temperature is consistent with 

specification 3.5.2, "ECCS - Operating", of NUREG-1431. As stated in Bases B 

3.5.2 of NUREG-143 1, when the OPPS enable temperature is near the Mode 3 

boundary temperature of 350'F, time is needed to make the charging pumps 

incapable of injection prior to entering the Applicability of Technical Specification 

3.4.9.3. Time is also needed to restore inoperable charging pumps to operable 

status on exiting the Applicability of Technical Specification 3.4.9.3. The 

proposed change provides a range equivalent to the stated temperatures when 

applied to the enable temperature appearing in the PTLR.  

D. SAFETY ANALYSIS 

Technical specifications include limiting conditions for operation (LCOs) that 

establish P/T and OPPS limits for the reactor coolant system. The limits are 

defined by figures and values that provide an acceptable range of operating 

temperatures and pressures for heatup, cooldown, low temperature overpressure, 

criticality, and inservice leak and hydrostatic testing conditions. These parameters 

are generally valid for a specified number of effective full-power years or for a 

specified period. License amendments are generally required at the end of the 

effective period for P/T limit curves or when surveillance specimens are withdrawn 

and tested. Also, each time the P/T curves are revised, the OPPS must be 

reevaluated to ensure that its functional requirements can still be met. Processing 

amendments request for changes to Technical Specification that are developed 

using an accepted methodology places an unnecessary burden on licensee and 

NRC resources. An alternative approach for controlling these limits was proposed 

during the development of the ISTS. This approach, like the one used for the core
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operating limits report, would relocate the P/T curves and OPPS setpoint value to a 

PTLR and would reference that document in the affected LCOs and Technical 

Specification Bases. The guidance contained in GL 96-03 specifically requires 

licensees wishing to implement this line item Technical Specification improvement 

to: 

(1) reference a methodology for developing the curves and setpoint that has been 

approved by the NRC; 

(2) develop a PTLR or a similar document that contains the figures, values, 

parameters, and any explanations derived from the methodology; and 

(3) make appropriate changes to the applicable sections of the Technical 

Specifications.  

The following provides a description of the BVPS compliance with the listed 

requirements of GL 96-03: 

(1) The P/T limits contained in the proposed PTLR (applicable through 22 EFPY 

for Unit 1 and 14 EFPY for Unit 2) were generated in accordance with the 

methods described in WCAP- 14040-NP-A, Revision 2, consistent with the 

requirements of 10 CFR 50 Appendix G, and Regulatory Guide 1.99, Revision 

2, with the exceptions noted in Technical Specification Section 6.9.6. The use 

of Code Case N-640 results in an increase in the safety of operating plants, as 

the likelihood of pump seal failure will decrease. Additionally, the proposed 

OPPS limit has been adjusted to account for the static and dynamic pressure 

differential between the reactor vessel beltline and the RCS wide range pressure 

transmitter which is used to provide overpressure protection for the RCS.  

The NRC has reviewed the methods described in WCAP- 14040-NP-A, and 

approved the topical report by issuance of a Safety Evaluation Report (SER) 

dated October 16, 1995. The NRC concluded in its SER that WCAP-14040, 

Revision 1, satisfies the provisions described in a draft generic letter published 

in the Federal Register (60 FR 28805) for public comment on June 2, 1995, 

which was subsequently issued as GL 96-03, January 31, 1996. Revision 2 to 

WCAP- 14040-NP-A simply incorporates the Westinghouse Owners Group 

response to NRC comments on Revision 1; incorporates the NRC SER 

approving WCAP- 14040-NP-A, Revision 1; and adds the suffix NP-A to the 

report number to designate NRC approval of the report.
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(2) The proposed PTLRs for BVPS Units 1 and 2 meet the requirements contained 

in GL 96-03 and are included as Attachments C-I and C-2.  

FENOC has evaluated the ability of the PORVs to provide low temperature 

protection based on the P/T limit curves and determined that the PORVs 

provide adequate relief capability to prevent the RCS pressure from exceeding 

the 10 CFR 50, Appendix G, steady-state limit during the worst-case heat or 

mass input transient at RCS temperatures. For Unit 1 the evaluation is 

documented in LAR 292. For Unit 2 the evaluation was approved by issuance 

of Amendment 69.  

WCAP-14040-NP-A, Rev. 2, includes the method for determination of the 

OPPS enable temperature. For Unit 1 the evaluation is documented in LAR 

292. For Unit 2 the evaluation was approved by issuance of Amendment 69.  

Generic Letter 96-03 also requires that licensees address the minimum boltup 

temperature for the reactor vessel head and closure flange. Consistent with the 

methods described in WCAP-14040-NP-A, Revision 2, the minimum boltup 

temperature is 60'F for Unit 1 and Unit 2. For Unit 1 the evaluation is 

documented in LAR 292. For Unit 2 the evaluation was approved by issuance 

of Amendment 113.  

(3) Consistent with the guidance provided in GL 96-03, FENOC provides the 

proposed Technical Specification changes associated with the PTLR as 

Attachments A-I and A-2.  

Based on item (1), (2), and (3) above, the proposed PTLR for BVPS Unit 1 and 

Unit 2, and the proposed changes to the Technical Specifications, meet the 

requirements of GL 96-03 and are consistent with the content of NUREG- 1431.  

The BVPS P/T limits will be generated in accordance with the NRC-approved 

methodology described in WCAP-14040-NP-A, Revision 2 and those exceptions 

noted in Technical Specification Section 6.9.6. The plant will continue to be 

operated in accordance with the RCS P/T limits, OPPS limit, and the enable 

temperature as required by Technical Specifications 3 4.9.1 and 3.4.9.3.  

Therefore, BVPS will continue to meet the requirements of 10 CFR 50, Appendix 

G with the exemption identified in item (1) above, thus assuring that the integrity 

of the reactor vessel will be maintained.
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E. NO SIGNIFICANT HAZARDS EVALUATION 

The changes being proposed for the Beaver Valley Power Station (BVPS) Unit 

Nos. I and 2 Technical Specifications consist of creating a Pressure and 

Temperature Limits Report (PTLR) for both BVPS units. Creation of a PTLR is 

consistent with the guidance provided in Generic Letter (GL) 96-03, "Relocation of 

the Pressure Temperature Limit Curves and Low Temperature Overpressure 

Protection System Limits". The Pressure/Temperature (P/T) limits contained in 

the proposed PTLR have been prepared using the NRC-approved methodology 

described in WCAP-14040-NP-A, "Methodology Used to Develop Cold 

Overpressure Mitigating System Setpoints and RCS Heatup and Cooldown Limit 

Curves", Revision 2. The proposed changes to the Technical Specifications are 

consistent with the content of NUREG- 1431, "Standard Technical Specifications 

Westinghouse Plants", Revision 2.  

To meet format requirements the Index and Bases pages are also revised and 

repaginated as necessary to reflect the changes being proposed.  

The no significant hazard considerations involved with the proposed amendment 

have been evaluated. The evaluation focused on the three standards set forth in 

10 CFR 50.92(c), as quoted below: 

The Commission may make a final determination, pursuant to the 

procedures in paragraph 50.91, that a proposed amendment to an operating 

license for a facility licensed under paragraph 50.21(b) or paragraph 50.22 or 

for a testing facility involves no significant hazards consideration, if 

operation of the facility in accordance with the proposed amendment would 

not: 

(1) Involve a significant increase in the probability or consequences of an 

accident previously evaluated; or 

(2) Create the possibility of a new or different kind of accident from any 

accident previously evaluated; or 

(3) Involve a significant reduction in a margin of safety.  

The following evaluation is provided for the no significant hazards consideration 

standards.
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1 . Does the change involve a significant increase in the probability or 

consequences of an accident previously evaluated? 

No. The proposed changes are a relocation of the Reactor Coolant System 

(RCS) pressure/temperature (P/T) limits, overpressure protection system 

(OPPS) setpoint, and the enable temperature from the Technical 

Specifications to the proposed Pressure and Temperature Limits Report 

(PTLR). The PTLR is created in accordance with the guidance provided by 

Generic Letter (GL) 96-03 and is consistent with the content of NUREG

1431. The RCS P/T limits, OPPS setpoint, and enable temperature will 

continue to meet the requirements of 10 CFR 50, Appendix G, and will be 

generated in accordance with the NRC approved methodology described in 

WCAP-14040-NP-A, Rev. 2 with the exceptions noted in Technical 

Specification Section 6.9.6.  

Since the proposed changes are administrative in nature and do not involve 

any change to any values being relocated, the proposed changes do not 

involve a significant increase in the probability or consequences of an 

accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident 

from any accident previously evaluated? 

No. As stated above, the proposed changes to relocate the RCS P/T limits, 

OPPS setpoint, and the enable temperature from the Technical 

Specifications to the PTLR are administrative changes. The proposed 

changes do not result in a physical change to the plant or add any new or 

different operating requirements on plant systems, structures, or 

components.  

Therefore, the proposed changes do not result in a significant increase in the 

possibility of a new or different accident from any previously evaluated.  

3. Does the change involve a significant reduction in a margin of safety? 

No. The margin of safety is not affected by the creation of the proposed 

PTLR. Operation of the plant in accordance with the limits specified in the 

PTLR will continue to meet the requirements of 10 CFR 50, Appendix G, 

with the identified exceptions, and will assure that a margin of safety is not 

significantly decreased as the result of the proposed changes.  

Therefore, the proposed changes do not involve a significant reduction in a 

margin of safety.
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F. NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION 

Based on the considerations expressed above, it is concluded that the activities 

associated with this license amendment request satisfy the requirements of 10 CFR 

50.92(c) and, accordingly, a no significant hazards consideration finding is 

justified.  

G. ENVIRONMENTAL CONSIDERATION 

This license amendment request does not change any requirements with respect to 

the installation or use of a facility component located within the restricted area as 

defined in 10 CFR Part 20. It has been determined that this license amendment 

request involves no significant increase in the amounts, and no significant change 

in the types of any effluents that may be released offsite, and that there is no 

significant increase in individual or cumulative occupational radiation exposure.  

This license amendment request does not change requirements with respect to 

installation or use of a facility component located within the restricted area or 

change an inspection or surveillance requirement. In addition, the category of this 

licensing action does not individually or cumulatively have a significant effect on 

the human environment. Accordingly, this license amendment request meets the 

eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9).  

Pursuant to 10 CFR 51.22(b) no environmental impact statement or environmental 

assessment need be prepared in connection with the issuance of this license 

amendment request.
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4.2 Reactor Coolant System (RCS) Pressure and Temperature Limits Report (PTLR) 

This Pressure and Temperature Limits Report (PTLR) for Unit 1 has been prepared in 

accordance with the requirements of Technical Specification 6.9.6. Revisions to the PTLR 

shall be provided to the NRC after issuance.  

The Technical Specifications (TS) addressed in, or make reference to, this report are listed 

below: 

TS 3.1.2.4 Reactivity Control Systems - Charging Pumps - Operating, 

TS 3.4.1.3 Reactor Coolant System - Shutdown, 

TS 3.4.9.1 Reactor Coolant System - Pressure/Temperature Limits, 

TS 3.4.9.3 Overpressure Protection Systems, 

TS 3.5.3 ECCS Subsystems - Tavg < 350'F, 

TS 3.5.4.1.2 Boron Injection Tank < 350'F, and 

TS 3.10.3 Special Test Exceptions - Pressure/Temperature Limitations -Reactor Criticality.  

4.2.1 Operating Limits 

The PTLR limits for Beaver Valley Power Station (BVPS) Unit 1 were developed using a 

methodology specified in the Technical Specifications. The methodology listed in Reference 

1 was used with two exceptions: 

a) Use of ASME Code Case N-640, "Alternative Reference Fracture Toughness for 

Development of P-T Limits for Section XI, Division 1", and 

b) Use of methodology of the 1996 version of ASME Section XI, Appendix G, "Fracture 

Toughness Criteria for Protection Against Failure".  

4.2.1.1 RCS Pressure and Temperature (P/T) Limits (TS 3.4.9.1) 

The RCS temperature rate-of-change limits defined in Reference 2 are: 

a. A maximum heatup of 1007F in any one hour period.  

b. A maximum cooldown of 1001F in any one hour period, and 

c. A maximum temperature change of less than or equal to 5°F in any one hour period 

during inservice hydrostatic testing operations above system design pressure.  

The RCS P/T limits for heatup, leak testing, and criticality are specified by Figure 4.2-1 and 

Table 4.2-1. The RCS P/T limits for cooldown are shown in Figure 4.2-2 and Table 4.2-2.  

These limits are defined in Reference 2. Consistent with the methodology described in 

Reference 1, including the exceptions as noted in Section 4.2.1, the RCS P/T limits for heatup 

and cooldown shown in Figures 4.2-1 and 4.2-2 are provided without margins for instrument 

error. The criticality limit curve specifies pressure-temperature limits for core operation to 

provide additional margin during actual power production as specified in 10 CFR 50, 

Appendix G. The heatup and cooldown curves also include the effect of the reactor vessel 

flange.  

Unit 1 PTLR 4.2-1 Revision 0 

(Proposed Wording)
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The P/T limits for core operation (except for low power physics testing) are that the reactor 

vessel must be at a temperature equal to or higher than the minimum temperature required for 

the inservice hydrostatic test, and at least 40'F higher than the minimum permissible 

temperature in the corresponding P/T curve for heatup and cooldown.  

Pressure-temperature limit curves shown in Figure 4.2-3 were developed for the limiting 

ferritic steel component within an isolated reactor coolant loop. The limiting component is 

the steam generator channel head to tubesheet region. This figure provides the ASME III, 

Appendix G limiting curve which is used to define operational bounds, such that when 

operating with an isolated loop the analyzed pressure-temperature limits are known. The 

temperature range provided bounds the expected operating range for an isolated loop and 

Code Case N-640.  

4.2.1.2 Overpressure Protection System (OPPS) Setpoints (TS 3.4.9.3) 

The power operated relief valves (PORVs) shall each have maximum lift setting and enable 

temperature in accordance with Table 4.2-3. The lift setting provided does not impose any 

reactor coolant pump restrictions.  

The PORV setpoint is based on P/T limits which were established in accordance with 10 CFR 

50, Appendix G without allowance for instrumentation error and in accordance with the 

methodology described in Reference 1, including the exceptions noted in Section 4.2.1. The 

PORV lift setting shown in Table 4.2-3 accounts for appropriate instrument error.  

4.2.1.3 OPPS Enable Temperature (TS 3.4.9.3) 

Two different temperatures are used to determine the OPPS enable temperature, they are the 

arming temperature and the calculated enable temperature. The arming temperature (when 

the OPPS rendered operable) is established per ASME Section XI, Appendix G. At this 

temperature, a steam bubble would be present in the pressurizer, thus reducing the potential of 

a water hammer discharge that could challenge the piping limits. Based on this method, the 

arming temperature is 343'F.  

The calculated enable temperature is based on either a RCS temperature of less than 200°F or 

materials concerns (reactor vessel metal temperature less than RTNDT + 50'F), whichever is 

greater. The calculated enable temperature does not address the piping limit attributed to a 

water hammer discharge. The calculated enable temperature is 308'F.  

As the arming temperature is higher and, therefore, more conservative than the calculated 

enable temperature, the OPPS enable temperature, as shown in Table 4.2-3, is set to equal the 

arming temperature.  

The calculation method governing the heatup and cooldown of the RCS requires the arming 

of the OPPS at and below the OPPS enable temperature specified in Table 4.2-3, and 

disarming of the OPPS above this temperature. The OPPS is required to be enabled, i.e., 

OPERABLE, when any RCS cold leg temperature is less than or equal to this temperature.  

Unit 1 PTLR 4.2-2 Revision 0 

(Proposed Wording)
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From a plant operations viewpoint the terms "armed" and "enabled" are synonymous when it 

comes to activating the OPPS. As stated in the applicable operating procedure, the OPPS is 

activated (armed/enabled) manually before entering the applicability of TS 3.4.9.3. This is 

accomplished by placing two keylock switches (one in each train) into their "automatic" 

position. Once OPPS is activated (armed/enabled) reactor coolant system pressure 

transmitters will signal a rise in system pressure above the OPPS setpoint. This will initiate 

an alarm in the control room and open the OPPS PORVs.  

4.2.1.4 Reactor Vessel Boltup Temperature (TS 3.4.9.1) 

The minimum boltup temperature for the Reactor Vessel Flange shall be > 60'F. Boltup is a 

condition in which the reactor vessel head is installed with tension applied to any stud, and 

with the RCS vented to atmosphere.  

4.2.2 Reactor Vessel Material Surveillance Program 

The reactor vessel material irradiation surveillance specimens shall be removed and analyzed 

to determine changes in material properties. The capsule withdrawal schedule is provided in 

Table 4.5-3 of the UFSAR. Also, the results of these analyses shall be used to update Figures 

4.2-1 and 4.2-2, and Tables 4.2-1 and 4.2-2. The time of specimen withdrawal may be 

modified to coincide with those refueling outages or reactor shutdowns most closely 

approaching the withdrawal schedule.  

The pressure vessel material surveillance program (References 3 and 4) is in compliance with 

Appendix H to 10 CFR 50, "Reactor Vessel Radiation Surveillance Program." The material 

test requirements and the acceptance standards utilize the reference nil-ductility temperature, 

RTNDT, which is determined in accordance with ASME, Section III, NB-233 1. The empirical 

relationship between RTNDT and the fracture toughness of the reactor vessel steel is developed 

in accordance with Appendix G, "Protection Against Non-Ductile Failure," to Section XI of 

the ASME Boiler and Pressure Vessel Code. The surveillance capsule removal schedule 

meets the requirements of ASTM E 185-82.  

Unit 1 PTLR 4.2-3 Revision 0 
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4.2.3 Supplemental Data Tables 

The following tables provide supplemental information on reactor vessel material properties 

and are provided to be consistent with Generic Letter 96-03. Some of the material property 

values shown were used as inputs to the P/T limits.  

Table 4.2-4, taken from Reference 5, shows the calculation of the surveillance material 

chemistry factors using surveillance capsule data.  

Table 4.2-5, taken from Reference 2, provides the reactor vessel beltline material property 

table.  

Table 4.2-6, taken from Reference 2, provides a summary of the Adjusted Reference 

Temperature (ARTs) for 22 EFPY.  

Table 4.2-7, taken from Reference 2, shows the calculation of ARTs for 22 EFPY.  

Table 4.2-8 shows the Reactor Vessel Toughness Data (Unirradiated).  

Table 4.2-9, taken from Reference 5, provides RTPTs values for 28 EFPY.  

Table 4.2-10, taken from Reference 5, provides RTPTs values for 45 EFPY.

Unit 1 PTLR 4.2-4 Revision 0 
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MATERIAL PROPERTY BASIS 
LIMITING MATERIAL: 
LIMITING ART VALUES AT 22 EFPY:

INTERMEDIATE & LOWER SHELL PLATE 
1/4T, 233°F 
3/4T, 196°F
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Figure 4.2-1 
Reactor Coolant System Heatup 

Limitations Applicable for the First 22 EFPY (TS 3.4.9.1)
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MATERIAL PROPERTY BASIS 

LIMITING MATERIAL: INTERMEDIATE & LOWER SHELL PLATE 

LIMITING ART VALUES AT 22 EFPY: 1/4T, 233°F 
3/4T, 196-F
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Figure 4.2-2 
Reactor Coolant System Cooldown 

Limitations Applicable for the First 22 EFPY (TS 3.4.9.1)
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Table 4.2-1 

Heatup Curve Data Points for 22 EFPY (TS 3.4.9.1) 

100*F/HR HEATUP 100lF/HR CRITICALITY LEAK TEST LIMIT 

Temp. Press. Temp. Press. Temp. Press. Temp. Press. Temp. Press.  

(°F) (psig) (*F) (psig) (*F) (psig) (°F) (psig) (°F) (psig) 

60 0 200 677 289 0 289 716 271 2000 

60 564 205 696 289 564 289 739 289 2485 

65 564 210 716 289 565 289 764 

70 564 215 739 289 565 289 792 

75 564 220 764 289 566 289 822 

80 564 225 792 289 566 289 856 

85 564 230 822 289 568 289 894 

90 564 235 856 289 569 289 936 

95 564 240 894 289 571 290 982 

100 564 245 936 289 572 295 1033 

105 564 250 982 289 575 300 1089 

110 564 255 1033 289 577 305 1151 

115 564 260 1089 289 580 310 1219 

120 564 265 1151 289 583 315 1294 

125 564 270 1219 289 586 320 1378 

130 565 275 1294 289 591 325 1470 

135 566 280 1378 289 593 330 1571 

140 568 285 14701 289 600 335 1682 

145 571 290 1571 289 601 340 1806 
150 575 295 1682 289 611 345 1941 

155 580 300 1806 289 612 350 2091 

160 586 305 11941 289 621 355 2222 

165 593 310 2091 289 621 360 2361 

170 601 315 2222 289 621 

175 611 320 2361 289 621 

180 621 289 621 

180 621 289 633 

180 621 289 646 

185 633 289 661 

190 646 289 677 

195 661 289 696

Unit 1 PTLR 4.2-9 Revision 0 
(Proposed Wording)
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Table 4.2-2 (Page 1 of 2) 

Cooldown Curve Data Points for 22 EFPY (TS 3.4.9.1)

STEADY 20°F/HR. 40°FIHR. 60°F/HR. 100*F/HR.  

STATE 

Temp. Press. Temp. Press. Temp. Press. Temp. Press. Temp. Press.  

(°F) (psig) ('F) (psig) (°F) (psig) (*F) (psig) (*F) (psig) 

60 0 60 0 60 0 60 0 60 0 

60 621 60 609 60 566 60 521 60 430 

65 621 65 611 65 567 65 523 65 431 

70 621 70 612 70 568 70 524 70 432 

75 621 75 614 75 570 75 525 75 433 

80 621 80 615 80 572 80 527 80 435 

85 621 85 617 85 574 85 529 85 437 

90 621 90 619 90 576 90 531 90 439 

95 621 95 621 95 578 95 534 95 442 

100 621 100 621 100 581 100 536 100 445 

105 621 105 621 105 584 105 540 105 448 

110 621 110 621 110 587 110 543 110 452 

115 621 115 621 115 591 115 547 115 457 

120 621 120 621 120 596 120 552 120 462 

125 621 125 621 125 600 125 557 125 468 

130 621 130 621 130 606 130 562 130 474 

135 621 135 621 135 612 135 569 135 481 

140 621 140 621 140 618 140 576 140 490 

145 621 145 621 145 621 145 584 145 499 

150 621 150 621 150 621 150 592 150 509 

155 621 155 621 155 621 155 602 155 520 

160 621 160 621 160 621 160 613 160 533 

165 621 165 621 165 621 165 621 165 547 

170 621 170 621 170 621 170 621 170 563 

175 621 175 621 175 621 175 621 175 581 

180 621 180 621 180 621 180 621 180 600 

180 621 180 621 180 621 180 621 185 622 

180 778 180 742 180 706 180 670 190 647 

185 792 185 757 185 723 185 689 195 674 

190 808 190 775 190 742 190 709 200 704 

195 826 195 794 195 762 195 732 205 737

Unit 1 PTLR 4.2-10 
(Proposed Wording)
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Table 4.2-2 (Page 2 of 2) 
Cooldown Curve Data Points for 22 EFPY (TS 3.4.9.1)

Unit 1 PTLR
Revision 04.2-11 

(Proposed Wording)

STEADY 20*F/HR. 40*F/HR. 60F/HR. 100°F/HR.  

STATE 

Temp. Press. Temp. Press. Temp. Press. Temp. Press. Temp. Press.  

(*F) (psig) ("F) (psig) (*F) (psig) (°F) (psig) (*F) (psig) 

200 846 200 815 200 785 200 757 210 774 

205 868 205 839 205 811 205 785 215 815 

210 892 210 865 210 839 210 815 220 861 

215 918 215 894 215 871 215 850 225 911 

220 947 220 925 220 905 220 888 230 967 

225 980 225 961 225 944 225 930 235 1030 

230 1016 230 1000 230 986 230 976 240 1099 

235 1055 235 1043 235 1033 235 1028 245 1147 

240 1099 240 1090 240 1086 240 1085 250 1201 

245 1147 245 1143 245 1143 245 1147 255 1260 

250 1201 250 1201 250 1201 250 1201 260 1325 

255 1260 255 1260 255 1260 255 1260 265 1397 

260 1325 260 1325 260 1325 260 1325 270 1477 

265 1397 265 1397 265 1397 265 1397 275 1565 

270 1477 270 1477 270 1477 270 1477 280 1662 

275 1565 275 1565 275 1565 275 1565 285 1770 

280 1662 280 1662 280 1662 280 1662 290 1888 

285 1770 285 1770 285 1770 285 1770 295 2020 

290 1888 290 1888 290 1888 290 1888 300 2165 

295 2020 295 2020 295 2020 295 2020 305 2325 

300 2165 300 2165 300 2165 300 2165 

305 2325 305 2325 305 2325 305 2325
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Table 4.2-3 

Overpressure Protection System (OPPS) Setpoints (TS 3.4.9.3) 

FUNCTION SETPOINT 

OPPS Enable Temperature 3430F 

PORV Setpoint 403 psig

Unit 1 PTLR 4.2-12 Revision 0 
(Proposed Wording)
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Table 4.2-4 

Calculation of Chemistry Factors Using Surveillance Capsule Data 

Material Capsule Capsule fPa) FF) ARTNDT(c) FF *ARTNDT FFL 

V .323 .689 128.49 88.53 .475 
Lower Shell 

Plate 
B6903-1(d) U .646 .878 118.93 104.42 .771 

(Longitudinal) W .986 .996 148.52 147.93 .992 

Y 2.15 1.21 142.18 172.04 1.464 

V .323 .689 137.81 94.95 .475 
Lower Shell 

Plate 
B6 903-l(d) U .646 .878 131.84 115.76 .771 

(Transverse) W .986 .996 179.99 179.27 .992 

Y 2.15 1.21 166.93 201.99 1.464 

SUM: 1104.89 7.404 

CF = (FF*RTNDT) + Z(FF2) = (1104.89)+ (7.404) = 149.2 0F 

V .323 .689 169.30 116.65 .475 
Beaver Valley 

U .646 .878 176.30 154.79 .771 
Surv. Weld 

Material 

W .986 .996 198.99 198.19 .992 
305424(d 

Y 2.15 1.21 189.41 229.19 1.464 

SUM: 698.82 3.702 

CF = Y(FF*RTNDT) + E(FF2) = (698.82) (3.702) = 188.8-F 

Notes: 

(a) F= Calculated fluence from Beaver Valley Unit 1 capsule Y dosimetry analysis results, (x 1019 

n/lcM 2, E > 1.0 Mev).  
(b) FF = fluence factor f(0. 28 -0.1 * log 

(c) The surveillance weld metal ARTNDT values have been adjusted by a ration factor of 1.06.  

(d) Data not credible.

Unit 1 PTLR 4.2-13 Revision 0 
(Proposed Wording)
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Table 4.2-5 

Reactor Vessel Beltline Material Properties

Material Description Cu(%) Ni(%) Chemistry Initial 

Factor RTNDT(OF) (a) 

Intermediate Shell Plate B6607-1 0.14 0.62 100.5 43 

Intermediate Shell Plate B6607-2 0.14 0.62 100.5 73 

Lower Shell Plate B6903-1 0.21 0.54 147.2 27 

Lower Shell Plate B7203-2 0.14 0.57 98.7 20 

Intermediate to Lower Shell Weld 0.27 0.07 124.3 -56 

Seam (Heat 90136) 11-714 

Intermediate Longitudinal Shell 0.28 0.63 191.7 -56 

Weld 

Seams (Heat 305424) 19-714 A&B 

Lower Longitudinal Weld Seams 0.34 0.61 210.5 -56 

(Heat 305414) 20-714 A&B 

Surveillance Weld (Heat 305424) 0.26 0.61 181.6 

Note: 

(a) The initial RTNDT values for the plates and are based on measured data while the weld values 

are generic.

Unit 1 PTLR 4.2-14 Revision 0 
(Proposed Wording)
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Table 4.2-6 

Summary of Adjusted Reference Temperature (ARTs) for 22 EFPY 

MATERIAL DESCRIPTION 22 EFPY 

1/4T ART(°F)(a) 3/4T ART(°F)(a) 

Intermediate Shell Plate B6607-1 193 166 

Intermediate Shell Plate B6607-2 223 196 

Lower Shell Plate B7203-2 168 141 

Lower Shell Plate B6903-1 230 191 

- Using S/C Data(b) 233 193 

Intermediate Shell Longitudinal Weld 19-714A/B 145 102 

- Using S/C Data(b) 143 100 

Intermediate to Lower Shell Circ. Weld 11-714 152 119 

- Using S/C Data (c) 86 63 

Lower Shell Longitudinal Weld 20-714A/B 159 111 

- Using S/C Data(d) 168 117 

Notes: 

(a) ART = I + ARTNDT + M.  

(b) Based on Beaver Valley Unit 1 surveillance data. (Data not credible. ART calculated with a 

full A-.) 

(c) Based on credible St. Lucie Unit 1 surveillance data.  

(d) Based on Fort Calhoun Unit 1 surveillance data. (Data not credible. ART calculated with a full 

rA.)

Unit 1 PTLR 4.2-15 Revision 0 
(Proposed Wording)
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Table 4.2-7 

Calculation of Adjusted Reference Temperatures (ARTs) for 22 EFPY 

PARAMETER VALUES 

Operating Time 22 EFPY 

Material Plate B6903-1 Plate B6607-2 

Location Lower Shell Intermediate 
Plate Shell Plate 

l/4T ART(0 F) 3/4T ART(0F) 

Chemistry Factor, CF (F) 149.2 100.5 

Fluence (f), n/cm 2 (E>1.0 Mev)(a) 1.70 x 10"9  6.62 x 10"8 

Fluence Factor, FF 1.15 .884 
ARTNDT = CF x FF(OF)(c) 171.61C) 88.84 

Initial 27 73 

Margin, M( 0F) 34 (C) 34 

ART I+(CF*FF)+M, °F-b) per RG 1.99, Revision 2 233 196

Initial RTNDT values are measured values for plate material.  

This value was rounded per ASTM E29, using the "Rounding Method." 

Based on Beaver Valley Unit 1 surveillance data. (Data not credible. ART calculated 

with a full GA.)

Notes: 

(a) 

(b) 

(c)

Unit 1 PTLR 4.2-16 Revision 0 
(Proposed Wording)
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Table 4.2-8 
Reactor Vessel Toughness Data (Unirradiated) 

UPPER SHELF ENERGY (FT-LB) 
Cu Ni P TNDT RT~or 

COMPONENT HEAT NO. CODE NO. MATERIAL TYPE 

(%) (%) (%) ('F) (CF) MWD NMWD 

Closure Head C6213-IB B6610 A533B CL. 1 .15 --- .010 -40 0* 121 

Dome 

Closure Head Seg. A5518-2 B6611 A533B CL. 1 .14 -- .015 -20 -20* 131 -

Closure Head ZV3758 -- A508 CL. 2 .08 -- .007 60* 60* >100 -

Flange 

Vessel Flange ZV3661 - A508 CL. 2 .12 -- .010 60* 60* 166 -

Inlet Nozzle 9-5443 -- A508 CL. 2 .10 -- .008 60* 60* 82.5 

Inlet Nozzle 9-5460 -- A508 CL. 2 .10 --- .010 60* 60* 94 --

Inlet Nozzle 9-5712 -- A508 CL. 2 .08 -- .007 60* 60* 97 --

Outlet Nozzle 9-5415 --- A508 CL. 2 --- . .008 60* 60* 97 

Outlet Nozzle 9-5415 -- A508 CL. 2 .. .. .007 60* 60* 112.5 

Outlet Nozzle 9-5444 -- A508 CL. 2 .09 -- .007 60* 60* 103 

Upper Shell 123V339 -- A508 CL. 2 -.. . .010 40 40* 155 -

Inter Shell C4381-2 B6607-2 A533B CL. 1 .14 .62 .015 -10 73 123 82.5 

Inter Shell C4381-1 B6607-1 A533B CL. 1 .14 .62 .015 -10 43 128.5 90 

Lower Shell C6317-1 B6903-1 A533B CL. 1 .20 .541 .010 -50 27 134 80 

Lower Shell C6293-2 B7203-2 A533B CL. 1 .14 .57 .015 -20 20 129.5 83.5 

Trans Ring 123V223 - A508 CL. 2 -- -- -- 30 30* 143 --

Bottom Hd Seg C4423-3 B6618 A533B CL. 1 .13 -- .008 -30 -29* 124 --

Bottom Hd Dome C4482-1 B6619 A533B CL. 1 .13 -- .015 -50 -33* 125.5 -

Inter to Lower 90136 ..- 27 .07 -- - -56 -- > 100 

Shell Weld 

Inter Shell Long. 305424 ..... 28 .63 .- 56 > 100 

Weld 

Lower Shell Long. 305414 ..... 34 .61 .. .-- 56 > 100 

Weld 

Weld HAZ .. .. .. -40 -40 136.5 

*Estimated Per NRC Standard Review Plan Branch Technical Position MTEB 5-2 

MWD - Major Working Direction 

NMWD - Normal to Major Working Direction 
Note: For evaluation of Inservice Reactor Vessel Irradiation damage assessments, the best estimate chemistry values reported in 

the latest response to Generic Letter 92-01 or equivalent document are applicable.  

Unit 1 PTLR 4.2-17 Revision 0 

(Proposed Wording)
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Table 4.2-9 

RTpTs Calculation for Beltline Region Materials at EOL (28 EFPY) 

Material Fluence FF CF A RTPTS(a) Margin RTNDT(U) () RTpTs(c) 

(1019 n/cm2, (OF) (OF) (OF) (OF) (OF) 
E>1.0 MeV) 

Intermediate Shell Plate B6607-1 3.54 1.329 100.5 133.6 34 43 211 

Intermediate Shell Plate B6607-2 3.54 1.329 100.5 133.6 34 73 241 

Lower Shell Plate B7203-2 3.54 1.329 98.7 131.2 34 20 185 

Lower Shell Plate B6903-1 3.54 1.329 147.2 195.6 34 27 257 

SUsing S/C Data(') 3.54 1.329 149.2 198.3 34 27 259 

Inter. Shell Long. Weld 19-714A/B 0.708 0.903 191.7 173.1 65.5 -56 183 

--+ Using S/C Data(e) 0.708 0.903 188.8 170.5 65.5 -56 180 

Lower Shell Long. Weld 20-714A/B 0.708 0.903 210.5 190.1 65.5 -56 200 

- Using S/C Data(f 0.708 0.903 223.9 202.2 65.5 -56 212 

Circumferential Weld 11-714 3.53 1.329 124.3 165.2 65.5 -56 175 

-* Using S/C Data(d) 3.53 1.329 84.8 112.3 44 -56 101

Notes: 
(a) 
(b) 
(c) 
(d) 
(e) 
(M

Unit I PTLR

ARTpTs = CF * FF.  

Initial RTNDT values of the plate material are measured values while the weld material values are generic.  

RTPTS = RTNDT(U) + ARTpTs + Margin (°F).  
Based on credible St. Lucie Unit I surveillance data.  

Based on non-credible Beaver Valley Unit I surveillance data with a full GA.  

Based on non-credible Fort Calhoun Unit I surveillance data with a full CTA.

Revision 04.2-18 
(Proposed Wording)
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Table 4.2-10 

RTPTS Calculation for Beltline Region Materials at Life extension (45 EFPY)

Initial RTNDT values of the plate material are measured values while the weld material values are generic.  
RTPTS = RTNDT(U) + ARTpTs + Margin (OF).  
ARTPTS = CF * FF.  
Based on credible St. Lucie Unit 1 surveillance data.  

Based on non-credible Beaver Valley Unit I surveillance data with a full GA>.  

Based on non-credible Fort Calhoun Unit 1 surveillance data with a full GA.  

"LR 4.2-19 
(Proposed Wording)

Revision 0

Material Fluence FF CF A RTpTs(c) Margin RTNDT(U)ta) RTpTs(b 

(10 " n/cm', (OF) (OF) (OF) (OF) (OF) 

E>1.0 MeV) 

Intermediate Shell Plate B6607-1 5.85 1.43 100.5 143.7 34 43 221 

Intermediate Shell Plate B6607-2 5.85 1.43 100.5 143.7 34 73 251 

Lower Shell Plate B7203-2 5.85 1.43 98.7 141.1 34 20 195 

Lower Shell Plate B6903-1 5.85 1.43 147.2 210.5 34 27 272 

-- Using S/C Data(e) 5.85 1.43 149.2 213.4 34 27 274 

Inter. Shell Long. Weld 19-714A/B 1.13 1.03 191.7 197.5 65.5 -56 207 

- Using S/C Data(e) 1.13 1.03 188.8 194.5 65.5 -56 204 

Lower Shell Long. Weld 20-714A/B 1.13 1.03 210.5 216.8 65.5 -56 226 

-* Using S/C Data(f) 1.13 1.03 223.9 230.6 65.5 -56 240 

Circumferential Weld 11-714 5.82 1.43 124.3 177.7 65.5 -56 187 

- Using S/C Data(d) 5.82 1.43 84.8 121.3 44 -56 109

Notes: 
(a) 
(b) 
(c) 
(d) 
(e) 
(f) 

Unit 1 PTI
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Technical PTLR 

Specification Section Figure Table 

3.1.2.2 N/A N/A 4.2-3 

3.1.2.4 N/A N/A 4.2-3 

3.4.1.3 N/A N/A 4.2-3 

3.4.9.1 4.2.1.1 4.2-1 N/A 
4.2-2 
4.2-3 
4.2-4 
4.2-5 
4.2-6 

3.4.9.3 4.2.1.2 4.2-8 4.2-3 
4.2.1.3 

3.5.2 N/A N/A 4.2-3 

3.5.3 N/A N/A 4.2-3

Unit 2 PTLR 4.2-i Revision 0 
(Proposed Wording)
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4.2 Reactor Coolant System (RCS) Pressure and Temperature Limits Report (PTLR) 

This Pressure and Temperature Limits Report (PTLR) for Unit 2 has been prepared in 

accordance with the requirements of Technical Specification 6.9.6. Revisions to the PTLR shall 

be provided to the NRC after issuance.  

The Technical Specifications (TS) addressed in, or make reference to, this report are listed 

below: 

TS 3.1.2.2 Reactivity Control Systems - Flow Paths - Operating, 

TS 3.1.2.4 Reactivity Control Systems - Charging Pumps - Operating, 

TS 3.4.1.3 Reactor Coolant System - Shutdown, 

TS 3.4.9.1 Reactor Coolant System - Pressure/Temperature Limits, 

TS 3.4.9.3 Overpressure Protection Systems, 

TS 3.5.2 ECCS Subsystems - Tavg -Ž 350'F, and 

TS 3.5.3 ECCS Subsystems - Tavg < 350'F.  

4.2.1 Operating Limits 

The PTLR limits for Beaver Valley Power Station (BVPS) Unit 2 were developed using a 

methodology specified in the Technical Specifications. The methodology listed in Reference 1 

was used with two exceptions: 

a) Use of ASME Code Case N-640, "Alternative Reference Fracture Toughness for 

Development of P-T Limits for Section XI, Division 1", and 

b) Use of methodology of the 1996 version of ASME Section XI, Appendix G, "Fracture 

Toughness Criteria for Protection Against Failure".  

4.2.1.1 RCS Pressure and Temperature (P/T) Limits (TS 3.4.9.1) 

The RCS temperature rate-of-change limits defined in Reference 2 are: 

a. A maximum heatup of 60'F in any one hour period.  

b. A maximum cooldown of 100°F in any one hour period, and 

c. A maximum temperature change of less than or equal to 50F in any one hour period 

during inservice hydrostatic testing operations above system design pressure.  

The RCS P/T limits for heatup, leak testing, and criticality are specified by Figure 4.2-1 and 

Table 4.2-1. The RCS P/T limits for cooldown are shown in Figure 4.2-2 through 4.2-6 and 

Table 4.2-2. These limits are defined in Reference 2. Consistent with the methodology 

described in Reference 1, including the exceptions as noted in Section 4.2.1, the RCS P/T limits 

for heatup and cooldown shown in Figures 4.2-1 through and 4.2-6 are provided without margins 

for instrument error. The criticality limit curve specifies pressure-temperature limits for core 

operation to provide additional margin during actual power production as specified in 10 CFR 

50, Appendix G. The heatup and cooldown curves also include the effect of the reactor vessel 

flange.
4.2-1 

(Proposed Wording)
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The heatup and cooldown curves are shown for 14 effective full power years (EFPY), although 

the capsule data provided in Tables 4.2-5 through 4.2-10 state 15 EFPY. The EFPY for the 

heatup and cooldown curves were generated for 15 EFPY. However, the heatup and cooldown 

curves were revised by license amendment 243 (1.4 % power uprate). The change from 15 to 14 

EFPY was done to impose a conservative administrative limit due to the increased neutron 

fluence associated with the 1.4% increase in reactor power. The capsule data tables however, 

continue to reflect 15 EFPYs to retain actual capsule analysis results.  

The P/T limits for core operation (except for low power physics testing) are that the reactor 

vessel must be at a temperature equal to or higher than the minimum temperature required for the 

inservice hydrostatic test, and at least 40'F higher than the minimum permissible temperature in 

the corresponding P/T curve for heatup and cooldown.  

Pressure-temperature limit curves shown in Figure 4.2-7 were developed for the limiting ferritic 

steel component within an isolated reactor coolant loop. The limiting component is the steam 

generator channel head to tubesheet region. This figure provides the ASME III, Appendix G 

limiting curve which is used to define operational bounds, such that when operating with an 

isolated loop the analyzed pressure-temperature limits are known. The temperature range 

provided bounds the expected operating range for an isolated loop and Code Case N-640.  

4.2.1.2 Overpressure Protection System (OPPS) Setpoints (TS 3.4.9.3) 

The power operated relief valves (PORVs) shall each have nominal maximum lift setting is in 

accordance with Figure 4.2-8. The OPPS enable temperature is in accordance with Table 4.2-3.  

The PORV lift setting provided is for the case with reactor coolant pump (RCP) restrictions.  

These restrictions are shown in Table 4.2-4, which is taken from Reference 10. Due to the 

setpoint limitations as a result of the reactor vessel flange requirements, there is no operational 

benefit achieved by restricting the number of RCPs running to less than two below an indicated 

RCS temperature of 190TF. Therefore, the PORV setpoints shown in Table 4.2-4 will protect the 

Appendix G limits for the combinations shown.  

The PORV setpoint is based on P/T limits which were established in accordance with 10 CFR 

50, Appendix G without allowance for instrumentation error and in accordance with the 

methodology described in Reference 1, including the exceptions noted in Section 4.2.1. The 

PORV lift setting shown in Figure 4.2-8 accounts for appropriate instrument error.  

4.2.1.3 OPPS Enable Temperature (TS 3.4.9.3) 

Two different temperatures are used to determine the OPPS enable temperature, they are the 

arming temperature and the calculated enable temperature. The arming temperature (when the 

OPPS rendered operable) is established per ASME Section XI, Appendix G. At this 

temperature, a steam bubble would be present in the pressurizer, thus reducing the potential of a 

water hammer discharge that could challenge the piping limits. Based on this method, the 

arming temperature with uncertainty is 236.5'F.  
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The calculated enable temperature is based on either a RCS temperature of less than 200'F or 

materials concerns (reactor vessel metal temperature less than RTNDT + 50'F), whichever is 

greater. The calculated enable temperature does not address the piping limit attributed to a water 

hammer discharge. The calculated enable temperature is 3500F.  

As the calculated enable temperature is higher and, therefore, more conservative than the arming 

temperature, the OPPS enable temperature, as shown in Table 4.2-3, is set to equal the calculated 

enable temperature.  

The calculation method governing the heatup and cooldown of the RCS requires the arming of 

the OPPS at and below the OPPS enable temperature specified in Table 4.2-3, and disarming of 

the OPPS above this temperature. The OPPS is required to be enabled, i.e., OPERABLE, when 

any RCS cold leg temperature is less than or equal to this temperature.  

From a plant operations viewpoint the terms "armed" and "enabled" are synonymous when it 

comes to activating the OPPS. As stated in the applicable operating procedure, the OPPS is 

activated (armed/enabled) manually before entering the applicability of TS 3.4.9.3. This is 

accomplished by placing two keylock switches (one in each train) into their "ARM" position.  

Once OPPS is activated (armed/enabled) reactor coolant system pressure transmitters will signal 

a rise in system pressure above the variable OPPS setpoint. This will initiate an alarm in the 

control room and open the OPPS PORVs.  

4.2.1.4 Reactor Vessel Boltup Temperature (TS 3.4.9.1) 

The minimum boltup temperature for the Reactor Vessel Flange shall be > 60'F. Boltup is a 

condition in which the reactor vessel head is installed with tension applied to any stud, and with 

the RCS vented to atmosphere.  

4.2.2 Reactor Vessel Material Surveillance Program 

The reactor vessel material irradiation surveillance specimens shall be removed and analyzed to 

determine changes in material properties. The capsule withdrawal schedule is provided in Table 

5.3-6 of the UFSAR. Also, the results of these analyses shall be used to update Figures 4.2-1 

through 4.2-6, and Tables 4.2-1 and 4.2-2. The time of specimen withdrawal may be modified to 

coincide with those refueling outages or reactor shutdowns most closely approaching the 

withdrawal schedule.  

The pressure vessel material surveillance program (References 3 and 4) is in compliance with 

Appendix H to 10 CFR 50, "Reactor Vessel Radiation Surveillance Program." The material test 

requirements and the acceptance standards utilize the reference nil-ductility temperature, RTNDT, 

which is determined in accordance with ASME, Section 111, NB-2331. The empirical 

relationship between RTNDT and the fracture toughness of the reactor vessel steel is developed in 

accordance with Appendix G, "Protection Against Non-Ductile Failure," to Section XI of the 

ASME Boiler and Pressure Vessel Code. The surveillance capsule removal schedule meets the 

requirements of ASTM E 185-82.  
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4.2.3 Supplemental Data Tables 

The following tables provide supplemental information on reactor vessel material properties and 

are provided to be consistent with Generic Letter 96-03. Some of the material property values 

shown were used as inputs to the P/T limits.  

Table 4.2-5, taken from Reference 2, shows the calculation of the surveillance material chemistry 

factors using surveillance capsule data.  

Table 4.2-6, taken from Reference 2, provides the reactor vessel beltline material property table.  

Table 4.2-7, taken from Reference 2, provides a summary of the Adjusted Reference 

Temperature (ARTs) for 15 EFPY.  

Table 4.2-8, taken from Reference 2, shows the calculation of ARTs for 15 EFPY.  

Table 4.2-9 shows the Reactor Vessel Toughness Data (Unirradiated).  

Table 4.2-10, taken from Reference 6, provides RTPTS values for 32 EFPY.
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MATERIAL PROPERTY BASIS
CONTROLLING MATERIAL: 
INITIAL RTNDT:

INTERMEDIATE SHELL PLATE B9004-1 
60°F

RTNDT AFTER 14 EFPY: 1/4T, 140°F 
3/4T, 128°F 

CURVES APPLICABLE FOR HEATUP RATES UP TO 60°F/HR FOR THE SERVICE PERIOD UP 

TO 14 EFPY.

rrl F I I I
4 i 4 Ji L i 

i- L I T F-I I -I 

- _1 - -L J I I L

irrrr-rill rl rr rr T-T r I ill r[li j - -r- r (rm IThfI I

S....
L I I 

7-.

I Ij
I I I

- 1 _ LC J 

I I I I 
- I-•-I-1 -, 

-- I-rJ
-I I l I

i--L -i -

-i-I I-
L 2'L

S.... l i ... .. .. II III iii A C P A L i I 

'LEAK TEST'LIMIT --- -----

L JI 

OPIAI I I CRITICAIT IMI FOR 600 F/Hr.  . 4 - 1 -- 4 - - -- - '-1 - - - - - -- - - - - - 1 - I - - 4 - -- 4 - I -4- 1- 4 - 1- 4- -- - - 4- --- 4 - 1• - J- 4- 

r I I L 
a ~ ~ ~ ~ ~ PR IONEATO LZU

I I IT f i i i - ITI II I I I- IV C ITC LT I IT BA E ONI INSERI CEII 

IIII I I I I I I I I I I HYDROSTAIC TESTt TEMPERAIITURE (196
0

F FORI 

1T- i" TT 14 

- H A U _1- L jr

_ I _ I I I- -I L -1 L I I 

UP TO 60°F/H r. f iii li[• iii• 

_i _J _ _ L - --L -I-- L -- R__ •1.• J . .L J I-0 l _*__Fi _/H r L.---L J --

-1 -1 L i - - I A - L- I 

-T-- -1 T I- r-I - - 11 - I- - tI- T I- -TIk - • P - k -

A - -J - J - • A - I • - - L - - • " - - l I L J -. 
.

- I 
-j I I - - 2 -I- L J , L it -- -- L J -1 L 

I ~~ ~ ~ J -II II I II i II IIII IIt I II I !I 

-7 7 7 7 -1 T I -r , I - 4- - r -I r- 7 

1 - - ]I J ' I ' I ' L I L ' ' L J -I

T-_ 1 - - . .. _; r- I, -1 -1 -I- T . . - / ' I I ' I 

ICRIIICA-ITY L-IMIT BiSEDiON I I V C 

~I I I I 

I~~~~~~~~~H SERV I•III tIIIIIC PER IIO UP TO 14. I EII II

0 50 100 150 200 250 300 350 400 450 500

INDICATED TEMPERATURE (
0
F)

Figure 4.2-1 
Reactor Coolant System Heatup 

Limitations Applicable for the First 14 EFPY (TS 3.4.9.1)
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MATERIAL PROPERTY BASIS 
CONTROLLING MATERIAL: 
INITIAL RTNDT:

INTERMEDIATE SHELL PLATE B9004-1 
600F

RTNDT AFTER 14 EFPY: 1/4T, 1400F 
3/4T, 1280F 

CURVE APPLICABLE FOR COOLDOWN RATES UP TO 00F/HR FOR THE SERVICE PERIOD 

UP TO 14 IEFPY.

-1 L 1 L i L -1 L 

I - - r 

t 

L J L I -I- L 

T i 7-L 

T-UNACCEPTABLE 
1 0 P RATION 

T - I F I T- -1 t- T I -T -I 

-T F 
-1 T 

1 4- - I 

I- T 
L -I L J-L 

L -.1 -1- .1. 4 

T r T' -1 1- T 

1 -1 L J L L I L 

T 11 - - 11 - - - - -

T -I- F -1 

Boltup 
Temp 

I- t 
L A - - L J I L -1 1 L 

TF 

0 100 150 2

I J - -- I L4 I -4 i I 

I 1-II T 1 -1 Ir r ~ -7 1- I.. 4.  

L I -I I -I LI J ii 

f iI I ii lii 1 , 

I l L I1 Li IJ J LU 1 IJ lL 

II I I III I I 

14 L Ij j14 I' 4 

LI L -v i IL ~ T 

L Jh .. L I 2 I 1 LU .1 -1- -1- . L J 

-I- T -1 -I- Tv-i I- 1- Li I 1t 1 I

2 I 1-4 

I I I I 
I I 

i I Ti 

4 -I-Li
I I I I 

I I I I 

-, I-ri 

-I I Li 

I I I I 
I I I 

I I I I 

I I I I 

i I -- I 

U I�Li� 
I I I 

I I 

11,-i 

4-I I--I 
I I 

I I I 

4 I 1-4 
I I I I 

I I I I 

1 I Ti 
4 L.L2

I I 

I I I I 

Li 

I I I I 

I I I I 

- 1 t H 

I I I I 

-r -r-r
-liii 

U LLJ..� 
I I 
ITh Li 

I I I 

�I I Ti 

4 -44
I I 

I I I I 

-' I -2 
I I I I 

I I I I 

i I vi 
2 I 1-2 

I I I I 

I I I 

I I Ti 

U..I Li 

I I 

I-v-I

0 5 250 300 350 400 450 500

INDICATED TEMPERATURE (oF)

Figure 4.2-2 
Reactor Coolant System Cooldown (up to 00F/Hr.) 

Limitations Applicable for the First 14 EFPY (TS 3.4.9. 1)
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MATERIAL PROPERTY BASIS
CONTROLLING MATERIAL: 
INITIAL RTNDT:

INTERMEDIATE SHELL PLATE B9004-1 
60°F

RTNDT AFTER 14 EFPY: 1/4T, 140°F 
3/4T, 128°F 

CURVE APPLICABLE FOR COOLDOWN RATES UP TO 20°F/HR FOR THE SERVICE PERIOD 

UP TO 14 EFPY.
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Figure 4.2-3 
Reactor Coolant System Cooldown (up to 20°F/Hr.) 

Limitations Applicable for the First 14 EFPY (TS 3.4.9.1)
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MATERIAL PROPERTY BASIS 
CONTROLLING MATERIAL: 
INITIAL RTNDT:

INTERMEDIATE SHELL PLATE B9004-1 
60°F

RTNDT AFTER 14 EFPY: 1/4T, 140°F 
3/4T, 128°F 

CURVE APPLICABLE FOR COOLDOWN RATES UP TO 40°F/HR FOR THE SERVICE PERIOD 

UP TO 14 EFPY.
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Reactor Coolant System Cooldown (up to 400F/Hr.) 

Limitations Applicable for the First 14 EFPY (TS 3.4.9.1)
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MATERIAL PROPERTY BASIS 
CONTROLLING MATERIAL: 
INITIAL RTNDT:

INTERMEDIATE SHELL PLATE B9004-1 
600F

RTNDT AFTER 14 EFPY: 1/4T, 140°F 
3/4T, 128°F 

CURVE APPLICABLE FOR COOLDOWN RATES UP TO 60°F/HR FOR THE SERVICE PERIOD 

UP TO 14 EFPY.
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Figure 4.2-5 
Reactor Coolant System Cooldown (up to 60°F/Hr.) 

Limitations Applicable for the First 14 EFPY (TS 3.4.9.1)
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MATERIAL PROPERTY BASIS 
CONTROLLING MATERIAL: INTERMEDIATE SHELL PLATE B9004-1 

600F

RTNDT AFTER 14 EFPY: 1/4T, 140OF 
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Figure 4.2-6 
Reactor Coolant System Cooldown (up to 1 000F/Hr.) 

Limitations Applicable for the First 14 EFPY (TS 3.4.9. 1)
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Figure 4.2-7 
Isolated Loop Pressure - Temperature Limit Curve (TS 3.4.9.1)
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Table 4.2-1 
Heatup Curve Data Points for 14 EFPY (TS 3.4.9.1)

60F//HR HEATUP 60°F/HR CRITICALITY LEAK TEST LIMIT 

Temp. Press. Temp. Press. Temp. Press.  

(OF) (psig) (OF) (psig) (OF) (psig) 

60.00 621.00 196.00 0.00 178.00 2000.00 

65.00 621.00 196.00 668.58 196.00 2485.00 

85.00 621.00 196.00 693.10 

90.00 621.00 196.00 687.74 
95.00 621.00 196.00 686.96 

100.00 621.00 196.00 689.93 

105.00 621.00 196.00 696.41 

110.00 621.00 196.00 705.98 

115.00 621.00 196.00 718.57 

120.00 621.00 196.00 734.02 
120.00 794.02 196.00 752.40 
125.00 812.40 196.00 773.69 
130.00 833.69 196.00 798.06 

135.00 858.06 196.00 825.62 

140.00 885.62 196.00 856.64 
145.00 916.64 196.00 891.32 

150.00 951.32 196.00 930.00 

155.00 990.00 200.00 973.00 

160.00 1033.00 205.00 1020.74 

165.00 1080.74 210.00 1073.65 

170.00 1133.65 215.00 1132.24 
175.00 1192.24 220.00 1197.06 

180.00 1257.06 225.00 1268.73 

185.00 1328.73 230.00 1347.95 

190.00 1407.95 235.00 1435.48 

195.00 1495.48 240.00 1532.16 

200.00 1592.16 245.00 1638.92 

205.00 1698.92 250.00 1756.81 

210.00 1816.81 255.00 1886.95 

215.00 1946.95 260.00 2030.62 
220.00 2090.62 265.00 2189.19 

225.00 2249.19 270.00 2364.21 

230.00 2424.21

Unit 2 PTLR 4.2-14 Revision 0 
(Proposed Wording)
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Table 4.2-2 

Cooldown Curve Data Points for 14 EFPY (TS 3.4.9.1) 

00F/HR. 20°F/HR. 40uF/HR. 60°F/HR. 100°F/HR 

Temp. Press. Press. Press. Press. Press.  
(TF) (psig) (psig) (psig) (psig) (psig) 

60.00 621.00 621.00 621.00 607.90 531.77 

65.00 621.00 621.00 621.00 618.15 543.64 

70.00 621.00 621.00 621.00 621.00 556.89 

75.00 621.00 621.00 621.00 621.00 571.67 

80.00 621.00 621.00 621.00 621.00 588.13 

85.00 621.00 621.00 621.00 621.00 606.46 

90.00 621.00 621.00 621.00 621.00 621.00 

95.00 621.00 621.00 621.00 621.00 621.00 

100.00 621.00 622.00 621.00 621.00 621.00 

105.00 621.00 621.00 621.00 621.00 621.00 

110.00 621.00 621.00 4 2310.0 1621.00 621.00 

115.00 621.00 621.00 621.00 11621.00 621.00 
120.00 621.00 621.00 621.00 621.00 621.00 

120.00 907.20 883.94 862.00 841.62 806.75 

125.00 935.36 914.39 894.99 877.44 849.30 

130.00 966.47 948.05 931.50 9137.13 1896.50 
135.00 1000.87 985.31 971.92 961.10 948.86 

140.00 1038.88 1026.49 1016.66 1009.79 1006.92 

145.00 1080.88 1072.06 1066.18 1063.72 1071.29 

150.00 1127.31 1122.43 1120.97 1123.42 1123.42 

155.00 1178.62 1178.62 1178.62 1178.62 1178.62 
160.00 1235.32 1235.32 1235.32 1235.32 1235.32 

165.00 1297.99 1297.99 1297.99 1297.99 1297.99 

170.00 1367.25 1367.25 1367.25 1367.25 1367.25 

175.00 1443.79 1443.79 1443.79 1443.79 1443.79 

180.00 1528.38 1528.38 1528.38 11528.38 1528.38 

185.00 1621.87 1621.87 1621.87 1621.87 1621.87 

190.00 1725.19 1725.19 1725.19 1725.19 1725.19 

195.00 1839.38 1839.38 1839.38 1839.38 1839.38 

200.00 1965.58 1965.58 1965.58 1965.58 1965.58 

205.00 2105.05 2105.05 2105.05 2105.05 2105.05 

210.00 2259.18 2259.18 2259.18 2259.18 2259.18 

215.00 2429.53 2429.53 2429.53 2429.53 2429.53

Unit 2 PTLR 4.2-15 Revision 0 
(Proposed Wording)



BVPS-2 

LICENSING REQUIREMENTS MANUAL 

PRESSURE AND TEMPERATURE LIMITS REPORT 

Table 4.2-3 

Overpressure Protection System (OPPS) Setpoints (TS 3.4.9.3).  

FUNCTION SETPOINT 

OPPS Enable Temperature 350°F 

PORV Setpoint Figure 4.2-8

Unit 2 PTLR 4.2-16 Revision 0 
(Proposed Wording)
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Table 4.2-4 

Reactor Coolant Pump Restrictions 

TRCS Running RCPs 
< 190'F 0-2 
> 190 0F 3

Unit 2 PTLR 4.2-17 Revision 0 
(Proposed Wording)
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Table 4.2-5 

Calculation of Chemistry Factors Using Surveillance Capsule Data(a)(e)

Notes: 

(a) Regulatory Guide 1.99, Revision 2, Position 2.1.  

(b) f= fluence (1019 n/cm 2); Fluence values were taken from Capsule V analysis (Reference 4).  

(c) FF = fluence factor = -(0.28- 0.1 * log f) 

(d) ARTNDT values obtained from CVGRAPH Version 4.0.  

(e) See Section 4.2.1.1 for a discussion of EFPY.

Unit 2 PTLR 4.2-18 Revision 0 
(Proposed Wording)
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Table 4.2-6 

Reactor Vessel Beltline Material Properties (c)

Regulatory Guide 1.99, Revision 2, Position.  

Initial RTNDT values of the base metal and weld metal materials are measured values.  

See Section 4.2.1.1 for a discussion of EFPY.

Unit 2 PTLR 4.2-19 Revision 0 
(Proposed Wording)

Material Method Used Average Average Chemistry Initial RTNDT~b) 

To Calculate Factor (OF) 

CF(a) Cu wt % Ni wt % (OF) 

Closure Head Flange N/A N/A 0.74 N/A -10 

Vessel Flange N/A N/A 0.73 N/A 0 

Intermediate Shell Position 1.1 0.065 0.55 44.0 60 

Plate B9004-1 

Intermediate Shell Position 1.1 0.06 0.57 37.0 40 

Plate B9004-2 

Position 2.1 N/A N/A 35.3 40 

Lower Shell Plate Position 1.1 0.08 0.58 51.0 28 

B9005-1 

Lower Shell Plate Position 1.1 0.07 0.57 44.0 33 

B9005-2 

Weld Metal Position 1.1 0.05 0.07 34.1 -30 

(Longitudinal & Position 2.1 N/A N/A 15.2 -30 

Circumferential Seams)

Notes: 
(a) 

(b) 

(c)
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Table 4.2-7 

Summary of Adjusted Reference Temperature (ARTs) for 15 EFPY (b) 

MATERIAL DESCRIPTION Method Used To 15 EFPY ART 

Calculate the CF(a) 

1/4T ART(0 F) 3/4T ART(0F) 

Intermediate Shell Plate B9004-1 Position 1.1 140 128 

Intermediate Shell Plate B9004-2 Position 1.1 112 97 

Position 2.1 94 84 

Lower Shell Plate B9005-1 Position 1.1 115 101 

Lower Shell Plate B9005-2 Position 1.1 112 101 

Longitudinal Welds Position 1.1 19 3 

(located at 450 azimuthal angle) Position 2.1 -8 -15 

Circumferential Weld Position 1.1 41 23 

Position 2.1 1 -7

Regulatory Guide 1.99, Revision 2.  

See Section 4.2.1.1 for a discussion of EFPY.

Notes: 

(a) 

(b)

Unit 2 PTLR 4.2-20 Revision 0 
(Proposed Wording)
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Table 4.2-8 

Calculation of Adjusted Reference Temperatures (ARTs) for 15 EFPY (b) 

PARAMETER VALUES 

Operating Time 15 EFPY 

Material - Intermediate Shell Plate B9004-1 B9004-1 

Location 1/4T ART 3/4T ART 

Chemistry Factor, CF ('F) 44.0 44.0 

Fluence, (f), (1019 n/cm2)(a) 1.13 0.439 

Fluence Factor, FF 1.03 0.771 
ARTNDT = CF x FF(OF) 45.5 33.9 

Initial RTNIT, I(°F) 60 60 
Margin, M(F) 34 33.9 

ART, per Regulatory Guide 1.99, Revision 2 140 128 

Notes: 

(a) Fluence (f), is based upon fsurf (1019 n/cm2, E > 1.0 MeV) = 1.81 at 15 EFPY.

(b) See Section 4.2.1.1 for a discussion of EFPY.

The Beaver Valley Unit 2 reactor vessel wall thickness is 7.875 inches at the beltline region.

Unit 2 PTLR 4.2-21 Revision 0 

(Proposed Wording)
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Table 4.2-9 

Reactor Vessel Toughness Data (Unirradiated)

50 FT/LB RTD US 
MATERIAL TNDT 35 MIL RTNDT USE 

COMPONENT CODE NO. SPEC. NO. Cu % Ni % P % F 0F°F 

Closure Head Dome B9008-1 A533B, CL. 1 .13 .54 .013 -20 50 -10 137 

Closure Head Flange B9002-1 A508, CL. 2 --- .74 .012 -10 <40 -10 136 

Vessel Flange B9001-1 A508, CL. 2 --- .73 .010 0 <10 0 132.5 

Inlet Nozzle B9011-1 A508, CL. 2 --- .88 .006 0 <10 0 104 

Inlet Nozzle B9011-2 A508, CL. 2 --- .88 .010 10 <10 10 115 

Inlet Nozzle B9011-3 A508, CL. 2 --- .84 .009 20 <40 20 122 

Outlet Nozzle B9012-1 A508, CL.2 --- .71 .007 -10 <0 -10 137 

Outlet Nozzle B9012-2 A508, CL. 2 --- .74 .006 -10 <0 -10 121 

Outlet Nozzle B9012-3 A508, CL. 2 --- .68 .008 -10 <0 -10 112 

Nozzle Shell B9003-1 A533B, CL. 1 .13 .61 .008 -10 110 50 91 

Nozzle Shell B9003-2 A533B, CL. 1 .12 .58 .009 0 120 60 79.5 

Nozzle Shell B9003-3 A533B, CL. 1 .13 .61 .008 -10 110 50 97.5 

Inter. Shell B9004-1 A533B, CL. 1 .07 .53 .010 0 120 60 83 

Inter. Shell B9004-2 A533B, CL. 1 .07 .59 .007 -10 100 40 75.5 

Lower Shell B9005-1 A533B, CL. 1 .08 .59 .009 -50 88 28 82 

Lower Shell B9005-2 A533B, CL. 1 .07 .58 .009 -40 93 33 77.5 

Bottom Head Torus B9010-1 A533B, CL. 1 .15 .49 .007 -30 56 -4 97 

Bottom Head Dome B9009-1 A533B, CL. 1 .14 .53 .007 -30 35 -25 116 

Weld (Inter. & Lower Shell Long. Seams & Girth Seam)* .08 .07 .008 -30 <30 -30 144.5 

HAZ (Plate B9004-2) ...........- 80 40 -20 76 

Same heat of wire and lot of flux used in all seams including surveillance weldment.  

(1) For evaluation of Inservice Reactor Vessel Irradiation damage assessments, the best estimate chemistry values reported in the latest response to Generic Letter 92-01 

or equivalent document are applicable.  
(2) See Section 4.2.1.1 for a discussion of EFPY.

Unit 2 PTLR 4.2-22 Revision 0 
(Proposed Wording)
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Table 4.2-10 

RTPTS Calculation for Beltline Region Materials at EOL (32 EFPY) (d) 

Material Method FF (b) CF A RTPTS Margin RTNDT(U) (c) RTpTs 

Fluence (OF) (OF) (OF) (OF) (OF) 

Intermediate Shell Plate B9004-1 RG 1.99, R2, PI.1 3.85 1.348 44.0 54.6 34 60 149 

Intermediate Shell Plate B9004-2 RG 1.99, R2, P1.1 3.85 1.348 37.0 49.9 34 40 124 

RG 1.99, R2, P2.1 3.85 1.348 35.3 47.6 17 40 105 

Lower Shell Plate B9005-1 RG 1.99, R2, P1.1 3.85 1.348 51.0 68.8 34 28 131 

Lower Shell Plate B9005-2 RG 1.99, R2, PI.1 3.85 1.348 44.0 59.3 34 33 126 

Circumferential Weld RG 1.99, R2, P1.1 3.85 1.348 34.1 45.9 45.9 -30 62 

RG 1.99, R2, P2.1 3.85 1.348 15.2 20.5 20.5 -30 11 

Longitudinal Weld RG 1.99, R2, P1.1 1.21 1.053 34.1 35.9 35.9 -30 42 

RG 1.99, R2, P2.1 1.21 1.053 15.2 16.0 16.0 -30 2

Notes: 

(a) 

(b) 

(c) 

(d)

f= peak clad/base metal interface fluence (1019 n/cm 2, E> 1.0 MeV) at 32 EFPY (450 fluence for longitudinal welds) 

FF = f(0.2 8 -0.10 logf0 

RTNDT(U) values are measured values.  

See Section 4.2.1.1 for a discussion of EFPY.

Unit 2 PTLR 4.2-23 Revision 0 
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REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.2 BORATION SYSTEMS (Continued) 

The minimum required volume of water for the Refueling Water Storage 

Tank (RWST) provides: 1) a source of water and Net Positive Suction 

Head (NPSH) for High Head Safety Injection and Low Head Safety 

Injection (LHSI), 2) adequate sump water for LHSI and Recirculation 

Spray Pump NPSH, and 3) water for containment Quench Spray.  

Specifically, the limiting case for defining the minimum RWST volume 

is derived from the containment analysis for subatmospheric peak 

pressure during a Reactor Coolant Pump suction Large Break Loss of 

Coolant Accident. The minimum volume corresponds to 439,050 total 

gallons as contained in the RWST. From this total volume, the 

analysis value of 430,500 gallons is considered to be delivered to 

the respective systems.  

The OPERABILITY of the RWST as part of the ECCS ensures that a 

sufficient supply of borated water is available for injection by the 

ECCS in the event of a LOCA. The limits on RWST minimum volume and 

boron concentration ensure that 1) sufficient water is available 

within containment to permit recirculation cooling flow to the core, 

and 2) the reactor will remain subcritical in the cold condition 

following mixing of the RWST and the RCS water volumes with all 

control rods inserted except for the most reactive control assembly.  

These assumptions are consistent with the LOCA analysis.  

The limitations for a maximum of one centrifugal charging pump to be 

OPERABLE and the surveillance requirement to verify all charging 

pumps except the required OPERABLE pump to be inoperable less than or 

equal to the enable temperature specified in the PTLR set forth in 

Specification 3.4.9.3 provides assurance that a mass addition 

pressure transient can be relieved by the operation of a single PORV.  

Substituting a low head safety injection pump for a charging pump in 

MODES 5 and 6 will not increase the probability of an overpressure 

event since the shutoff head of the low head safety injection pumps 

is less than or equal to the setpoint of the overpressure protection 
system.  

Isolation of the primary grade water flow path during MODES 4, 5 and 

6 precludes an unplanned boron dilution at these conditions since the 

sole source of unborated water to the charging pumps is isolated.  

This eliminates the design basis boron dilution event in MODES 4, 5 

and 6. During planned boron dilution events, operator attention will 

be focused on the boron dilution process and any inappropriate 

blender operation would be readily identified through various 

indications which includes the output from the source range nuclear 

instrumentation.  

BEAVER VALLEY - UNIT 1 B 3/4 l-2a Revision No. Revised 
(Proposed Wordina) by NRC letter dated 

January 19, 2000
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3/4.4 REACTOR COOLANT SYSTEM proposed by LAR 292.  

BASES 

3/4.4.1.1, 2, 3 REACTOR COOLANT LOOPS 

The plant is designed to operate with all reactor coolant loops in 

operation and maintain DNBR above the design DNBR limit during all 

normal operations and anticipated transients. In Modes 1 and 2, 

with one reactor coolant loop not in operation, THERMAL POWER is 

restricted to less than or equal to 31 percent of RATED THERMAL 

POWER until the Overtemperature AT trip is reset. Either action 

ensures that the DNBR will be maintained above the design DNBR 

limit. A loss of flow in two loops will cause a reactor trip if 

operating above P-7 (11 percent of RATED THERMAL POWER) while a loss 

of flow in one loop will cause a reactor trip if operating above P-8 

(31 percent of RATED THERMAL POWER).  

In MODE 3, a single reactor coolant loop provides sufficient heat 

removal capability for removing decay heat; however, due to the 

initial conditions assumed in the analysis for the control rod bank 

withdrawal from a subcritical condition, two operating coolant loops 

are required to meet the DNB design basis for this Condition II 

event.  

In MODES 4 and 5, a single reactor coolant loop or RHR subsystem 

provides sufficient heat removal capability for removing decay heat; 

but single failure considerations require that at least two loops be 

OPERABLE. Thus, if the reactor coolant loops are not OPERABLE, this 

specification requires two RHR loops to be OPERABLE.  

The operation of one Reactor Coolant Pump or one RHR pump provides 

adequate flow to ensure mixing, prevent stratification and produce 

gradual reactivity changes during boron concentration reductions in 

the Reactor Coolant System. The reactivity change rate associated 

with boron reduction will, therefore, be within the capability of 

operator recognition and control.  

The restrictions on starting a Reactor Coolant Pump with one or more 

non-isolated RCS cold legs less than or equal to the enable 

temperature specified in the PTLRsct forth in Speeificatien 3.4.9.3 

are provided to prevent RCS pressure transients, caused by energy 

additions from the secondary system, which could exceed the limits 

of Appendix G to 10 CFR Part 50. The RCS will be protected against 

overpressure transients and will not exceed the limits of Appendix G 

by restricting starting of the RCPs to when the secondary side water 

temperature of each steam generator in a non-isolated loop is less 

than 50'F above each of the non-isolated RCS cold leg temperatures.  

The secondary side water temperature is to be verified by direct 

measurements of the fluid temperature, or contact temperature 

readings on the steam generator secondary, or blowdown piping after 

purging of stagnant water within the piping. This shall be 

determined within 10 minutes prior to starting the first reactor 
coolant pump.  

BEAVER VALLEY - UNIT 1 B 3/4 4-1 .. e...Revision 
(Proposed Wordina) No.
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REACTOR COOLANT SYSTEM proposed by LAR 292.  

BASES 

3/4.4.8 SPECIFIC ACTIVITY (Continued) 

The ACTION statement permitting POWER OPERATION to continue for 
limited time periods with the primary coolant's specific activity 
> 0.20 ýiCi/gram DOSE EQUIVALENT 1-131, but within the allowable limit 

shown on Figure 3.4-1, accommodates possible iodine spiking 

phenomenon which may occur following changes in THERMAL POWER.  

Operation with specific activity levels exceeding 0.20 [tCi/gram DOSE 

EQUIVALENT 1-131 for more than 48 hours during one continuous time 

interval or exceeding the limits shown on Figure 3.4-1 must be 

restricted to ensure that assumptions made in the UFSAR accident 

analyses are not exceeded.  

Reducing Tavg to < 500'F minimizes the release of activity should a 

steam generator tube rupture since the saturation pressure of the 

primary coolant is below the lift pressure of the atmospheric steam 

relief valves. This action also reduces the pressure differential 

across the steam generator tubes reducing the probability and 

magnitude of main steam line break accident induced primary-to

secondary leakage. The surveillance requirements provide adequate 

assurance that excessive specific activity levels in the primary 

coolant will be detected in sufficient time to take corrective 

action. Information obtained on iodine spiking will be used to 

assess the parameters associated with spiking phenomena. A 

reduction in frequency of isotopic analyses following power changes 

may be permissible if justified by the data obtained.  

3/4.4.9 PRESSURE/TEMPERATURE LIMITS 

All components in the Reactor Coolant System are designed to 

withstand the effects of cyclic loads due to system temperature and 

pressure changes. These cyclic loads are introduced by normal load 

transients, reactor trips, and startup and shutdown operations. The 

various categories of load cycles used for design purposes are 

provided in Section 4.1.4 of the UFSAR. During startup and 

shutdown, the rates of temperature and pressure changes are limited 

so that the maximum specified heatup and cooldown rates are 

consistent with the design assumptions and satisfy the stress limits 
for cyclic operation.  

The PTLR contains P/T limit curves for heatup, cooldown, and 

inservice leak testina, and data for the maximum rate of chanae of 

reactor coolant temperature. The analytical methods used to 

determine the RCS P/T limits and the OPPS limits (PORV pressure 

relief setpoint and OPPS enable temperature) were developed in 

accordance with WCAP-14040-NP-A. Rev. 2. "Methodoloay Used to Develop 

Cold Overpressure Mitigatina System Setpoints and RCS Heatup and 
Cooldown Limit Curves." 

Each P/T 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.



REACTOR COOLANT SYSTEM

BASES 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

The LCO establishes operating limits that provide a margin to brittle 
failure of the reactor vessel and ipin of the reactor coolant 
pressure boundary (RCPB). The vessel is the component most subject to 
brittle failure, and the LCO limits apply mainly to the vessel. The 
limits do not aoply to the pressurizer, which has different design 
characteristics and operating functions.  

10 CFR 50, Appendix G, requires the establishment of P/T limits for 

specific material fracture touahness reguirements of the RCPB 

materials. It also reguires an adeauate margin to brittle failure 

during normal operation, anticipated operational occurrences, and 

system hydrostatic tests. It mandates the use of the American 

Society of Mechanical Engineers (ASME) Code, Section XI, Appendix G.  

The neutron embrittlement effect on the material toughness is 

reflected by increasing the nil ductility reference temperature 
_T) as exposure to neutron fluence increases.  

The actual shift in the RT• of the vessel material will be 

established periodically by removing and evaluating the irradiated 
reactor vessel material specimens, in accordance with ASTM E 185-82 

and Appendix H of 10 CFR 50. The operating PTLR P/T limit curves 

will be adlusted, as necessary, based on the evaluation findings and 
the recommendations of Reaulatory Guide 1.99, Rev. 2.  

The PTLR P/T limit curves are composite curves established by 

superimposing limits derived from stress analyses of those portions 

of the reactor vessel and head that are the most restrictive. At any 

specific pressure, temperature, and temperature rate of change, one 

location within the reactor vessel will dictate the most restrictive 
limit. Across the span of the PTLR P/T limit curves, different 

locations are more restrictive, and. thus, the curves are composites 
of the most restrictive regions.  

The PTLR heatup curve represents a different set of restrictions than 
the PTLR cooldown curve because the directions of the thermal 

gradients through the vessel wall are reversed. The thermal gradient 
reversal alters the location of the tensile stress between the outer 

and inner diameters of the wall.  

The criticality limit curve includes the 10 CFR 50.Appendix G 

reguirement that it be > 40°F above the heatup curve and not less 

than the minimum permissible temperature for inservice hydrostatic 

testing. However, the PTLR criticality curve is not operationally 

limiting: a more restrictive limit exists in LCO 3.1.1.5. "RCS 

Minimum Temperature for Criticality."



REACTOR COOLANT SYSTEM

BASES 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

The conseauence of violating the LCO limits is that the RCS has been 
operated under conditions that can result in brittle failure of the 

RCPB, possibly leading to a nonisolable leak or loss of coolant 
accident. In the event these limits are exceeded, an evaluation must 

be performed to determine the effect on the structural inteurity of 

the RCPB components. The ASME Code, Section XI, Appendix E, provides 
a recommended methodoloay for evaluating an operating event that 

causes an excursion outside the limits.  

Dun; h.at..p, the thermal gradients in thoe .. a..L vessel wall 

prduooe th..R.l stroazoc which vary from eomperozaiv at- the inno 

wall to tensile at the outer wall. These thormal in-duc...  

... .pr-..ivo s.tresses tend to alleviate the tensile streozes ...n.ud 

by the internal pressure. Theref , a pressure- rturo r 

based on steady state c..nditions (i.e., no thormal &tresses) 
rprc nt.... a !ower bound of all simRilar curves for finite hoatip 

rates when the i.nn.r wall of the .... is tratd as t .h..o...  
location.

B 3,/4 4 5 
(Proposed WordinQ)
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BAAKSFQ 

3/4.4'.9 PRSUETI4EITP TMITS (Gentnu) 

The h•at.p analysi- also covers the determination .f pressure
temperature lim•itati ns fwr the case in whi. h the eoter wall of the 
vessel becomes the controlling location. Th thermal gradients 

established during h'atup pr•od•u -c t.nsilo stresses at the outer wall 

of the vescsl. These stresses are additive to the pressu•e induced 
tensile streooes which are already present. The thermal induced 

stresses at the outer wall of the vessel arc tensile and are 
dependent on ibth the rate of heatup and the time along the heatup 
ramp; thenfore., a lower bound curve similar to that des.ribed f 
the heatup of the inner wall cannot be defined. Subsequently, for 
the cases in which the outer wall of the vessel becomes the stres 
controlling location, each heatup rate of interest muost be analyzed 

on an individual basis.  

The heatup limit .urve, Figure 3.4 2, is a composite curve which was 

prepared by dete rining the most eonservative ease, with eithor the 
inside or outside wall controlling, for any heatup rate up to 100 0 F 

per hour. The .e.ld•n. limit curves, Figure 3.4 3 are eompocive 

curves which were prepared based upon the same type analysis with 

the ncneption that the controlling location is always the inside 
wall where the cooldown thermal gradients tend to produce tensile 

strss.es while producing .. mprE...v. stresses at the .utside wall! 

The heatup and ...ld.wn .urve. wore prepared based upon the moot 

limiting value of the predictsed adjt-ed reference tempr.ature at 
the time in life indicated on the re.petivo " ur... ..  

The reactor vessel materials have boon tested to dermine their

initial RTn; the results of these tests are shown in Table 
B 3,/t. 1 . R,•eatr operation and resultant fast neutron (B - I Mey7 

rradiatin• will cause an ncraso in the . Tre.  

adjusted reference temperature, based upon the fluence, copper 
content and nickel content of the material in qu en, can be 

predicted u-ing WCAP 15570, Rev. 2 and Regulatory Guide 1.99, 
Revisin . The heatup and eo.ldown limit rve, Figures 3. -2 and 
3.4 3 WeudV p i adjustmnt for this shift Asm 

The heatup and cocldown eurves have been de..eloped in ac nordane.  
withthe. we...d..... previded in Re.ulatl-.y Guide 1. 99, Revisio-n,

and no lene
i : Q -r- 4144p *;

er contain the additional 
..errrpr o .... !ly incorpora

margin of WF and 60 psig fe 
ted in these cur

BEAVER VALLEY B 3/4 4 6 
(Proposed Wording)
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ý3ý 

3/4.4.9 PRFSSURFýT-EMPERATURE; LIMITS ((--'efitiniaed) 

Reatýip and eeeldewn lifflit- eýar-,xes ai=e ealeýA:alý:ed using !Eýhe fRest, 

4-imi4E4nEff val::ae eL=enee nýlddet-d:!±ty 4ýýepe±ýa!Eii,-e) 

ffiest liffii:lAnq ffiateL=ial in the eei=e L=eEjd:en ef the r-eaetei-= 

vessel is EleteEffiineel by asing :!Ehe t)-rese,-v±e-e EeaeteE vessel mate-rial 

f)Eepeiatles anel est-A:ffiating :ýhe i=adiatien-j-neliaeed 
desd:gnateel as 4ýlie higheiF ef ei4ýheiý :ýhe ElLceja weight- nil eluetilnilcý 

transitien t=effipei=ataiýe R he t=efftpeicat-eLce a4ý whý:eh te h & 

fftatýei=ial emhd:bd:t,3 at 9:eas:L- - 4b ef lfftpae-tý ep.eL=Ejy ai-.el 39 ffiaml 

lateical eýEpans±efi (Fieiýffial #=e t=l:ýe weL=kIng dd:r-eetýýmen) ffid:ntis 

690F.  

as the faa#=er-ial is eýipeseel te fast-fieidiýmiFen iFaei4ma4ýlen 

Thýas, t=e find :Iýhe faest 4:ý:ffid4:imiig RT' DT

iýeaet-er's life, expesure aseeeiat-eel with 

t=hat tifae jaeL=±ed ffiust- be aelded t-e the eiFlEffinal 

The extýent- ef the shift in 

elements (si-iela as eepper- afid nielEel) pi=esent- In i=eaeý,er- vessel 
steels. The Regialate,-y Gelde 1.99 Res,;Fislen 2 eiaiýve whieh shews 

effeet ef fliienee and eelplaeE eentent en ýippeL= shelf eneL=Eýy (USE) fer 

reaeteE vessel steels are shewn in F-j:gdi=e B 3ý4.4-1--.  

Gl,,:ýen the eeppei= and nlekel eeii#=eRts ef the mest lifft±tin& ater-I 

the iýaeiia4eien-InEiueed A 

a fidnet-ien ef eeppef and niekel. Fas:t fieýat-L-en f-1--u-enee (E; > 1 He-) 

a#= :týhe -1ý4 T (wall 4ý44elkfiess) a-nd 3/4 T (wall t=hiekness) -,.Fessel: 

leeatiefis ear, be --efefieicai-eEi as a f:anet-len ef full jaeweic seL-viee !if 

The elata fer- all et-her- fer-iýit-ie fRate34als In the iýeaet-eý eeelant

jaiýessiaiFe beiaiidai=y ai=e eýEaffid:neel te ±nsdr-e that- ne e:;Eýher- eefflpenenýý 

will be liffi!#Ang wit-h Lýeepeet= te PTw-D-ýf.

BEAVER VAT:ýEY uNiT i B 3,14 4 7-a 
(Proposed Wording)-

:Pffftendment Ne.
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3,/4.4. 9 TPRE;S;S zRE/ TEMPERATURE LIýMIETS (Continued 

The preirradiation frac-ýtre to"ughness properties of the Beaver 
Valley Unit 1 reactor vessel materials are p.esen.ted in Table 

3/4. _1. The fracture toughness pr.pe rties of the ferritie mateEral 

in the reactor coolant pressure boundary are determined in 

accordance with the NRC Reglatoer. y Stadard Review plan. [!] The 

postirradiation fracture t•ughness pro..pertijes of the reactor ...ese.l 

beltline m-ater ial, etermined in accerdance with 1996 Addenda to 

ASME Seetion X!, Appendix C and ASME Cede Case N 64G0, were obtainede 

diiaetly from the Beaver. Valley Unit 1 Vessel Mat-7erial Sur.veillan e.  
Program.  

Regu..lato-.ry 1.99, Revision 2, is used for the calculation of 

Adjusted, Re frne c •,, Tmperaturi.i.e (ART) values at the 1,14T and 3/IT 

locations, where T is the th-ckness of the vessel at the beltline 

reg ±n measured from the clad/base metal interface. Adjusted 

Referene Temerature (ART-) , defined as ART - initial R 2 I Mri 

for uncertainties i ART,- is used toe index" the material to t h e K 

curve and, in turn, to set operating limits for the nuclear power 

plant which take into account the effects of irradiation on the 

reactor vessel materials. The moot ..... limffing ART values are used in 

the generation of heatup and cooldown pressure-temperature limiL

curves for normal operaEton.  

The pressure-temperature limit curves contained in the PTLR, are 

developed using ASME Code Case N-640. One of the safety margins 

incorporated into the curves is the lower bound fracture toughness 

curve. The lower bound fracture toughness curves available in 

Appendix G to ASME Section XI use the reference stress intensity 

factor KIA. The pressure-temperature limit curves based on Code Case 

N-640 use the reference stress intensity factor Kxc. KIA is a 

fracture toughness curve which is a lower bound on all static, 

dynamic and arrest fracture toughness, and Kic is a fracture 

toughness curve which is a lower bound on static fracture toughness 

only. The only change that is made when generating the revised 

pressure-temperature limits curve with Kic is the lower bound 

fracture toughness curve selected. All other margins involved in 

the generation process remain unchanged. Since the heatup and 

cooldown process is a very slow one, with the fastest rate allowed 

being 100*F per hour, the rate of change of pressure and temperature 

is considered constant so that the stress is essentially constant.  

Both heatup and cooldown correspond to

"i. "Fracture Toughness Requirement: 
,TEB No. 5 2, Section 5.3.2 14 i 

7548037 1975.

"1 Branch Tee] 
n Standard Rev,4

hnical Posit•i•e 
cx ~ - ---~ X~

BEAVER VALLEY2ý UNTR~ I B 3/4 4 7b 
(Proposed Wording)

Amfendmaent No.

]-3
eW P,±an, r r•b
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3/4.41.9 PPFSSUPRE/TEMPERATURE LI1MITS (Contjinued)_ 

static loading, with regard to fracture toughness. The only time 
when dynamic loading can occur and where the dynamic/arrest 
toughness KIA should be used for the reactor pressure vessel is when 
a crack is running. This might happen during a pressurized thermal 
shock event, but not during heatup and cooldown. Therefore, the 

static toughness KIc lower bound toughness is used to generate the 

pressure-temperature limit curves contained in the PTLR.  

The AGME approach for calculating the allowable limit curves for 

various heatup and cooldown rates specifies that the total stress 

intensity factor, K:, for the co•mined thermal and pressure stresses 
at any time during heatup and cooldown cann•ot be g.eater than the 

r~eferono stress intensity facteor, K-, for the metal tef.p.ratue at 

that time. K- is obtaineod from the reference fracture toughness 
curve, defined in Appendix G (.od. Case N 69.) to the ASME Cde. [ 

The urve is given by the equation: 

KIC = 33.2 + 20.734 * e[002(TRTNDT] (d ) 

whe is the reference stress i t f rf 
the metal te•.m.er.atur.. T and thc metal roforenco nilduti--ity 
t eftp e, at' i3- .. . T. -t . T h S , t h e g o v c ni n e q ui~a tio,_ n f o ra t h e h e a t ... .  

cooldoewn analysis is fineel 4:n AppendIH. C (Code -asc N 640) to th.  

ASME CodeE1] as fo.llows: 

(4-2) 

2. ASME Boiler and Pressure Vessel Code, Section III, Division 1

Appen••iees, Rules for "onstrucLrror e ±7 tuel v-Mn= ý, 
o P. oteetin Apainst Noendutile Failure,

461-469, 19809 Eitie 
ineers, New York, 1980.

PP

if

n, American Society of Mechanical

BEAýVER VTLE:Y B 3/4 4 7c 
(Proposed Wording)
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RE;ý-ItGTGR GGGI:ý44T- SYSTEM

B. A In F3 G

(pEessaEe) s4ý:Eear&

ýft at= e I= 4: a--l-

0 4=ý - T -,- ý A ApP4 I.p;.ýp +.s seL-v-tee -,Fft -,

At any 3,- iffte diaring the heatep e r- eeeldewn tinans imep L, 

Eletei=iRineel by the metal teffiper-aiEar-e aý= the :tA:19 ef iElie pesl.ýI:at 

f-law a#= ý=he 1ý4T anel 3ý4T- leeat-iefi, the apf),repr-±ate 3ý,aliae 

and the Lcefer-enee fr-aet=,ar-e t-eiaghgess euiýýe. The theEfaal st=L=esses, 

L=esialt=ing frefR f=effýperat7iar-e gradd:enýýs t-7hreýigh t=l-,e vessel: wall: a,-e 

ealealated anel then the eeri=espene"n- thei=ffial stress intýensi6y 

faeters, eeffipmateel. Fr-effi eqdaL-i 

(4 2), the f)Eessýir--- s;E-L=ess inwee -er-s are ebtained aFd, fi-efft 

these, 4ýhe allewable jai=essýiiýes a-e ealeula4c-eel.  

Gee!EAewn 

F e L= :r,, h e ealeýilatien ef wt-he allewable FLcessidi=e ýýeEsias eeelzai 

t=efa:,eeL-at=i-ire eliarrd:nej eeelelewn, the Geele iýefeiýenee fInaw 4:e assidffieel 

eHd:st- a:tý 4ý:he Insiele ef the vessel: w--all. Dia:ed:nEj eeeldewn, 4ý1=& 

eentr-el1JREj leeatien ef the flaw is always at the inside ef the waq71

beeause the therffial ffr-adients pr-eeOdee tensile sti=esses at t7he 

insiele, whieh lneL=ease with ineiceasing eeeldewn L=at-es. Allewalelc

pý-essiaiFe m1cefiijaeratiai=e L=elat-ler-s ai=e geneiýa4ýed fer- beth 

4:4 nite eeelEiewn r- a t- e sitýiatiens. Frefft these r-elatiener 

eeffijsesit-e lAmit- eýii=ves aEe eensýýEaeýEeEi fei= eaeh eeeldewn Lýate 

lnteiFest-

The iase ef t=he eeffilaesite -eiirve in the eeeldewn analysis is neeessai=y 

beeadse eentr-el ef the eeeleiewn piceeeduiýe dus k3ased en fReasýii=effien4ý ef 

r-eaet-ehý eeelant - ý11-effijaeiFal--,ar-e, iýher-ea-, t-, h e I:Ammd:4ýdmng ja r- e s s 4-1 Lý e 

ae4ý,aetlly dependent en :ýýie ffiat-eicietm teffýpeiýa4ýýiiýe a4ý 1rhe tip ef t

assdffieel f law. ýche 1,14T vessel leeatlen is at a 

jher- t-e-ftpeicat -- -"-" the flidid adjeeen3c 4ýe the --ý:essel ýEP. T- h i--3.  

een6i:eien, ef ee:er-se, is net- :týrýie feiý tlie eteady state

B 3,14 4 & 
(Proposed Wordingl

G - 1.6--feLc hyelL=ee:ýýawltle and leak t-es4ý: eenEiitiens EiiiL-ing whieh 

the reaetýer eere is net erit-ieal I

wl:ýere;

gi=a6ien:týs
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3/4.4. 9 PRE SSURE ý TEMPFRATý4RE 1:4MIT"S (u-'entýii ý- ý 

it- fellews t=ha4ý, alýý any Ejlven r-eaetei= eeelant- :r=emf)ei=at:iai=e, the AT 

Eleveleped EPar-ing eeeldewn i=esultý.s ýmn a 1:iiEjhei= val, - at- the 
l,'4T- laeatiert f eiý f inj:te eeelEiewn Ea:iýes thian fer steady--.94ýa# 
eperatieFf. Fai=t=heiFffie--i=e, if eeRel4:t!8RS eMiSt sueh that 4ýhe ------in the ealealated allewable pEeSsldice EiUl=iRg eeelde 
will lae grea4Eer than the steaely-state 

The abe;ý:e IaL=eeeeler-es ai=e neeeled beeaese :!ýýheL=e is ne elii=eet eentr
en teffipeL=atui=e at the 1ý4T leeatien azid, tA:ýei=ef eL=e, allewable 

pi=esEi+iiýes r-Ray be vielmett-ed if 4ýhe rate ef eee3AFEJ i-& 
deeiýeaseel at= vai=ýeas imn:r=er-ýals al:einej a eee!Eiew;.i iFaffile. The ase ef
the eeýftjaeslte euaýve elifftinates this jaL-ebleFft anel ±',,rsýi3Fes eenseLýýraýAve 
ejae3ýa:rzien ef the sysmlý:effi fei= the entiice eeeldewi-, pei-ied.  

Three separate ealealatiene ai-e -ice(ýý-Jred te deLerfftifie 6he liffidm:tý 
e ii e s fer f inite heatdp 3ýail-es. As is Elene in the eeeldewn 
analysis, allewable pre 9 smýire -tefRjaeL=ati:ire relatlenships aiýe elevelelaed 
fer steady state eenElltiens as well as finite heatialp Eate eenelit-Jens 
assium.ntf the presenee ef a 1/4T Elefeet at the inside ef the ;ý:ess 
wal I . The therffial EjLcaEiients diarlng hea-Itup 1DEeePeee eefHf)ress±v& 

s:ý7Eesses at t-,he insiele ef the wall that- allevia-te the ýýensile 

str-eesee piýeelýieeel by in4ý:eiýnal picessidice. The -ftet-al teFaperat:eL=e at-
the eiý,aek t-ip lags the eeeletfit- teffýpe:Eati:iL=e,- ther-efeLae, the 
the 1/4T eicaek el:aiFliýtg heatiap is lewer- than the K... feE the 1ý4T er-,a 

ERii=A:ng EHEýeaely s4ýate eeneld:t=lens at- the saffte eeelai4t teffipei=,atýaL=e.  

E),aL=4:iig heatýip, espeeially aý- the end ef the 4ýiFafisient-, eeREid:t-d:eR-a 
ffiay em±st- sýieli tliat- the effee4a-s ef eefftpL=eesý:-.-e týheL=ffial stiýesses 
lewei= de net:: effse:ý- eaeh et=heL=, and the piýess;ar-e-t-efRpeLcatýiiýe 
e,-iL=ve based en steaely-state eenelitiens ne lengeE repEesents a lew 

leednel ef all: sifRilaiF eýd3ýýes fer- finite heat-tila whý--n t-he 4:,14-T

flaw is eensideiFed. Thei=efeL=e, beth eases have t-e be analyFed i-ft 

eiFeier- t=e ±nsýiL=e that ett any eeelant- tefRpeiýat-ýiL=e the leweL= -.-,alue ef 

the allewable piýessur-e ealeulated fe,- steaEiy-sta;!Eýe anel finite heat-ý 

iý,atee is ebtained-.

ýT;DTT:P:ý7 TINTq] 'I. B 3/ 4 4 8-a 
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3,/4 . 4 . 9 PR-E-';-gSUPEýT-ED4PFPATUPF3 1.1MITS (GentiniaeE0 

Thie seeend .- en ef the heat-ep ealealat-ien 

ef :Eefnj9ei=at:a3Fe 14!Fftd:t-at-j:ens feiF ý4ie ease i- a !,/4T

deep eia:ýsiele surfaee flaw Is assii.r-fteel. l4nlike t-lqe -,j-#-ea4ýien at the 

vessel ins ide si:i rf aee, the theEFaal gradients established at- the 

eutsiele sýiEfaee during heatala predmýiee stiýeeses whieh a:-ee mlensile i 

nal=ýire ai:id t-.hýis tenel te izeinfei=ee any pEess:ai=e stL=esees l9r-esent-r 

These 4ý.herRial smt-3ýesses are elepenelent en beth the rate ef heatula a 

the 4cd:ffte (eLc eeelant teffýpei=aiýýei=e) almen(ý the iýeatiap r-affila. Sýiiee 

theiýýal stresses at the ei:itside aiýe t-efisile an' 'neiýeaase wit-h 

±fieiFeas±ng eaeh heaiýiip rat-e faiast= lee analyEeel en an 

ifkdiV4Aid-! baSie .  

Felleý,.4fig '--hie ejeneL-atien ef pLcessuL=e teffijaeLýatiir-e eýiiýýes feL- beth t 

steaely s-ýate anel finite heatep i=ate sitiaatlens, the final llffiit 

eiiEves, ets elee:ef-,ýen4=eel In Re-,Fd:s4:efl 2, aice f3ýeeliieeEi a& 

f ellews; site euEve is eenstrýieted baseel en a jeeint-by-peint 

eempaL=isen ef the steady state anel finite heat:ap i=ate data. -At an y 

Ejim;,ren teffýper-atý,a3ce, :1ý:he allewable pL=essiire le taken te be the le --- r

ef the three val+ies taken frem ýahe eýar-,,Fes aneler eensleleEa:ý=ien. !The 

iase ef t=ke eei-apesite eiar-ve j:s qeeesEiai=y mtýe se4ý: eeiqser;ý:ative heatat), 

limitatlens beeaýise it is pess4:ble feýF eeneli4Aens te eýi4mst wher-e!F,,

ever- the eeurse ef the- hea±,up L=amp , the eent=iFelling eendit-ieft 

swýtehes -f,-efft the inside 4ýe ýýhe eatE;ide and the p,-essi:ir-e 14:fRit miasmý7 

at all times be baseel-en analysle ef 4E:he ffies4ý: ei=ltleal 

The aetýial shifýa if, 

jaei4edieally Eiýi n Eff ejaeLcatlen by L=effieving and 

aeeer-eianee with lG GFR Appendiiý H, r-eaeter- vesse4:,..-- fflater-lal

irL-adlat-ien sidi=ý,eillanee sleeeifftens installeEl nea3ý the insiele a 44 e f 

the reaeteiý ý,essel in the eeL-e ea. Sinee the ne:ati=en speetEa at-

t-lie f3aRiples and vessel: insiele raeliýis are esseii-.-Jally 

ielentA:eal, 4che -aeas,,iLced 4n:L-ansit4:en shift feiF a saffiPle ean be aPPIA-1 

with eenfidenee te the adjaeent seetien ef the 3ceaet-er -ý:essel.  

heatup aRd eeelelewn eýir-7:es ffiust be iceealealateEl when :,.he ART-,jj;

eleter-fflined faýem the sýaL=veillanee eapsule is different f e 

ealedlat-ed ApT-- si:ile r-adia4Aen 

Thie pEessure-4ýef:RpeiFat:are liHiit 1 d: n e s s h e,,.i n en Flejý-i e -3.4 2 feE 

Laeaet-eiý eLcd:tieald::!ýýy and fei= inse,-viee leak and hydr-est-a'--Je test-inEff 

ha;ýFe been 4AeEi te assiare eeft+plýanee with the Fainimýaffi 

-r-eeF+-i±reRýents ef Appeiid±5E G te 1@ GFR 90 fer L=eaeter er -1-Jea -- &IjEj 

feiý inseiýviee leak anel hyeiLaes4ý:atle :!ýestj p L= e 9 s ia E E---

teeffiper-atiiiýe 1=fFits lines- en FigidL-eq 3.4- 2 3.4 3 fei= be!4ýýp 

4ýefftperaat-ii:Ee are .-eý.-ided te enseEe eefft - iwtýh ýehe 

ý---effýfveL-at-iiEe r-eEfia-j-"en#-;...ef r't1apendlH G t-e zýSME -See44en X! -feL= ý,-esse-l 

eles:aiýe iiea4 flanEje beltýija. 1:t- ;--eeefafftenels whren --r-he flange anel 

aeljaeent= she!! r-eff±en aiýe stL=essed by t.lie Pýill int-eneieel belt pr-el 

the ffiinifftuza ffte4e-al :ýeffipeiýat-aiýe in the s-=iýesseel Eegier- is at least :r=he 

i a 1 eLcet--iiiýe fei= the Faa:týer-ial in the st-r-essed r-eizj±ei-s.  
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BASES 

3/4.4.9 PESR/EPPAUELMT Cniud 

The numaber of r~eactorE vessel irr~adiation su~rv;ýeillance sioec inaens and 
th1.'e frcgulteneies for r-emoiving and tootiýng these specfimens ari=e 

pro= ev ided E iniz UFSAR Table 4.5-3 t-o a s sur = eompill IJ:anere wi~th th= 
r~m~r~~nt2 o A.:eendd!x H to- 10 CER 50.

The limitations imposed on the pressurizer heatup and cooldown rates 
and spray water temperature differential are provided to assure that 
the pressurizer is operated within the design criteria assumed for 
the fatigue analysis performed in accordance with the ASME Code 
requirements.  

Prcessuirc ..... 4 e . . . . .. urve-s ....... .. .3i ... ..i ~ F 4. . . .....

devýelpedae for= the limiti4ýng ferrLitice stooel eomonnent ýwimthin o 
isolateed eaeo coolant lop Telmeeiting com.on.nt os the steam 
generator channel head to tubesheet.. region. This figure provides 
the ASHE III, Appendix C limiting curve ..which us ed to define 
operationea bounds, such-that when operating with an isolated loop 

the analyzed pr.essu.e- tem..perature .4ll4"s ar" e known. The .t.em.perature& 
r.ange provided bounds the ex.peted=- oper-a.týingj range for= a. Isolad 
loop and ASHE Code Case N 640.

OVERPRESSURE PROTECTION SYSTEMS
Moved to PTLR.

BACKGROUND 

The overpressure protection system (OPPS) controls RCS pressure at 
low temperatures so the integrity of the reactor coolant pressure 
boundary (RCPB) is not compromised by violating the pressure and 
temperature (P/T) limits of 10 CFR 50, Appendix G. The reactor 
vessel is the limiting RCPB component for demonstrating such 

protection. The maximum setpoint for the power operated relief 
valves (PORVs) and the maximum RCS pressure for the existing RCS 
cold leg temperature during cooldown, shutdown, and heatup meet the 
10 CFR 50, Appendix G (including ASME Code Case N-640) requirements 
during the OPPS MODES.

BEAVER VALLEY - UNIT 1 B 3/4 4-10 
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REACTOR COOLANT SYSTEM

BASES (Continued) 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

BACKGROUND (Continued) 

The reactor vessel material is less tough at low temperatures than at 
normal operating temperature. As the vessel neutron exposure 
accumulates, the material toughness decreases and becomes less 
resistant to pressure stress at low temperatures. RCS pressure, 
therefore, is maintained low at low temperatures and is increased 
only as temperature is increased.  

The potential for vessel overpressurization is most acute when the 
RCS is water solid, occurring only during shutdown; a pressure 
fluctuation can occur more quickly than an operator can react to 
relieve the condition. Exceeding the RCS P/T limits by a significant 
amount could cause brittle cracking of the reactor vessel.  
LCO 3.4.9.1, "Pressure/Temperature Limits," requires administrative 
control of RCS pressure and temperature during heatup and cooldown to 
prevent exceeding the PTLR limits.  

This LCO provides RCS overpressure protection by having a minimum 
coolant input capability and having adequate pressure relief 
capacity. Limiting coolant input capability requires deactivating 
all but one charging pump and isolating the accumulators. The 
pressure relief capacity requires either two redundant RCS relief 
valves or a depressurized RCS and an RCS vent of sufficient size.  
One RCS relief valve or the open RCS vent is the overpressure 
protection device that acts to terminate an increasing pressure 
event.  

With minimum coolant input capability, the ability to provide core 
coolant addition is restricted. The LCO does not require the makeup 
control system deactivated or the safety injection (SI) actuation 
circuits blocked. Due to the lower pressures in the OPPS MODES and 
the expected core decay heat levels, the makeup system can provide 
adequate flow via the makeup control valve and, if needed, until the 
charging pump is actuated by SI.  

The OPPS for pressure relief consists of two PORVs with reduced lift 
settings or a depressurized RCS and an RCS vent of sufficient size.  
Two RCS relief valves are required for redundancy. One RCS relief 
valve has adequate relieving capability to keep from 
overpressurization for the required coolant input capability.  

BEAVER VALLEY - UNIT 1 B 3/4 4-10b AmcnedmcntRevision 
(Proposed Wording) No. 1-8-7
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BASES (Continued) 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

PORV REQUIREMENTS 

As designed for the OPPS System, each PORV is signaled to open if 

the RCS pressure approaches a limit determined by the OPPS actuation 

circuit. The OPPS actuation circuit monitors RCS pressure and 

determines when a condition not acceptable with respect to the PTLR 

is approached. If the indicated pressure meets or exceeds the OPPS 

actuation setpoint, a PORV is signaled to open. Having the 

setpoints of both valves within the limits ensures that the Appendix 

G limits will not be exceeded in any analyzed event. When a PORV is 

opened in an increasing pressure transient, the release of coolant 

will cause the pressure increase to slow and reverse. As the PORV 

releases coolant, the RCS pressure decreases until a reset pressure 

is reached and the valve is signaled to close. The pressure 

continues to decrease below the reset pressure as the valve closes.  

The low limit on pressure during the transient is typically 

established based solely on an operational consideration for the 

Reactor Coolant Pump (RCP) No. 1 seal to maintain a nominal 

differential pressure across the seal faces for proper film-riding 

performance. The upper limit (based on the minimum of the steady

state 10 CFR 50 Appendix G requirement and the PORV piping 

limitations) and the RCP No. 1 seal performance criteria create a 

pressure range from which the setpoints for both PORVs are selected.  

When there is insufficient range between the upper and lower 

pressure limits to select the PORV setpoints to provide protection 

against violating both limits, setpoint selection to provide 

protection against the upper limit violation takes precedence.  

RCS VENT REQUIREMENTS 

Once the RCS is depressurized, a vent exposed to the pressurizer 

relief tank (PRT) or containment atmosphere will maintain the RCS 

pressure in an RCS overpressure transient, if the relieving 

requirements of the transient do not exceed the capabilities of the 

vent. Thus, the vent path must be capable of relieving the flow 

resulting from the limiting OPPS mass or heat input transient, and 

maintaining pressure below the P/T limits. The required vent 

capacity may be provided by one or more vent paths.  

For an RCS vent to meet the flow capacity requirement, it may be 

satisfied by removing a pressurizer safety valve or establishing an 

opening between the RCS and the PRT or containment atmosphere of the 

required size through any positive means available which cannot be 

inadvertently defeated. The vent must be above the level of reactor 

coolant, so as not to drain the RCS when open.  

BEAVER VALLEY - UNIT 1 B 3/4 4-10c AmcndmcntRevision No.  
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BASES (Continued) 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

APPLICABLE SAFETY ANALYSES 

Safety analyses demonstrate that the reactor vessel is adequately 
protected against exceeding the P/T limits when low RCS temperature 
conditions exist. At the enable temperature specified in the PTLR 
and below, overpressure prevention is provided by two OPERABLE RCS 
relief valves or a depressurized RCS and a sufficient sized RCS 
vent.  

The actual temperature at which the pressure in the PTLR P/T limit 
curve falls below the OPPS setpoint increases as the reactor vessel 
material toughness decreases due to neutron embrittlement. Each 
time the PTLR P/T limitheatup and cooldown curves are revised, the 

OPPS must be re-evaluated to ensure its functional requirements can 
still be met.  

The PTLR contains the acceptance limits that define the OPPS 
requirements.The hcatup and cooldown curves represent the Appendix C 
,inluadjin ASME Coda Case N60) lia4i:t that dfifie OPPS operation.  
Sct'plnt caul 4.lati.n .eeirlated to RCS temperaturce d41iP 

a...ptable OPPS sct~pintc for stoady-tato pr-es•u•- t....ratu.r.  

limits based on Rovaicon 2 oef RG- R...latey Cuido 1.99. Any change 
to the RCS that may affect OPPS operation must be evaluated against 
the analyses to determine the impact of the change on the OPPS 
acceptance limits.  

Transients that are capable of overpressurizing the RCS are 

categorized as either mass or heat input transients, examples of 
which follow: 

MASS INPUT TYPE TRANSIENTS 

a. Inadvertent safety injection; or 

b. Charging/letdown flow mismatch.  

HEAT INPUT TYPE TRANSIENTS 

a. Inadvertent actuation of pressurizer heaters; 

b. Loss of RHR cooling; or 

c. Reactor coolant pump (RCP) startup with temperature 
asymmetry within the RCS or between the RCS and steam 
generators.  

BEAVER VALLEY - UNIT 1 B 3/4 4-10d Amc..en.me*..Revis iOn 
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BASES (Continued) 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

HEAT INPUT TYPE TRANSIENTS (Continued) 

The following are required during the OPPS MODES to ensure that mass 
and heat input transients do not occur, which either of the OPPS 
overpressure protection means cannot handle: 

a. Deactivating all but one OPERABLE charging pump, except 
during pump swapping operations as addressed in the LCO; 

b. Deactivating the accumulator discharge isolation valves in 
their closed positions; and 

c. Meeting the secondary side water to RCS cold leg 
temperature difference requirement specified in LCO 
3.4.1.3, "Reactor Coolant System - Shutdown." 

The analyses demonstrate that either one RCS relief valve or the 
depressurized RCS and RCS vent can maintain the RCS pressure below 
the limits when only one charging pump is actuated by SI. Thus, the 
LCO allows only one charging pump OPERABLE during the OPPS MODES.  
Since neither one RCS relief valve nor the RCS vent can handle a 
full SI actuation, the LCO also requires the accumulators isolated.  

The isolated accumulators must have their discharge valves closed 
with power removed. Fracture mechanics analyses established the 
temperature of OPPS Applicability at the enable temperature 
specified in the PTLR.  

PORV PERFORMANCE 

The fracture mechanics analyses show that the vessel is protected 
when the PORVs are set to open at or below the limit specified in 
the PTLR. The setpoint is derived by analyses that model the 
performance of the OPPS assuming the limiting OPPS transient of SI 
actuation of one charging pump. These analyses consider pressure 
overshoot and undershoot beyond the PORV opening and closing, 
resulting from signal processing and valve stroke times. The PORV 
setpoints at or below the derived limit ensures the P/T limits will 
be met.  

The Maximum Allowable Nominal PORV Setpoint for the OPPS is derived 
by analysis which models the performance of the OPPS assuming 
various mass input and heat input transients. Operation with a PORV 
setpoint less than or equal to the maximum allowable nominal 
setpoint ensures that 10 CFR 50 Appendix G limits will not be 
violated with consideration for: (1) a maximum pressure overshoot 
beyond the PORV setpoint which can occur as a result of time delays 

BEAVER VALLEY - UNIT 1 B 3/4 4-10e AmcnxdmcntRevision 
(Proposed Wording) No.



REACTOR COOLANT SYSTEM This page contains changes 
proposed by LAR 292.  

BASES (Continued) 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

LCO (Continued) 

To limit the coolant input capability, the LCO requires that a 

maximum of one charging pump be capable of injecting into the RCS 

and all accumulator discharge isolation valves be closed and 

immobilized. The LCO is qualified by a note that permits two pumps 

capable of RCS injection for less than or equal to 1 hour to allow 
for pump swaps.  

The LCO is also qualified by a note stating that accumulator 
isolation with power removed from the discharge isolation valves is 

only required when the accumulator pressure is greater than or at 

the maximum RCS pressure for the existing temperature, as allowed by 

the PTLR P/T limit curves. This note permits the accumulator 

discharge isolation valve surveillance to be performed only under 

these pressure and temperature conditions.  

The elements of the LCO that provide low temperature overpressure 
mitigation through pressure relief are: 

a. Two OPERABLE PORVs; a PORV is OPERABLE for OPPS when its 
block valve is open, its lift setpoint is set to the limit 
and testing proves its ability to open at this setpoint, 
and motive power is available to the two valves and their 
control circuits; or 

b. A depressurized RCS and an RCS vent.  

An RCS vent is OPERABLE when open with an area of 2.07 square 
inches.  

Each of these methods of overpressure prevention is capable of 

mitigating the limiting OPPS transient.  

APPLICABILITY 

This LCO is applicable in MODE 4 when any RCS cold leg temperature 
is less than or equal to the enable temperature specified in the 

PTLR, in MODE 5, and in MODE 6 when the reactor vessel head is on.  

When the reactor vessel head is off, overpressurization cannot 
occur.  

Low temperature overpressure prevention is most critical during 

shutdown when the RCS is water solid, and a mass or heat input 

transient can cause a very rapid increase in RCS pressure when 

little or no time allows operator action to mitigate the event.  

BEAVER VALLEY - UNIT 1 B 3/4 4-10g Amen..m.nt.Revision 
(Proposed Wording) No.



This page contains changes 
REACTOR COOLANT SYSTEM proposed by LAR 292.  

BASES (Continued) 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

ACTION 

a. With two or more charging pumps capable of injecting into 
the RCS, RCS overpressurization is possible.  

To immediately initiate action to restore restricted 
coolant input capability to the RCS reflects the urgency 
of removing the RCS from this condition.  

b. An unisolated accumulator requires isolation within 
1 hour. This is only required when the accumulator 
pressure is at or more than the maximum RCS pressure for 

the existing temperature allowed by the PTLR P/T limit 
curves.  

If isolation is needed and cannot be accomplished in 

1 hour, the ACTION provides two options, either of which 

must be performed in the next 12 hours. By increasing the 

RCS temperature to more than the enable temperature 
specified in the PTLR, the accumulator pressure cannot 

exceed the OPPS limits if the accumulators are fully 
injected. Depressurizing the accumulators below the OPPS 
limit specified in the PTLR also gives this protection.  

The completion times are based on operating experience 

that these activities can be accomplished in these time 

periods indicating that an event requiring OPPS is not 

likely in the allowed times.  

c. In MODE 4 when any RCS cold leg temperature is less than 

or equal to the enable temperature specified in the PTLR, 
with one required RCS relief valve inoperable, the RCS 

relief valve must be restored to OPERABLE status within a 

completion time of 7 days. Two RCS relief valves are 

required to provide low temperature overpressure 

mitigation while withstanding a single failure of an 
active component.  

The completion time considers the facts that only one of 

the RCS relief valves is required to mitigate an 

overpressure transient and that the likelihood of an 

active failure of the remaining valve path during this 

time period is very low. If plant operation results in 

transitioning to MODE 5, the completion time to restore an 

inoperable PORV may not exceed 7 days as required by this 
ACTION.  

BEAVER VALLEY - UNIT 1 B 3/4 4-10h Afendment Revision 
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BASES (Continued) 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

SURVEILLANCE REQUIREMENTS (SR) (Continued) 

The frequency of 12 hours is sufficient, considering other 
indications and alarms available to the operator in the control 
room, to verify the required status of the equipment.  

SR 4.4.9.3.1.b allows opening the accumulator discharge isolation 
valves to perform accumulator discharge check valve testing.  

SR 4.4.9.3.2 

The PORV block valve must be verified open every 72 hours to provide 
the flow path for each required PORV to perform its function when 
actuated. The valve must be remotely verified open in the main 
control room. This surveillance is performed if the PORV satisfies 
the LCO.  

The block valve is a remotely controlled, motor operated valve. The 
power to the valve operator is not required removed, and the manual 
operator is not required locked in the inactive position. Thus, the 
block valve can be closed in the event the PORV develops excessive 
leakage or does not close (sticks open) after relieving an 
overpressure situation.  

The 72 hour frequency is considered adequate in view of other 
administrative controls available to the operator in the control 
room, such as valve position indication, that verify that the PORV 
block valve remains open.  

The SR is required to be performed prior to entering the condition 
for the OPPS to be OPERABLE. This assures low temperature 
overpressure protection is available when the RCS cold leg 
temperature is less than or equal to the enable temperature 
specified in the PTLR. Performing the surveillance every 31 days on 

each required PORV permits verification and adjustment, if 

necessary, of its lift setpoint, and considers instrumentation 
reliability which has been shown through operating experience to be 

acceptable. The CHANNEL FUNCTIONAL TEST will verify the setpoint is 

within the allowed maximum limits. PORV actuation could 
depressurize the RCS and is not required.  

Performance of a CHANNEL CALIBRATION on each required PORV actuation 
channel is required every 18 months to adjust the whole channel so 

that it responds and the valve opens within the required range and 
accuracy to known input.  

BEAVER VALLEY - UNIT 1 B 3/4 4-10j AecnimentRevision, 
(Proposed Wording) No.



This page contains changes 

REACTOR COOLANT SYSTEM proposed by LAR 292.  

BASES (Continued) 

3/4.4.11 RELIEF VALVES (Continued) 

APPLICABILITY 

In MODES 1, 2, and 3, the PORV and its block valve are required to be 
OPERABLE to limit the potential for a small break LOCA through the 
flow path. The most likely cause for a PORV small break LOCA is a 
result of a pressure increase transient that causes the PORV to open.  
Imbalances in the energy output of the core and heat removal by the 
secondary system can cause the RCS pressure to increase to the PORV 
opening setpoint. The most rapid increases will occur at the higher 
operating power and pressure conditions of MODES 1 and 2. The PORVs 
are also required to be OPERABLE in MODES 1, 2, and 3 to minimize 
challenges to the pressurizer safety valves.  

Pressure increases are less prominent in MODE 3 because the core 
input energy is reduced, but the RCS pressure is high. Therefore, 
the LCO is applicable in MODES 1, 2, and 3. The LCO is not 
applicable in MODE 4 when both pressure and core energy are decreased 
and the pressure surges become much less significant. The PORV 
setpoint is reduced for OPPS in MODES 4 (below the enable temperature 
specified in the PTLR), 5, and 6 with the reactor vessel head in 
place. LCO 3.4.9.3 addresses the PORV requirements in these MODES.  

ACTION 

A General Note provides clarification that all pressurizer PORVs and 
block valves are treated as separate entities, each with separate 
completion times (i.e., the completion time is on a component basis).  

a. With the PORVs inoperable and capable of being manually 
cycled, either the PORVs must be restored or the flow path 
isolated within 1 hour. The block valves should be closed 
but power must be maintained to the associated block 
valves, since removal of power would render the block valve 
inoperable. Although a PORV may be designated inoperable, 
it may be able to be manually opened and closed, and 
therefore, able to perform its function. PORV 
inoperability may be due to seat leakage, instrumentation 
problems related to PORV accident monitoring instruments 
identified in LCO 3.3.3.8, or other causes that do not 
prevent manual use and do not create a possibility for a 
small break LOCA. If the position indication is 
inoperable, then the PORVs are inoperable. For these 
reasons, the block valve shall be closed but the ACTION 
requires power be maintained to the valve. Automatic 
control problems and related instrumentation problems would 
not render the PORVs inoperable. Accident analyses assume 
manual operation of 

BEAVER VALLEY - UNIT 1 B 3/4 4-11b Amen nnt-Revision 
(Proposed Wordingl No. -1-7



EMERGENCY CORE COOLING SYSTEMS

This page contains changes 
proposed by LAR 292.

BASES

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS (Continued)

Periodic surveillance testing of ECCS pumps to detect gross 
degradation caused by impeller structural damage or other hydraulic 
component problems is required by Section XI of the ASME Code. This 
type of testing may be accomplished by measuring the pump developed 
head at only one point on the pump characteristic curve. This 
verifies both that the measured performance is within an acceptable 
tolerance of the original pump baseline performance and that the 
performance at the test flow is greater than or equal to the 
performance assumed in the ECCS Flow Analysis. The term "required 
developed head" refers to the pump performance at a given flow point 
that is assumed in the ECCS Flow Analysis. This is possible since 
the analysis assumes the pump delivers different flows at different 
times during accident mitigation. These multiple points are 
represented by a curve. The values at various flow points are 
defined by the Minimum Operating Point (MOP) curve in the Inservice 
Testing (IST) Program. The verification that the pump's developed 
head at the flow test point is greater than or equal to the required 
developed head is performed by using the MOP curve. Surveillance 
requirements are specified in the IST Program, which encompasses 
Section XI of the ASME Code. Section XI of the ASME Code provides 
the activities and frequencies necessary to satisfy the requirements.  

The limitation for a maximum of one charging pump to be OPERABLE and 
the Surveillance Requirement to verify all charging pumps except the 
required OPERABLE pump to be inoperable < the enable temperature 
specified in the PTLR sct forth in p ication 3.4.9.3 provides 

assurance that a mass addition pressure transient can be relieved by 

the operation of a single PORV.

BEAVER VALLEY - UNIT 1 B 3/4 5-1a 
(Proposed Wording)
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EMERGENCY CORE COOLING SYSTEMS

BASES 

3/4.5.4 BORON INJECTION SYSTEM 

The OPERABILITY of the boron injection system as part of the ECCS 
ensures that sufficient negative reactivity is injected into the core 
to limit any positive increase in reactivity caused by RCS system 
cooldown. RCS cooldown can be caused by inadvertent 
depressurization, a loss-of-coolant accident or a steam line rupture.  

The boron injection tank is required to be isolated when RCS 
temperature is • the enable temperature specified in the PTLR ee 

forth in Specificatien 3.4.9.3 to prevent a potential 
overpressurization due to an inadvertent safety injection signal.  

The analysis of a main steam pipe rupture is performed to demonstrate 
that the following criteria are satisfied: 

1. Assuming a stuck rod cluster control assembly, with or 
without offsite power, and assuming a single failure in the 
engineered safeguards, there is no consequential damage to 
the primary system and the core remains in place and 
intact.  

2. Energy release to containment from the worst steam pipe 
break does not cause failure of the containment structure.  

3. Radiation doses are not expected to exceed the guidelines 
of the 10 CFR 100.  

The limits on injection tank minimum volume and boron concentration 
ensure that the assumptions used in the steam line break analysis are 
met.  

BEAVER VALLEY - UNIT 1 B 3/4 5-2 Arncndmennt Revision 
(Proposed Wording) No.- -- 242
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REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.2 BORATION SYSTEMS (Continued) 

The OPERABILITY of the Refueling Water Storage Tank (RWST) as 
part of the ECCS ensures that a sufficient supply of borated water is 
available for injection by the ECCS in the event of either a LOCA or 
a steamline break. The limits on RWST minimum volume and boron 
concentration ensure that: 1) sufficient water is available within 
containment to permit recirculation cooling flow to the core, 2) the 
reactor will remain subcritical in the cold condition (68 to 212 
degrees-F) following a small break LOCA assuming complete mixing of 
the RWST, RCS and ECCS water volumes with all control rods inserted 
except the most reactive control rod assembly (ARI-l), 3) the reactor 
will remain subcritical in the cold condition following a large break 
LOCA (break flow area > 3.0 ft ) assuming complete mixing of the 
RWST, RCS, ECCS, chemical addition tank, containment spray system 
piping, and other water volumes that may eventually reside in the 
sump Post-LOCA with all control rods assumed to be out (ARO), 4) long 
term subcriticality following a steamline break assuming ARI-I and to 
preclude fuel failure.  

The maximum allowable value for the RWST boron concentration 
forms the basis for determining the time (post-LOCA) at which 
operator action is required to switch over the ECCS to hot leg 
recirculation in order to avoid precipitation of the soluble boron.  

The limitations- for a maximum of one centrifugal charging pump 
to be OPERABLE and the Surveillance Requirement to verify all 
charging pumps except the required OPERABLE pump to be inoperable 
below the enable temperature specified in the PTLR-3-5-G-ý provides 
assurance that a mass addition pressure transient can be relieved by 

the operation of a single PORV. Substituting a Low Head Safety 
Injection pump for a charging pump in MODES 5 and 6 will not increase 
the probability of an overpressure event since the shutoff head of 
the Low Head Safety Injection pumps is below the setpoint of the 
overpressure protection system.  

The boration capability of either system is sufficient to 
provide a SHUTDOWN MARGIN from all operating conditions of 1.77% 
Ak/k after xenon decay and cooldown to 200 0 F. The maximum boration 
capability requirements occur at BOL from full power peak xenon 
conditions and requires 13,390 gallons of 7000 ppm borated water from 
the boric acid storage tanks or 100,000 gallons of 2000 ppm borated 
water from the refueling water storage tank.  

With the RCS temperature below 350 0 F, one boron injection flow 
path is acceptable without single failure consideration on the basis 
of the stable reactivity condition of the reactor and the additional 
restrictions prohibiting CORE ALTERATIONS and positive reactivity 
change in the event the single injection system becomes inoperable.  

BEAVER VALLEY - UNIT 2 B 3/4 1-3 Revision No.Re.vised e 
(Proposed Wording) by NRC lItter 
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This page contains changes 
3/4.4 REACTOR COOLANT SYSTEM proposed by LAR 157.  

BASES 

3/4.4.1.1, 2, 3 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION 

The plant is designed to operate with all reactor coolant loops in 
operation and maintain DNBR above the design DNBR limit during all 
normal operations and anticipated transients. In MODES 1 and 2, with 
one reactor coolant loop not in operation, this specification 
requires that the plant be in at least HOT STANDBY within 6 hours.  

In MODE 3, a single reactor coolant loop provides sufficient heat 
removal capability for removing decay heat; however, due to the 
initial conditions assumed in the analysis for the control rod bank 
withdrawal from a subcritical condition, two operating coolant loops 
are required to meet the DNB design basis for this Condition II event 
when the rod control system is capable of control bank rod 
withdrawal.  

In MODES 4 and 5, a single reactor coolant loop or RHR subsystem 
provides sufficient heat removal capability for removing decay heat; 
but single failure considerations require that at least two loops be 
OPERABLE. Thus, if the reactor coolant loops are not OPERABLE, this 
specification requires two RHR loops to be OPERABLE.  

The operation of one Reactor Coolant Pump or one RHR pump provides 
adequate flow to ensure mixing, prevent stratification and produce 
gradual reactivity changes during boron concentration reductions in 
the Reactor Coolant System. The reactivity change rate associated 
with boron reduction will, therefore, be within the capability of 
operator recognition and control.  

The restrictions on starting a Reactor Coolant Pump with one or more 
non-isolated RCS cold legs less than or equal to the enable 
temperature specified in the PTLRset forth in Spccification 3.4.9.3 I 
are provided to prevent RCS pressure transients, caused by energy 
additions from the secondary system, which could exceed the limits of 
Appendix G to 10 CFR Part 50. The RCS will be protected against 
overpressure transients and will not exceed the limits of Appendix G 
by restricting starting of the RCPs to when the secondary side water 
temperature of each steam generator in a non-isolated loop is less 
than 50'F above each of the non-isolated RCS cold leg temperatures.  
The secondary side water temperature is to be verified by direct 
measurements of the fluid temperature, or contact temperature 
readings on the steam generator secondary, or blowdown piping after 
purging of stagnant water within the piping. This shall be 
determined within 10 minutes prior to starting a reactor coolant 
pump.  

BEAVER VALLEY - UNIT 2 B 3/4 4-1 Anendment-Revision 
(Proposed Wording) No.



REACTOR COOLANT SYSTEM

BASES 

3/4.4.8 SPECIFIC ACTIVITY (Continued) 

relief valves. This action also reduces the pressure differential 
across the steam generator tubes reducing the probability and 
magnitude of main steam line break accident induced primary-to
secondary leakage. The surveillance requirements provide adequate 
assurance that excessive specific activity levels in the primary 
coolant will be detected in sufficient time to take corrective 
action. Information obtained on iodine spiking will be used to 
assess the parameters associated with spiking phenomena. A reduction 
in frequency of isotopic analyses following power changes may be 
permissible if justified by the data obtained.  

3/4.4.9 PRESSURE/TEMPERATURE LIMITS 

All components in the Reactor Coolant System are designed to 
withstand the effects of cyclic loads due to system temperature and 
pressure changes. These cyclic loads are introduced by normal load 
transients, reactor trips, and startup and shutdown operations. The 

various categories of load cycles used for design purposes are 
provided in Section 3.9 of the FSAR. During startup and shutdown, 
the rates of temperature and pressure changes are limited so that the 
maximum specified heatup and cooldown rates are consistent with the 
design assumptions and satisfy the stress limits for cyclic 
operation.  

The PTLR contains P/T limit curves for heatup, cooldown, and 

inservice leak testing, and data for the maximum rate of change of 

reactor coolant temperature. The analytical methods used to 

determine the RCS P/T limits and the OPPS limits (PQRV pressure 

relief setpoint and OPPS enable temperature) were developed in 

accordance with WCAP-14040-NP-A, Rev. 2. "Methodoloav Used to Develop 
Cold Overpressure Mitigating System Setpoints and RCS Heatup and 
Cooldown Limit Curves." 

Each P/T 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 subiect to 
brittle failure, and the LCO limits aDDly mainly to the vessel. The 
limits do not apply to the pressurizer- which has different design 
characteristics and operating functions.  

10 CFR 50, Appendix G, reguires the establishment of P/T limits for 

specific material fracture toughness reguirements of the RCPB 
materials. It also requires an adequate margin to brittle failure 

during normal operation, anticipated operational occurrences, and



system hydrostatic tests. It mandates the use of the American 
Society of Mechanical Engineers (ASME) Code, Section XI, Appendix G.  

The neutron embrittlement effect on the material toughness is 

reflected by increasing the nil ductility reference temperature 
(R_•) as exposure to neutron fluence increases.  

The actual shift in the RT tir of the vessel material will be 
established periodically by removing and evaluating the irradiated 
reactor vessel material specimens, in accordance with ASTM E 185-82 
and Appendix H of 10 CFR 50. The operating PTLR P/T limit curves 

will be adjusted, as necessary, based on the evaluation findings and 

the recommendations of Regulatory Guide 1.99. Rev. 2.  

The PTLR P/T limit curves are composite curves established by 

superimposina limits derived from stress analyses of those portions 

of the reactor vessel and head that are the most restrictive. At any 

specific pressure, temperature, and temperature rate of change, one 

location within the reactor vessel will dictate the most restrictive 
limit. Across the span of the PTLR PiT limit curves,. different 

locations are more restrictive. and- thus, the curves are composites 
of the most restrictive regions.  

The PTLR heatup curve represents a different set of restrictions than 

the PTLR cooldown curve because the directions of the thermal 

aradients throuah the vessel wall are reversed. The thermal gradient 

reversal alters the location of the tensile stress between the outer 
and inner diameters of the wall.  

The criticality limit curve includes the i0 CFR 50,Appendix G 

requirement that it be Ž 40OF above the heatup curve and not less 

than the minimum permissible temperature for inservice hydrostatic 

testing. However, the PTLR criticality curve is not operationally 
limiting; a more restrictive limit exists in LCO 3.1.1.5, "RCS 

Minimum Temperature for Criticality." 

The consequence of violating the LCO limits is that the RCS has been 

operated under conditions that can result in brittle failure of the 

RCPB. possibly leading to a nonisolable leak or loss of coolant 

accident. In the event these limits are exceeded. an evaluation must 

be performed to determine the effect on the structural intearity of 

the RCPB components. The ASME Code, Section XI, Appendix E, provides 

a recommended methodology for evaluating an operating event that 

causes an excursion outside the limits.  

During heatup, the thermal gradiento in the reactor v..essel wall

produce therm.al stresses hiv-ih vary from .... mpressiv at the inner 

wall to tensile at the outer wall. Thesc thermal indu•..d compro••.e 

stresses tend to alleviate the tensile stresses induced by the 

internal pressure. Therefor-e, a pressure topratur.. curve based on 

steady state conditions (i.e., no thermal stresses) .. pr.sents a 

lower.. boun..d of all similar cu.r-výs for finite heatup rates when th 

inner wall of the vessel is treated as the governing location.  

The heatup analysis also covers the detrcm.inati. n of pressure 

tetp.raturo.. limitations for the ease in whi•h thc outer wall. the 

vessel becomes the eontrolling location. The thermal gr:adient 

established during heatup proeduce tensile stresses at the ouater wall



of thei vessel. These stneesses arc adlditive to the pressuro: indluco 
tensile stresses hivcih are airceady pr-eseint. The theormfal: indlueee 

stresses at the ouatcr wall of t-he vossol arce tensile andl are 

dependent en both the rate of heatuap and the tiffi along the heatuap 

r-amfp; ther-efore, a lewer boudne d- curv si .milar to that- deserimbed fr 

the hcatup of the I nncr -wall: cannot be defineed. Gtubscquoýntly, for-c 

the cases in which the outor wall of the vessel bccomces the otross 

controlling location, cach hoatup rate of interest mu~ist be analyzd 
on an individueal basis.

BEAVER VALLEY - UNIT 2 B 3/4 4-6 
(Pro-posed Wordinna)_ No. 4-1-I
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REACTGR COOLANT SYSTFM•

Civen the coppor and nick-l .. nt.nts of the most lii•ti4-ng materi. l 

the radiation- induced ART: conb predicted by tho ..uatio-: ART• 
K" Fast n.utr.. fu....... (E > 1 M-) at 1 /4 T 

(wall thickness) and 3,14 T (wall t .hiknes) essel loh ataion can be 

g.ener.ated. as a funct.ion of full power so rye fe. The data for all 

ot.hr .ferr.iti .. atri..ls in the r.ato.r coolant pressur .bo.nd.ary ar 

The prirr...adiati.n fra..ctur.e to.ghness properties ef the Beaver Valley 

Unit 2 reactor vessel materials arc presented in Table B 3/4•4-.  

The fracture tu.ghn.ss properti.. of the ferritic material in the 

rTeaftar coolant pressure boundary arc deteined in accordance wit 

the 1972 Su.mer Addenda to Sec!•-en !II of the ASHE Boiler and

The pressure-temperature limit curves contained in the PTLR, are 

developed using Code Case N-640. One of the safety margins 
incorporated into the curves is the lower bound fracture toughness 

curve. The lower bound fracture toughness curves available in 

Appendix G to Section XI use the reference stress intensity factor 

KIA. The pressure-temperature limit curves based on Code Case N-640 

use the reference stress intensity factor Kjc. KIA is a fracture 

toughness curve which is a lower bound on all static, dynamic and 

arrest fracture toughness, and Kjc is a fracture toughness curve which 

is a lower bound on static fracture toughness only. The only change 

that is made when generating the revised pressure-temperature limits 

curve with Kic is the lower bound fracture toughness curve selected.  

All other margins involved in the generation process remain 

unchanged. Since the heatup and cooldown process is a very slow one, 

with the fastest rate allowed being 100'F per hour, the rate of change 
of pressure and temperature is considered constant so that the stress 

is essentially constant. Both heatup and cooldown correspond to 

static loading, with regard to fracture toughness. The only time 

when dynamic loading can occur and where the dynamic/arrest toughness 

KIA should be used for the reactor pressure vessel is when a crack is 

running. This might happen during a pressurized thermal shock event, 

but not during heatup and cooldown. Therefore, the static toughness 

Kjc lower bound toughness is used to generate the pressure-temperature 
limit curves contained in the PTLR.

The A..SME ap.proaeh for calculating the allowable limit curves for 

arieous tu and eeoldwn ira--tcs specifics that the total stress 

int.ensit.y factor, Y- , for the comf'bined-I therm.. al and prressue t 

at any time duAng heatup and cool.d.wn cannot be greater than the 

reference stress intensity factor, Ke , for the metal temperature at

"BEAVER VALL•7 - T UNIT 2 B 3/44 4 11 
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3/14.4.9 PESRITPRAR LIMITS (CeQontnued) 

that time. Ko is obtained from the reference fracture toughness 

curve, defined by Cede Case N-640. The K curve is given by the 
equat ion 

4 - 33.2 I- 20.7311 , Q[0 2(4-4+_9

where-Y-4 is the reference stress intensity factor as a function o

the metal temperature T and the metal reference nil ductility te.peature ... T•_. Thus, the governing egute. frtehau ý ý- ýeu~ation fer the he.......  

old.wanyiis is defined by Code Case N 640 as follows: 

e~heee 

K is the stress intensity factor caused by membr..ne 

(pressure) stress 
Sis the stress intensity factor caused by the thermal 

gradients 
{6• is a function of t•emeatue relative to the RT•-ofthe 

material 
C- 2.0 for level A and level B se-rvve limits 

C - 1.5 for hydrostatic and leak test conditions during which 

the reactor core is not critical 

At any time during the heatup or eooldown transin, K• is detemie 

by the metal temperature at the tip of the poestlated flaw at the 1/4 

T and 3,/4 T location, the appropriate value for RT:, and 

reference fracture toughness curve. The thermal stresses result•in 

from temperature gradients through th vessel wall arc calculated and 

then the corresponding thermal stress intensity f r , for the 
reference flaw are computed. From ewuation 4-2, the pressure stre 

intensity fa•ctrs are obtained and, from these, the allowal 

pressures are calculated.  

Cooldewn 

For the calculation of the allowable pressure-versus cooelanst 

temperature during o .... the Code reference flaw is assumed to 

exist at the iqnsid of the vessel wall. During ...ldown, the 

controlling location of the flaw isaw at the inside of the wall 

bec.ause the thermal gradients produce tensile stresses at the inside.  

which increases with increasing eooldown rates. Allowable pressure 

temperature relations are generated for b•ot steady state and finite 

eo-do•wn rate situatiens. From these relations, comp osite l 

curves are constrEuted for each eooldown rate o in•teest.

B 3/14 VIVa 
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3/1.4.9 PYRES SURE,' TEHPERATU4RE LIMHITS (o~ud 

k-essel elocuro~ head flangoe boltuap. it Eefifoommnds thatý when the 

flange and adja..nt. s.hell: ro.i.n arc .tr..szod ley h full intondo 

b-ltc pLrol.a t.. minimum rnotal top- iitu.. t in e swtroso .... r-eio c 
at least tho initial RT~ tompr... ... t..ur... f oc the matoria! in thc , 

stressod rogions.  

The number of reaclor vssel: irradiation survoillanec ... .... no . n.  
the froguonoics for r.....vig a•n. testing 6ho spoiamo ar. . pir... i. d 

in UFSAR Table 5.3 6 to asouro compliance with th rý.....iroon... ef

ApUp.nd..i .H to 19 C oR Part. 59.  

The limitations imposed on the pressurizer heatup and cooldown rates 

and auxiliary spray water temperature differential are provided to 

assure that the pressurizer is operated within the design criteria 

assumed for the fatigue analysis performed in accordance with the 

ASME Code reauirements.

Prozosuro temperature lim~it ouirves shewn in Figure B 3/4 4 2 were 

dovl.oped for the liiting feoreitie •t•tl copoenent within an isolated 

roaetor= coolant loop. The limfiting oom~penent is the stoomf goneirat 
ohannel heod to tubohoeotr-eogin. This figuo. pr.vide. the AME; !I!, 

Appendix C limtiting cur..v. which is osed to definoe o.=rational bo.nds., 

ou ..h that when op.rating with an ioolated loop the aalyzed pr .... r.  

to..p..ratur.. lifmits are kneown. The temporaturo rango providod beunda 

the eieted oporating range for an isolated loop and Cod Coo s N 60

OVERPRESSURE PROTECTION SYSTEMS

BACKGROUND
"Moved to PTLR.

The overpressure protection system (OPPS) controls RCS pressure at 
low temperatures so the integrity of the reactor coolant pressure 
boundary (RCPB) is not compromised by violating the pressure and 
temperature (P/T) limits of 10 CFR 50, Appendix G. The reactor 
vessel is the limiting RCPB component for demonstrating such 

protection. The maximum setpoint for the power operated relief 

valves (PORVs) and the maximum RCS pressure for the existing RCS cold 

leg temperature during cooldown, shutdown, and heatup meet the 10 CFR 
50, Appendix G requirements during the OPPS MODES.  

The reactor vessel material is less tough at low temperatures than at 

normal operating temperature. As the vessel neutron exposure 
accumulates, the material toughness decreases and becomes less 

resistant to pressure stress at low temperatures. RCS pressure, 
therefore, is maintained low at low temperatures and is increased 
only as temperature is increased.

BEAVER VALLEY - UNIT 2 B 3/4 4-14 
(Proposed Wordinq)

Af...nd.....nt.Revision 
No.



IMoved to PTLR.

FICURE B 3/4 4-2

MSOLATED LOOP PRIESSURE TEMPERtATURE~ LIMI1T UV

B 3/4 4 1-4a 
(Proposed Wording)
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

BACKGROUND (Continued) 

The potential for vessel overpressurization is most acute when the RCS 

is water solid, occurring only during shutdown; a pressure fluctuation 

can occur more quickly than an operator can react to relieve the 

condition. Exceeding the RCS P/T limits specified in the PTLR by a 

significant amount could cause brittle cracking of the reactor vessel.  

LCO 3.4.9.3, "Overpressure Protection Systems," provides RCS 

overpressure protection by having a minimum coolant input capability 

and having adequate pressure relief capacity. Limiting coolant input 

capability requires deactivating all but one charging pump and 

isolating the accumulators. The pressure relief capacity requires 

either two redundant RCS relief valves or a depressurized RCS and an 

RCS vent of sufficient size. One RCS relief valve or the open RCS 

vent is the overpressure protection device that acts to terminate an 

increasing pressure event.  

With minimum coolant input capability, the ability to provide core 

coolant addition is restricted. The LCO does not require the makeup 

control system deactivated or the safety injection (SI) actuation 

circuits blocked. Due to the lower pressures in the OPPS MODES and 

the expected core decay heat levels, the makeup system can provide 

adequate flow via the makeup control valve and, if needed, until the 

charging pump is actuated by SI.  

The OPPS for pressure relief consists of two PORVs with reduced lift 

settings or a depressurized RCS and an RCS vent of sufficient size.  

Two RCS relief valves are required for redundancy. One RCS relief 

valve has adequate relieving capability to keep from 

overpressurization for the required coolant input capability.  

PORV REQUIREMENTS 

As designed for the OPPS System, each PORV is signaled to open if the 

RCS pressure approaches a limit determined by the OPPS actuation 

logic. The OPPS actuation logic monitors both RCS temperature and RCS 

pressure and determines when a condition not acceptable. with respect 

to the PTLR in the limits is approached. The wide range RCS 

temperature indications are auctioneered to select the lowest 

temperature signal. The lowest temperature signal is processed 

through a function generator that calculates a pressure limit for that 

temperature. The calculated pressure limit is then compared with the 

indicated RCS pressure from a wide range pressure channel. If the 

indicated pressure meets or exceeds the calculated value, a PORV is 

signaled to open. Having the setpoints of both valves within the 

limits ensures that the Appendix G limits will not be exceeded in any 

analyzed event. When a 
BEAVER VALLEY - UNIT 2 B 3/4 4-15 Ame..f....-..Reviison 
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

PORV REQUIREMENTS (Continued) 

PORV is opened in an increasing pressure transient, the release of 
coolant will cause the pressure increase to slow and reverse. As the 
PORV releases coolant, the RCS pressure decreases until a reset 
pressure is reached and the valve is signaled to close. The pressure 
continues to decrease below the reset pressure as the valve closes.  

The low limit on pressure during the transient is typically 
established based solely on an operational consideration for the 
Reactor Coolant Pump (RCP) No. 1 seal to maintain a nominal 
differential pressure across the seal faces for proper film-riding 
performance. The upper limit (based on the minimum of the steady
state 10 CFR 50 Appendix G requirement and the PORV piping 
limitations) and the RCP No. 1 seal performance criteria create a 
pressure range from which the setpoints for both PORVs are selected.  
When there is insufficient range between the upper and lower pressure 
limits to select the PORV setpoints to provide protection against 
violating both limits, setpoint selection to provide protection 
against the upper limit violation takes precedence.  

RCS VENT REQUIREMENTS 

Once the RCS is depressurized, a vent exposed to the containment 
atmosphere will maintain the RCS at containment ambient pressure in 

an RCS overpressure transient, if the relieving requirements of the 

transient do not exceed the capabilities of the vent. Thus, the vent 

path must be capable of relieving the flow resulting from the 

limiting OPPS mass or heat input transient, and maintaining pressure 

below the P/T limits. The required vent capacity may be provided by 

one or more vent paths.  

For an RCS vent to meet the flow capacity requirement, it may be 

satisfied by removing a pressurizer safety valve or establishing an 

opening between the RCS and the containment atmosphere of the 

required size through any positive means available which cannot be 

inadvertently defeated. The vent path(s) must be above the level of 

reactor coolant, so as not to drain the RCS when open.  

APPLICABLE SAFETY ANALYSES 

Safety analyses demonstrate that the reactor vessel is adequately 
protected against exceeding the P/T limits when low RCS temperature 

conditions exist. At the enable temperature specified in the PTLR 

and below, overpressure prevention is provided by two OPERABLE RCS 

relief valves or a depressurized RCS and a sufficient sized RCS vent.  

BEAVER VALLEY - UNIT 2 B 3/4 4-15a Amen dmcntRevision 
(Proposed Wordinq) No.



This page contains changes 
proposed by LAR 157.  

REACTOR COOLANT SYSTEM 

BASES (Continued) 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 
APPLICABLE SAFETY ANALYSES (Continued) 
The actual temperature at which the pressure in the PTLR P/T limit 

curve falls below the OPPS setpoint, as specified in the PTLR, 
increases as the reactor vessel material toughness decreases due to 

neutron embrittlement. Each time the PTLR P/T limit curves are 

revised, the OPPS must be re-evaluated to ensure its functional 

requirements can still be met.  

The PTLR contains the acceptance limits that define the OPPS 

reauirements.The hoatu and p-rese ...... ... r.. nt the Appendix CG 

limits that definc OPPS p.atin..-- Any change to the RCS that may 

affect OPPS operation must be evaluated against the analyses to 

determine the impact of the change on the OPPS acceptance limits.  

Transients that are capable of overpressurizing the RCS are 

categorized as either mass or heat input transients, examples of which 

follow: 

MASS INPUT TYPE TRANSIENTS 

a. Inadvertent safety injection; or 

b. Charging/letdown flow mismatch.  

HEAT INPUT TYPE TRANSIENTS 

a. Inadvertent actuation of pressurizer heaters; 

b. Loss of RHR cooling; or 

c. Reactor coolant pump (RCP) startup with temperature 
asymmetry within the RCS or between the RCS and steam 
generators.  

The following are required during the OPPS MODES to ensure that mass 

and heat input transients do not occur, which either of the OPPS 

overpressure protection means cannot handle: 

a. Deactivating all but one charging pump OPERABLE; 

b. Deactivating the accumulator discharge isolation valves in 

their closed positions; and 

c. Disallowing start of an RCP if the secondary side water 

temperature of each steam generator in a non-isolated loop 

is greater than or equal to 50°F above the non-isolated RCS 

cold leg temperature in any non-isolated loop. LCO 3.4.1.2, 

"Reactor Coolant System - Hot Standby," and LCO 3.4.1.3, 

"Reactor Coolant System - Shutdown," provide this 

protection.  

BEAVER VALLEY - UNIT 2 B 3/4 4-15b Amendment-Remislm 
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

HEAT INPUT TYPE TRANSIENTS (Continued) 

The analyses demonstrate that either one RCS relief valve or the 

depressurized RCS and RCS vent can maintain the RCS pressure below the 

limits when only one charging pump is actuated by SI. Thus, the LCO 

allows only one charging pump OPERABLE during the OPPS MODES. Since 

neither one RCS relief valve nor the RCS vent can handle a full SI 

actuation, the LCO also requires the accumulators isolated.  

The isolated accumulators must have their discharge valves closed with 

power removed. Fracture mechanics analyses established the 

temperature of OPPS Applicability at the enable temperature specified 
in the PTLR.  

PORV PERFORMANCE 

The fracture mechanics analyses show that the vessel is protected when 

the PORVs are set to open at or below the limit specified in the PTLR.  

The setpoint is derived by analyses that model the performance of the 

OPPS assuming the limiting transient of SI actuation of one charging 

pump. These analyses consider pressure overshoot and undershoot 
beyond the PORV opening and closing, resulting from signal processing 

and valve stroke times. The PORV setpoints at or below the derived 
limit ensure the P/T limits will be met.  

The Maximum Allowed Nominal PORV Setpoint for the OPPS, specified in 

the PTLR, is derived by analysis which models the performance of the 

OPPS assuming various mass input and heat input transients. Operation 

with a PORV setpoint less than or equal to the maximum allowable 

nominal setpoint ensures that Appendix G limits will not be violated 

with consideration for: (1) a maximum pressure overshoot beyond the 

PORV setpoint which can occur as a result of time delays in signal 

processing and valve opening; (2) a 50°F heat transport effect made 

possible by the geometrical relationship of the reactor vessel and the 

RCS wide range temperature indicator used for OPPS; (3) instrument 

uncertainties; (4) single failure; and (5) the pressure difference 
between the wide range pressure transmitter and the reactor vessel 
limiting beltline region.  

The PTLR PORV setpoint will be updated when the revised PTLR P/T 

limits conflict with the OPPS analysis limits. The P/T limits are 

periodically modified as the reactor vessel material toughness 

decreases due to neutron embrittlement caused by neutron irradiation.  

Revised limits are determined using neutron fluence projections and 

the results of examinations of the reactor vessel material irradiation 

surveillance specimens. The Bases for LCO 3.4.9.1, 
"Pressure/Temperature Limits," discuss these examinations.  

BEAVER VALLEY - UNIT 2 B 3/4 4-15c Amendm-nt-Revision 
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

PORV PERFORMANCE (Continued) 

The PORVs are considered active components. Thus, the failure of one 

PORV is assumed to represent the worst case, single active failure.  

RCS VENT PERFORMANCE 

With the RCS depressurized, analyses show that a PORV or equivalent 

opening with a vent size of 3.14 square inches is capable of 

mitigating the allowed OPPS overpressure transient. The capacity of a 

vent this size is greater than the flow of the limiting transient for 

the OPPS configuration, SI actuation with one charging pump OPERABLE, 

maintaining RCS pressure less than the maximum pressure on the P/T 
limit curve.  

The RCS vent size is based on the PORV size, therefore, the vent is 

bounded by the PORV analyses.  

The RCS vent is passive and is not subject to active failure.  

LCO 

This LCO requires that the OPPS is OPERABLE. The OPPS is OPERABLE 

when the minimum coolant input and pressure relief capabilities are 

OPERABLE. Violation of this LCO could lead to the loss of low 

temperature overpressure mitigation and violation of the limits as a 
result of an operational transient.  

The Maximum Allowable Nominal Setpoint Curve of the PTLR defines the I 
maximum nominal setpoint at which the PORVs can be set which will 

ensure that Appendix G limits are not exceeded. To maximize operating 

margin, the setpoint for the higher PORV is set at the Maximum 

Allowable Nominal Operating Curve within the respective 

instrumentation loop calibration tolerance band. The PORV setpoint 

uncertainty is calculated with reference to the methodology in ISA 

67.04-1994 for performing instrumentation uncertainty calculations.  

The instrumentation calibration tolerances are provided in plant 

procedures. The overall setpoint calculation accounts for the 

instrumentation calibration tolerances in the uncertainty calculation.  

Since actuation of both PORVs can result in excessive undershoot below 

the PORV setpoint, the lower PORV setpoints are staggered by an amount 

greater than or equal to the limiting overshoot (from either the mass 

injection or heat addition events). The staggered setpoints are 

provided in plant procedures.  

BEAVER VALLEY - UNIT 2 B 3/4 4-15d Amendmfentevision 
(Proposed Wordina) No. 114



REACTOR COOLANT SYSTEM 
BASES 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 
LCO (Continued) 

To limit the coolant input capability, the LCO requires one charging 
pump capable of injecting into the RCS and all accumulator discharge 

isolation valves closed and immobilized. The LCO is qualified by a 

note that permits two pumps capable of RCS injection for less than or 

equal to 15 minutes to allow for pump swaps. This note also allows 

all charging pumps capable of injecting into the RCS during a change 

from MODE 3 to MODE 4 to be OPERABLE for a limited period of time.  

The LCO is also qualified by a note stating that accumulator isolation 
with power removed from the discharge isolation valves is only 

required when the accumulator pressure is greater than or at the 

maximum RCS pressure for the existing temperature, as allowed by the 

PTLR P/T limit curves. This note permits the accumulator discharge I 
isolation valve surveillance to be performed only under these pressure 
and temperature conditions.  

Operation above the enable temperature specified in the PTLR,3-53-O but 

less than the enable temperature specified in the PTLR plus 250F375-
with only one centrifugal charging pump OPERABLE is allowed for up to 

4 hours. As shown by analysis, LOCAs occurring at low temperature, 
low pressure conditions can be successfully mitigated by the operation 

of a single centrifugal charging pump and a single LHSI pump with no 

credit for accumulator injection. Given the short time duration that 

the condition of having only one centrifugal charging pump OPERABLE is 

allowed and the probability of a LOCA occurring during this time, the 

failure of the single centrifugal charging pump is not assumed.  

Operation below the enable temperature specified in the PTLR,3-4D-G-E- but 

greater than the enable temperature specified in the PTLR minus 
25 0F3--50F with all centrifugal charging pumps OPERABLE is allowed for 

up to 4 hours immediately following a change from MODE 3 to MODE 4.  

This provides a reasonable period of time for the operators to secure 

an OPERABLE pump following entry into MODE 4. Since the charging pump 

is required to be OPERABLE in MODE 3, but is not required in MODE 4 

due to OPPS limitations, some time constraints for making the 

transition must be identified. During low pressure, low temperature 

operation, all automatic Safety Injection actuation signals are 

blocked. In normal conditions, a single failure of the ESF actuation 

circuitry will result in the starting of at most one train of Safety 

Injection (one centrifugal charging pump, and one LHSI pump). For 

temperatures above the enable temperature specified in the PTLR minus 

25°F3-2--5-o-E, an overpressure event occurring as a result of starting 

these two pumps can be successfully mitigated by operation of both 

PORVs without exceeding Appendix G limits. Given the short time 

duration that this condition is allowed and the low probability of a 

single failure causing an overpressure event during this time, the 

single failure of a PORV is not assumed. Initiation of both trains 
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

LCO (Continued) 

of Safety Injection during this 4-hour time frame due to operator 

error or a single failure occurring during testing of a redundant 

channel are not considered to be credible accidents.  

The elements of the LCO that provide low temperature overpressure 

mitigation through pressure relief are: 

a. Two OPERABLE PORVS; a PORV is OPERABLE for OPPS when its 

block valve is open, its lift setpoint is set to the limit 

and testing proves its ability to open at this setpoint, and 

motive power is available to the two valves and their 
control circuits; or 

b. A depressurized RCS and an RCS vent.  

An RCS vent is OPERABLE when open with an area of 3.14 square inches.  

Each of these methods of overpressure prevention is capable of 

mitigating the limiting OPPS transient.  

APPLICABILITY 

This LCO is applicable in MODE 4 when any RCS cold leg temperature is 

less than or equal to the enable temperature specified in the PTLR, in 

MODE 5, and in MODE 6 when the reactor vessel head is on. When the 

reactor vessel head is off, overpressurization cannot occur.  

Low temperature overpressure prevention is most critical during 

shutdown when the RCS is water solid, and a mass or heat input 

transient can cause a very rapid increase in RCS pressure when little 

or no time allows operator action to mitigate the event.  

ACTION 

a. With two or more charging pumps capable of injecting into 

the RCS, RCS overpressurization is possible.  

To immediately initiate action to restore restricted coolant 

input capability to the RCS reflects the urgency of removing 
the RCS from this condition.  

b. An unisolated accumulator requires isolation within 1 hour.  

This is only required when the accumulator pressure is at or 

more than the maximum RCS pressure for the existing 

temperature allowed by the PTLR P/T limit curves.  
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

ACTION (Continued) 

If isolation is needed and cannot be accomplished in 1 hour, 

the ACTION provides two options, either of which must be 

performed in the next 12 hours. By increasing the RCS 

temperature to more than the enable temperature specified in 
the PTLR, the accumulator pressure cannot exceed the OPPS 
limits if the accumulators are fully injected.  
Depressurizing the accumulators below the OPPS limit 
specified in the PTLR also gives this protection.  

The completion times are based on operating experience that 

these activities can be accomplished in these time periods 
indicating that an event requiring OPPS is not likely in the 

allowed times.  

c. In MODE 4 when any RCS cold leg temperature is less than or 

equal to the enable temperature specified in the PTLR, with 

one required RCS relief valve inoperable, the RCS relief 
valve must be restored to OPERABLE status within a 

completion time of 7 days. Two RCS relief valves are 

required to provide low temperature overpressure mitigation 
while withstanding a single failure of an active component.  
The exception to Specification 3.0.4 will permit plant 

heatup with one inoperable PORV. Continued operation is 
permitted with one PORV inoperable.  

The completion time considers the facts that only one of the 

RCS relief valves is required to mitigate an overpressure 
transient and that the likelihood of an active failure of 
the remaining valve path during this time period is very 

low. If plant operation results in transitioning to MODE 5, 

the completion time to restore an inoperable PORV may not 

exceed 7 days as required by this ACTION.  

d. The consequences of operational events that will 

overpressurize the RCS are more severe at lower temperature.  
Thus, with one of the two RCS relief valves inoperable in 

MODE 5 or in MODE 6 with the head on, the completion time to 

restore two valves to OPERABLE status is 24 hours.  
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

SURVEILLANCE REQUIREMENTS (SR) (Continued) 

SR 4.4.9.3.2 

The PORV block valve must be verified open every 72 hours to provide 

the flow path for each required PORV to perform its function when 

actuated. The valve must be remotely verified open in the main 

control room. This surveillance is performed if the PORV satisfies 
the LCO.  

The block valve is a remotely controlled, motor operated valve. The 

power to the valve operator is not required removed, and the manual 

operator is not required locked in the inactive position. Thus, the 

block valve can be closed in the event the PORV develops excessive 

leakage or does not close (sticks open) after relieving an 

overpressure situation.  

The 72 hour frequency is considered adequate in view of other 

administrative controls available to the operator in the control room, 

such as valve position indication, that verify that the PORV block 

valve remains open.  

The SR is required to be performed prior to entering the condition for 

the OPPS to be OPERABLE. This assures low temperature overpressure 

protection is available when the RCS cold leg temperature is less than 

or equal to the enable temperature specified in the PTLR. Performing 

the surveillance every 31 days on each required PORV permits 

verification and adjustment, if necessary, of its lift setpoint, and 

considers instrumentation reliability which has been shown through 

operating experience to be acceptable. The CHANNEL FUNCTIONAL TEST 

will verify the setpoint is within the allowed maximum limits. PORV 

actuation could depressurize the RCS and is not required.  

Performance of a CHANNEL CALIBRATION on each required PORV actuation 

channel is required every 18 months to adjust the whole channel so 

that it responds and the valve opens within the required range and 

accuracy to known input.  
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REACTOR COOLANT SYSTEM

BASES (Continued) 

3/4.4.11 REACTOR COOLANT SYSTEM RELIEF VALVES (Continued) 

APPLICABILITY (Continued) 

PORV opening setpoint. The most rapid increases will occur at the 

higher operating power and pressure conditions of MODES 1 and 2. The 

PORVs are also required to be OPERABLE in MODES 1, 2, and 3 to 

minimize challenges to the pressurizer safety valves.  

Pressure increases are less prominent in MODE 3 because the core 

input energy is reduced, but the RCS pressure is high. Therefore, the 

LCO is applicable in MODES 1, 2, and 3. The LCO is not applicable in 

MODE 4 when both pressure and core energy are decreased and the 

pressure surges become much less significant. The PORV setpoint is 

reduced for OPPS in MODES 4 (below the enable temperature specified in 

the PTLR), 5, and 6 with the reactor vessel head in place. LCO 

3.4.9.3 addresses the PORV requirements in these MODES.  

ACTION 

A General Note provides clarification that all pressurizer PORVs 

and block valves are treated as separate entities, each with 

separate completion times (i.e., the completion time is on a 

component basis).  

a. With the PORVs inoperable and capable of being manually 

cycled, either the PORVs must be restored or the flow path 

isolated within 1 hour. The block valves should be closed 

but power must be maintained to the associated block valves, 

since removal of power would render the block valve 

inoperable. Although a PORV may be designated inoperable, 

the associated vent path may be manually opened and closed, 

and the PORV therefore, able to perform its function. PORV 

inoperability may be due to seat leakage, instrumentation 

problems related to PORV accident monitoring instruments 

identified in LCO 3.3.3.8, or other causes that do not 

prevent manual use and do not create a possibility for a 

small break LOCA. If the position indication is inoperable, 

then the PORVs are inoperable. For these reasons, the block 

valve shall be closed but the ACTION requires power be 

maintained to the valve. Automatic control problems and 

related instrumentation problems would not render the PORVs 

inoperable. Accident analyses assume manual operation of 

the PORVs and do not take credit for automatic actuation.  

This condition is only intended to 
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EMERGENCY CORE COOLING SYSTEMS

BASES 

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS (Continued) 

Periodic surveillance testing of ECCS pumps to detect gross 

degradation caused by impeller structural damage or other hydraulic 

component problems is required by Section XI of the ASME Code. This 

type of testing may be accomplished by measuring the pump developed 

head at only one point on the pump characteristic curve. This 

verifies both that the measured performance is within an acceptable 

tolerance of the original pump baseline performance and that the 

performance at the test flow is greater than or equal to the 

performance assumed in the ECCS Flow Analysis. The term "required 

developed head" refers to the pump performance at a given flow point 

that is assumed in the ECCS Flow Analysis. This is possible since the 

analysis assumes the pump delivers different flows at different times 

during accident mitigation. These multiple points are represented by 

a curve. The values at various flow points are defined by the Minimum 

Operating Point (MOP) curve in the Inservice Testing (IST) Program.  

The verification that the pump's developed head at the flow test point 

is greater than or equal to the required developed head is performed 

by using the MOP curve. Surveillance requirements are specified in 

the IST Program, which encompasses Section XI of the ASME Code.  

Section XI of the ASME Code provides the activities and frequencies 

necessary to satisfy the requirements.  

The 18-month surveillance interval is consistent with expected length 

of fuel cycles and allows for component testing to be performed during 

plant shutdown conditions if necessary to avoid a plant transient that 

could occur if the component were tested at power. However, for those 

components that may be safely tested at power, the 18-month 

surveillance may be met by performing the required testing at power.  

The limitation for a maximum of one charging pump to be OPERABLE and 

the surveillance requirement to verify all charging pumps except the 

required OPERABLE pump to be inoperable below the enable temperature 

specified in the PTLR3-5-O2P- provides assurance that a mass addition 

pressure transient can be relieved by the operation of a single PORV.  

BEAVER VALLEY - UNIT 2 B 3/4 5-la Aendment-tReiion 
(Proposed Wording) No. 14



ATTACHMENT E 

Beaver Valley Power Station 
PTLR Requirement Location



ATTACHMENT E 
License Amendment Request Nos. 295 and 167 
Page 1 

As per Generic Letter 96-03 relocation of the Pressure/Temperature (P/T) 

limit curves and Overpressure Protection System (OPPS) setpoints to a 

licensee-controlled document requires three separate licensee actions. The 

licensee must 

(1) have a methodology approved by the NRC to reference in its 

Technical Specifications (TS); 

(2) develop a report such as a Pressure and Temperature Limits 

Report (PTLR) or a similar document to contain the figures, 

values, parameters, and any explanation necessary; and 

(3) modify the applicable sections of the Technical Specifications 
accordingly.  

The first two of the three requirements for relocating the P/T curves and 

OPPS setpoints are an NRC-approved methodology and the associated 

reporting requirements in the PTLR. The methodology will consist of only 

those methods used for calculation, not the calculations themselves. The 

PTLR will consist of the explanations, figures, values, and parameters 

derived from the calculations. Since the PTLR will be provided to the NRC 

upon issuance after each fluence period or Effective Full Power Years 

(EFPYs) and after approval of the methodology, a PTLR should be provided 

when the methodology is submitted so that questions regarding the content 

and format of the PTLR can be addressed prior to its formal completion.  

The following table shows the PTLR location of the requirements 

recommended by Generic Letter 96-03 to be included in PTLR.  

The table shows the relationship between the provisions, if applicable, 

specified in the Technical Specifications for the approved methodology and 

the requirements to be included in the methodology and the PTLR. The 

provisions for the methodology are those shown in Section 6.9.6 of the 

Technical Specifications.
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License Amendment Request Nos. 295 and 167 
Page 2 

REQUIREMENTS FOR METHODOLOGY AND PTLR 

PROVISIONS FOR MINIMUM REQUIREMENTS TO MINIMUM UNIT 1 PTLR LOCATION UNIT 2 PTLR LOCATION 

METHODOLOGY FROM BE INCLUDED IN REQUIREMENTS TO 

ADMINISTRATIVE CONTROLS METHODOLOGY BE INCLUDED IN 
SECTION IN TS PTLR 

1. The methodology shall describe Describe transport calculation Provide the values of Results are shown in Table Results are shown in Table 

how the neutron fluence is methods including computer codes neutron fluences that 4.2-7. 4.2-8.  

calculated (reference new and formulas used to calculate are used in the adjusted Methodology is described in Methodology is described in 

regulatory guide when it is neutron fluence. Provide reference temperature WCAP-15571, Rev. 0 for WCAP-14484, Rev. o, for 

issued). references. (ART) calculation. Capsule Y. See Section Capsule Y. See Section 

4.2.4 of the PTLR. 4.2.4 of the PTLR.  

2. The Reactor Vessel Material Briefly describe the surveillance Provide the surveillance BVPS Unit 1 UFSAR Table BVPS Unit 2 UFSAR Table 

Surveillance Program shall program. Licensee transmittal capsule withdrawal 4.5-3. 5.3-6.  

comply with Appendix H to 10 letter should identify by title and schedule, or reference 
CFR Part 50. The reactor vessel number report containing the by title and number the See Section 4.2.2 of the See Section 4.2.2 of the 

material irradiation surveillance Reactor Vessel Surveillance documents in which the PTLR. PTLR.  

specimen removal schedule shall Program and surveillance capsule schedule is located.  

be provided, along with how the reports. Topical/generic report 
specimen examinations shall be contains placeholder only. Reference the WCAP-15571, "Analysis of WCAP-14484, Revision 0, 

used to update the PTLR curves. Reference Appendix H to 10 CFR surveillance capsule Capsule Y from Beaver "Analysis of Capsule V from 
Part 50. reports by title and Valley Unit 1 Reactor the Duquesne Light 

number if ARTs are Vessel Radiation Company Beaver Valley 
calculated using Surveillance Program," C. Unit 2 Reactor Vessel 
surveillance data. Brown, et. al., November Radiation Surveillance 

2000. See Section 4.2.4 of Program," P. A. Grendys, S.  
the PTLR. L. Anderson, J. F. Williams, 

February 1996. See Section 
4.2.4 of the PTLR.

E-2



ATTACHMENT E 
License Amendment Request Nos. 295 and 167 
Page 3 

PROVISIONS FOR MINIMUM REQUIREMENTS TO MINIMUM UNIT 1 PTLR LOCATION UNIT 2 PTLR LOCATION 

METHODOLOGY FROM BE INCLUDED IN REQUIREMENTS TO 

ADMINISTRATIVE CONTROLS METHODOLOGY BE INCLUDED IN 

SECTION IN TS PTLR 

3. Low temperature overpressure Describe how the LTOP system Provide setpoint curves Table 4.2-3. Figure 4.2-8.  

protection (LTOP) system limits limits are calculated applying or setpoint values. Methodology described in Table 4.2-3.  

developed using NRC-approved system/thermal hydraulics and Westinghouse Report, 
methodologies may be included in fracture mechanics. Reference SRP "Beaver Valley Unit I Methodology described in 

the PTLR. Section 5.2.2; ASME Code Case FirstEnergy Nuclear OPES(99)-055. See Section 

N-514; ASME Code, Appendix G, Operating Company - 4.2.4 of the PTLR.  

Section XI as applied in accordance Overpressure Protection 

with 10 CFR 50.55. System - Setpoints for Y

Capsule", Revision 1, 
April 2001. See Section 
4.2.4 of the PTLR.  

4. The adjusted reference Describe the method for calculating Identify both the Table 4.2-6. Table 4.2-7.  

temperature (ART) for each the ART using Regulatory Guide limiting ART values 

teractur e mat l sand limiting materials at Methodology described in Methodology described in 

reactor betline material shall be 1.99, Revision 2.3/4t WCAP-15569. See Section WCAP-15139. See Section 

calculated, accounting for locations (t = vessel 4.2.4 of the PTLR. 4.2.4 of the PTLR.  
irradiation embrittlement, in ( 

accordance with Regulatory Guide beltline thickness).  

1.99, Revision 2. PWRs - identify RTPTs Tables 4.2-9 & 4.2-10. Table 4.2-10.  

value in accordance Methodology described in Methodology described in 

with 10 CFR 50.61. WCAP-15569. See Section WCAP-15139. See Section 

4.2.4 of the PTLR 4.2.4 of the PTLR 

5. The limiting ART shall be Describe the application of fracture Provide the P/T curves Figures 4.2-1 & 4.2-2. Figures 4.2-1 through 4.2-6.  

incorporated into the calculation mechanics in constructing P/T for heatup, cooldown, Methodology described in Methodology described in 

of the pressure and temperature curves based on ASME Code, criticality, and WCAP-15569. See Section WCAP-15139. See Section 

limit curves in accordance with Appendix G, Section XI, and SRP hydrostatic and leak 4.2.4 of the PTLR 4.2.4 of the PTLR 

NUREG-0800, SRP Section 5.3.2, Section 5.3.2. tests.  

Pressure-Temperature Limits.
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PROVISIONS FOR MINIMUM REQUIREMENTS TO MINIMUM UNIT I PTLR LOCATION UNIT 2 PTLR LOCATION 

METHODOLOGY FROM BE INCLUDED IN REQUIREMENTS TO 

ADMINISTRATIVE CONTROLS METHODOLOGY BE INCLUDED IN 
SECTION IN TS PTLR 

6. The minimum temperature Describe how the minimum Identify minimum Figure 4.2-1. Figure 4.2-1.  

requirements of Appendix G to 10 temperature requirements in temperatures on the P/T Methodology described in Methodology described in 

CFR Part 50 shall be incorporated Appendix G to 10 CFR Part 50 are curves such as WCAP-15569. See Section WCAP-15139. See Section 
into the pressure and temperature applied to P/T curves. minimum boltup 4.2.4 of the PTLR 4.2.4 of the PTLR 
limit curves, temperature and 

hydrotest temperature.  

7. Licensees who have removed two Describe how the data from Provide supplemental Tables 4.2-4, 4.2-6 & 4.2-7. Tables 4.2-5, 4.2-7 & 4.2-8.  

or more capsules should compare multiple surveillance capsules are data and calculations of 

for each surveillance material the used in the ART calculation. the chemistry factor in See WCAP-15570 & 15569. See WCAP-15139.  

measured increase in reference the PTLR if the See Section 4.2.4 of the See Section 4.2.4 of the 

temperature (RTNDT) to the Describe procedure if measured surveillance data are PTLR PTLR 

predicted increase in RTNDT; value exceeds predicted value, used in the ART 

where the predicted increase in calculation.  

RTNDT is based on the mean shift WHEN OTHER PLANT DATA 
in RTNDT plus the two standard ARE USED 
deviation value (2a,0) specified in 1. Identify the source(s) of data 
Regulatory Guide 1.99, Revision when other plant data are used.  
2. If the measured value exceeds 
the predicted value (increase in 2.a Identify by title and number the 

RTNDT + 2 aA), the licensee should safety evaluation report that 

provide a supplement to the PTLR approved the use of data for the 

to demonstrate how the results plant. Justify applicability.  
affect the approved methodology.  

OR
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E-5

PROVISIONS FOR MINIMUM REQUIREMENTS TO MINIMUM UNIT I PTLR LOCATION UNIT 2 PTLR LOCATION 

METHODOLOGY FROM BE INCLUDED IN REQUIREMENTS TO 

ADMINISTRATIVE CONTROLS METHODOLOGY BE INCLUDED IN 

SECTION IN TS PTLR 

2.b Compare licensee data with Evaluate the Tables 4.2-4 & 4.2-6. Tables 4.2-5 & 4.2-7.  

other plant data for both the surveillance data to See WCAP-15570 & 15569. See WCAP-15139.  
radiation environments (e.g., determine if they meet 
neutron spectrum, irradiation the credibility criteria in See Section 4.2.4 of the See Section 4.2.4 of the 

temperature) and the surveillance Regulatory Guide 1.99, PTLR PTLR 

test results. Revision 2. Provide the 
results.


