
FENOC Beaver Valley Power Station Route 168 
S_ _PO. Box 4 

FirstEnergy Nuclear Operating Company Shippingport, PA 15077-0004 

Lew W. Myers 724-682-5234 
Senior Vice President Fax: 724-643-8069 

September 13, 2001 
L-01-116 

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

Subject: Beaver Valley Power Station, Unit No. 2 
Docket No. 50-412, License No. NPF-73 
Reactor Vessel Capsule W Test Report 

Attached is a copy of WCAP-15675 "Analysis of Capsule W from FirstEnergy Nuclear 
Operating Company Beaver Valley Unit 2 Reactor Vessel Radiation Surveillance 
Program," Revision 0, dated August 2001.  

A technical summary of the results of the mechanical property tests conducted on the 
third capsule withdrawn from Beaver Valley Unit 2 is provided in this report. The report 
is being provided in accordance with 10 CFR 50 Appendix H, Section III. The report 
includes the data required by ASTM E185 as specified in 10 CFR 50 Appendix H 
paragraph III.B.1. The analysis results indicate that changes to the technical 
specifications are required for operation beyond the number of effective full power years 
currently approved for the heatup and cooldown curves. In accordance with 10 CFR 50, 
Appendix H, Section IV.C, the necessary changes will be proposed in a license 
amendment request. The license amendment request will consist of a LAR requesting 
the relocation of the heatup and cooldown curves currently contained in the technical 
specifications to a licensee controlled Pressure and Temperature Limits Report (PTLR).  
The PTLR is presently being prepared in accordance with the WCAP- 14040-NP-A, 
Rev. 2, "Methodology Used to Develop Cold Overpressure Mitigating System Setpoints 
and RCS Heatup and Cooldown Limit Curves," dated January 1996 and the guidance of 
Generic Letter 96-03, "Relocation of the Pressure Temperature Limit Curves and Low 
Temperature Overpressure Protection System Limits." This LAR is expected to be 
submitted for NRC review by November 2001. After this LAR is approved, the BVPS 
Unit 2 PTLR including the heatup and cooldown curves will be revised by FENOC 
under the provisions of 10 CFR 50.59 to reflect the results of WCAP-15675.  

Updated capsule lead factors are provided in Table 7-1 of WCAP- 15675. These updates 
are based on state-of-the-art methodology and nuclear data including recently released 
neutron transport and dosimetry cross-section libraries derived from the ENDF/B-VI 
database. The withdrawal schedule shown in Table 7-1 of the WCAP differs from what
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is presently shown in Table 5.3-6 of the Unit 2 Updated Final Safety Analysis Report 
(UFSAR). The capsule withdrawal schedule, Table 5.3-6 of the UFSAR, will be 
updated to be consistent with the Table 7-1 of WCAP-15675 following NRC approval of 
the withdrawal schedule. As required by 10 CFR 50, Appendix H, Section III.B.3, 
FirstEnergy Nuclear Operating Company is requesting NRC approval of the Capsule W 
withdrawal schedule change (14 Effective Full Power Years) by July 1, 2002.  

This letter also transmits WCAP-15676, "Evaluation of Pressurized Thermal Shock for 

Beaver Valley Unit 2," Revision 0, dated August 2001. The purpose of WCAP-15676 is 

to determine the RTPTS values for Beaver Valley Unit 2 reactor vessel beltline materials 
based on the results of the Capsule W evaluations documented in WCAP-15675.  

Although not required by 10 CFR 50.61, "Fracture Toughness Requirements for 

Protection Against Pressurizer Thermal Shock," WCAP-15676 is being provided as an 

informational update to the assessment of the RTPTS values for Beaver Valley Unit 2 
reactor vessel beltline materials. As per 10 CFR 50.61(8)(b), an update to the 
assessment of the RTPTS values is required only when there is a significant change in 

projected values of RTPTS . This section of 10 CFR 50.61 states that changes to RTPTS 
are considered significant if the screening criteria are exceeded prior to expiration of the 
operating license; i.e., End-of-Life. The conclusion of WCAP-15676 is that all the 
beltline materials in the Beaver Valley Unit 2 reactor vessel have RTPTs values below the 
screening criteria of 270'F for plates or forgings and longitudinal welds, and 300'F for 
circumferential welds at End-of-Life; i.e., 32 Effective Full Power Years.  

This letter also provides revised information for the NRC Reactor Vessel Integrity 
Database (RVID2) that reflects the Beaver Valley Power Station Unit 2 surveillance 
Capsule W analysis. The revised information is provided as Attachment A, which 
contains markups of RVID screens and revisions to tables within RVID2, reflecting the 
results of the Capsule W analysis. Incorporation of this information into RVID2 will 
provide the most current data available from the Unit 2 BVPS surveillance program.  

If there are any questions concerning this submittal, please contact Mr. Thomas S.  
Cosgrove, Manager, Regulatory Affairs at 724-682-5203.  

Sincerely, 

"Lew W. M:
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c: Mr. L. J. Burkhart, Project Manager 
Mr. D. M. Kern, Sr. Resident Inspector 
Mr. H. J. Miller, NRC Region I Administrator



Attachment A to Letter L-0 1-116

The Tables Titled, "PTS Summary Report Beaver Valley 2" and "Upper Shelf Energy 
Summary Report Beaver Valley 2" have changes that are all reflected in Tables 1 through 
6. It is assumed that the updates in those tables will be automatically changed throughout 
RVID2. However, the Table Titled "Surveillance Data Summary Beaver Valley 2," does 
have additional changes and is reflected in Tables 7 through 11. Note that new data 
exists for Capsule W, which is shown on Tables 10 and 11.  

TABLE 1 

Category Intermediate Shell B9004-1 (Heat ID: C0544-1) 

Change From Change To 

Cu: 0.070 0.065 

Ni: 0.53 0.55 

Fluence(ID) EOL: 3.850 3.847 

Chemistry Factor: 44.0 40.5 

ARTndt @ EOL 59.9 54.6 

RTpts @ EOL: 153.3 149.0* 

USE @ EOL (1/4T): 63.6 64.0* 

% Drop @ EOL (1/4T): 23.3 23.0 
* Westinghouse rounded calculated value per ASTM E29, using the "Rounding Method".  

TABLE 2 

Category Intermediate Shell B9004-2 (Heat ID: C0544-2) 

Change From Change To 

Fluence(ID) EOL: 3.850 3.847 

Unirr USE: 76.6 79.0 

Chemistry Factor: 35.5 41.9 

ARTndt @ EOL 47.0 56.5 

RTpts @ EOL: 104.3 114.0* 

USE @ EOL (1/4T): 67.7 71.0* 

% Drop @ EOL (1/4T): 10.3 10.0 
* Westinghouse rounded calculated value per ASTM E29, using the "Rounding Method".
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TABLE 3

Category Lower Shell B9005-1 (Heat ID: C1408-2) 

Change From Change To 

Fluence(ID) EOL: 3.850 3.847 

ARTndt @ EOL 68.8 68.7 

RTpts @ EOL: 130.8 131.0* 

USE @ EOL (1/4T): 62.9 63.0* 

% Drop @ EOL (1/4T): 23.3 23.0 
* Westinghouse rounded calculated value per ASTM E29, using the "Rounding Method".  

TABLE 4 

Category Lower Shell B9005-2 (Heat ID: C1408-1) 

Change From Change To 

Fluence(ID) EOL: 3.850 3.847 

Unirr USE: 77.5 78.0 

USE @ EOL (1/4T): 59.4 60.0* 

% Drop @ EOL (1/4T): 23.3 23.0 
* Westinghouse rounded calculated value per ASTM E29, using the "Rounding Method".
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TABLE 5

Category Axial Welds (Heat ID: 82642) 

Change From Change To 

Cu: 0.047 0.046 

Ni: 0.085 0.086 

Fluence(ID) EOL: 1.210 3.847* 

Unirr USE 144.5 145 

Fluence Factor @ EOL: 1.053 1.348* 

Chemistry Factor: 15.2 10.6 

ARTndt @ EOL 16.0 14.3 

a(u) Blank 0.0 Plant Specific 

a(A) Blank 7.15 Surveillance Data 

Margin 16.0 Override 14.3 Position 2.1 (S. Data) 

RTpts @ EOL: 2.0 -1.0"* 

USE @ EOL (1/4T): 139.0 137.0** 

Fluence (1/4T) @ EOL 0.754 2.400* 

% Drop @ EOL (1/4T): 3.8 5.4 
* Westinghouse conservatively used the peak fluence projection for all welds, not location 

specific.  
** Westinghouse rounded calculated value per ASTM E29, using the "Rounding Method".
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TABLE 6

Category Circ. Weld (Heat ID: 82642) 

Change From Change To 

Cu: 0.047 0.046 

Ni: 0.085 0.086 

Fluence(ID) EOL: 3.850 3.847* 

Unirr USE 144.5 145 

Chemistry Factor: 15.2 10.6 

ARTndt @ EOL 20.5 14.3 

oY(u) Blank 0.0 Plant Specific 

o(A) Blank 7.15 Surveillance Data 

Margin 29.4 Override 14.3 Position 2.1 (S. Data) 

RTpts @ EOL: 10.9 -1.0* 

USE @ EOL (1/4T): 137.3 137.0** 

% Drop @ EOL (1/4T): 5.0 5.4 
* Westinghouse conservatively used the peak fluence projection for all welds, not location 

specific.  
** Westinghouse rounded calculated value per ASTM E29, using the "Rounding Method".
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TABLE 7

Surveillance Data Summary Table Changes 

PLATE LONGITUDINAL (Cap. U) PLATE TRANSVERSE (Cap. U) 

Category Change From Change To Change From Change To 

Capsule, Lead U, 3.27 U, 3.17 U, 3.27 U, 3.17 
Factor 

Neutron Fluence 0.60 0.608 0.60 0.608 

Group CF 35.5 41.9 35.5 41.9 

Predicted 30.4 36.0 30.4 36.0 
ARTndt 

Predicted - 6.1 11.7 12.8 21.8 
Measured 
ARTndt 

Credible RG1.99 Yes Yes Yes No 
Scatter 

NOTE: NRC to Update the "a of Pred-Meas ARTndt" & "% Drop in USE Line Offset" 
Columns
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TABLE 8

Surveillance Data Summary Table Changes 

PLATE LONGITUDINAL (Cap. V) PLATE TRANSVERSE (Cap. V) 

Category Change From Change To Change From Change To 

Capsule, Lead V, 3.67 V, 3.64 V, 3.67 V, 3.64 
Factor 

Neutron Fluence 2.64 2.629 2.64 2.629 

Group CF 35.5 41.9 35.5 41.9 

Predicted 44.7 52.8 44.7 52.8 
ARTndt 

Predicted - -11.2 -3.1 -1.6 6.5 
Measured 
ARTndt 

NOTE: NRC to Update the "ay of Pred-Meas ARTndt" & "% Drop in USE Line Offset" 
Columns



Attachment A to Letter L-01-1 16 
Page 7

TABLE 9

Surveillance Data Summary Table Changes 

WELD (Cap. U) WELD (Cap. V) 

Category Change From Change To Change From Change To 

Capsule, Lead U, 3.27 U, 3.17 V, 3.67 V, 3.64 
Factor 

Neutron Fluence 0.60 0.608 2.64 2.629 

Group CF 15.2 10.6 15.2 10.6 

Predicted 13.0 9.1 19.1 13.4 
ARTndt 

Predicted- 9.4 5.5 -6.4 -12.1 
Measured 
ARTndt 

Cu% 0.080 0.065 0.080 0.065 

Ni% 0.070 0.065 0.070 0.065 

NOTE: NRC to Update the "a of Pred-Meas ARTndt" & "% Drop in USE Line Offset" 
Columns
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TABLE 10

New Additions for Surveillance Plate on the "Surveillance Data Summary" Table

PLATE LONGITUDINAL (Cap. W) PLATE TRANSVERSE (Cap. W) 

Category Change From Change To Change From Change To 

Capsule, Lead N/A W, 3.29 N/A W, 3.29 
Factor 

Neutron Fluence N/A 3.625 N/A 3.625 

Fluence Factor N/A 1.335 N/A 1.335 

Group CF N/A 41.9 N/A 41.9 

Used in CF N/A Yes N/A Yes 
Calcs 

Predicted N/A 55.9 N/A 55.9 
ARTndt 

Measured N/A 71.0 N/A 63.4 
ARTndt 

Predicted - N/A 15.1 N/A 7.5 
Measured 
ARTndt 

Credible RG1.99 N/A Yes N/A Yes 
Scatter 

Unirr USE N/A 95 N/A 79 

Meas USE N/A 94 N/A 75 

% Drop in USE N/A 1.0 N/A 5.0

NOTE: NRC to Update the "a of Pred-Meas ARTndt" & "% Drop in USE Line Offset" 
Columns
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TABLE 11

New Additions for Surveillance Weld on the "Surveillance Data Summary" Table

WELD (Cap. W)

Category Change From Change To 

Capsule, Lead Factor N/A W, 3.29 

Neutron Fluence N/A 3.625 

Fluence Factor N/A 1.335 

Group CF N/A 10.6 

Used in CF Calcs N/A Yes 

Predicted ARTndt N/A 14.2 

Measured ARTndt N/A 6.2 

Predicted - Measured N/A 8.0 
ARTndt 

Credible RG1.99 Scatter N/A Yes 

Unirr USE N/A 139 

Meas USE N/A 136 

% Drop in USE N/A 2.0 

Cu% N/A 0.065 

Ni% N/A 0.065

NOTE: NRC to Update the "a of Pred-Meas ARTndt" & "% Drop in USE Line Offset" 
Columns
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NRC - Reactor Vessel Integrity Database 
PTS Summary Report 

Printed 8/A7MZ301 817:36 A Docket No: 50-412 
Page 1 BEAVER VALLEY 2 EOLDde: S0M12027 

Neutron Fluence 
Betldine Identifloaton RTptS Fluence .RTndtvu) Factor Chem Chemlary Factor 

TWe HeatlO @EOL @ EOL RTndt(u) RTndt(u)METHOD @EOL @EOL Factor Method Margin barginMethod Cu % Ni % P % S 
INTERMEOIATESHELL B9004-1 469* 0496- 60.0 PLANT SPECIFIC -60-9 1348 44-f6 TABLE 34.0 POSITION 1.1 O.07ff 0.5"0 0.000 0DO0 

PLATE Cr1544-1 S/91 (d'~ sqle __ _ (NO S OATA)CL* 
INTERMEDIATESHELLB9004-2 4940- 3."9- 40.0 PLANT SPECIFIC ;410 1349 264& SURVEILLANCE 17.0 "POSITION 2.1 . 000 0.570 0.010 0.DI 

PLATE I C0544-2 LL±.Y 3. '1S7 ,•_,_&5 111/17 NON-RATIO I %,,Oý.DATPQ 
LOWER SHELL B0005-2 1263 4-e6- 33.0 PLANT SPECIFIC 50.3 1348 44.00 TABLE 34.0 POSITION 1.1 0.070 0.570 0.000 0.000 

PLATE C1408-1 (NO S DATA) 

LOWER SHELL B0005-1 J.a 3460- 28.0 PLANT SPECIFIC -96. 1348 51.00 TABLE 34.0 POSITION 1.1 0.080 0.580 0.000 0.000 
PLATE C1408-2 15 )34 7 16-.7 (NO S DATA) 

AXIALWELDS -f 4.40., -2300 PLANT SPECIFIC .A&,& - 4"0.; 1611 SURVEILLANCE A"- 6 G 4IPE -4r-B 0!085 D.0DD 0.000 
WELD 83642 - 3- S "4-7 //1-3 ',/.3%$. /0,6& NON-RATIO -'$a,:3 / ,Lt 

CIRC. WELD 44k .9" -30 f PLANT SPECIFIC 404- 1348 .Irq SURVEILLANCE 20-4 )6 J -0446•94? . 6 0.000 0200D 
WELD 83642 2.A _______/.3 __ 0 NON-RATIO /C C-6 '"4 'It

Copper end rickel contents Iac drcumfererntl and medal velds fabricated from heat number 83642 ere from the July 9,1998 letter from S. Jain @pLC) to the USNRC Document Cortrd Desk, subject: 
"Response to Request for Additional Information, Generic Letter 92-01, Revisicn 1, Suplemert 1, Rea-torVessdl Structural I rteity." 

Re%4 sed copper & nickel conterts for the BDear ValleyUnt 2 (BV2) bdtlne plates, the revised PTS assessment for BV2, and conirmation of revised netron fluences are from WCAP-14484, vPich eas 
submitted In the Februaryl 3,1997 letter from S.C. Jain (DLC) to the USNRC Document Ccntrd Desk. The submittal also Indudes WCAP-1 4784, Reistcn 2, "Evauation of P ressurized Thermal Shock for 
Beaver ValleyUnit 2," daed Febtuary, 1997.  

Unirmd aled upper shelf energies (UU SE) are from the July 8,1992 letter from J.D. Sieber to the USN RC Document Contrd Desk, sutject: "Beever Valley P over Station, Units No. 1 and No.2, Respnse to 
Generic Letter 92-01 ".  

Credible surveHllance data are availablie for the evaluation of mdal and d rum feretial welds fabricated from heat num ber 83642. Therefo-e, Position 2.1 of Regulatory Guide (ROG) 1.99, Revisior 2, is 
applicable for determining the chemistry factor and margin %dues for these Mds; hotweer, the mer-jn method forthese vilds is "avrritde" since signe delta need nd be greaterthan 12 delea RTndt per RO 
1.99, R eviAsion 2.
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NRC - Reactor Vessel I-tegrity Dartabase 

Upper Shelf Energy Summary Report 
Printed 8/17/I201 B1921 A Docket No: 50-412 Page IBEAVER VALLEY 2 EOL Dote: 05FTf2l2~7

1/4 T % Drop in 
Beftline Idenhication USEQ EOL Neutronfluence Unlrr-diated Unlrradated USE @ EOL %Dmp In USE 

Tpe Heat 10 aterialType @ /4T @ EOL USE USE Method ( 1/4T Method Cu % 
INTERMEDIATE SHELL BO004-1 A633B 4a•e4 2.400 8300 DIRECT 2 POSITION 1.2 (NO S 

PLATE I C0644-1 2/ Z3 DATA) 

INTERMED ATE SHELL B9014-2 A6338 7- 2.400 • DIRECT W-" POSITION 22 (S 0.060 
PLATE I C0544-2 V'/ _ __ /0 DATA) 

LOWER SHELL 80005-2 A5338 2.400 7 DIRECT 4"T POSITIONl.2(NOS . f 
PLATE I C1408-1 60 _e 2,3 DATA) 

LOWER SHELL BODO5-1 A633B A 2.400 0200 DIRECT ±frS POSITION 1.2 (NO S 0.080 
PLATE I C1408-2 to ,_ z ýs DATA) 

AXIALWELDS LINDED091 O 4 - W DIRECT 4 POSITION 22 (S "g-04 " 
WELD 1 83642 137 • '7"fOO /,s/5.4 I__ _ DATA) 

CIRC.WELD LINDED0,t 2.400 .1*** DIRECT + POSITION 22 (S 
WELD 1 83642 /37 1_,/1.5" T _-5 / DATA)
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'opper and nickel contents for drcumnferertild and adal Aelds fabricated from heat number 83642 are fro• the July 9,1998 letter from S. Jain PLC) to the USNRC Doonent Cortrol Desk, subject: 
'Response to Reqtest for Additional Informatimn, Generic Letter 92-01, Revision 1, Supplemert 1, Reactor Vessel Structural Integity." 

Reqsed copper & nickel contents for tie Beaer Valley U nit 2 (BV2) belt ine plates, the retised P TS assessm ant for BV2, and confirm aion of re'ised neutron luances are from WCAP-14484, Mhich ves 
wubmltted in the Februaryl 3,1997 letter from S.C. Jain (DLC) to the USNRC Dcraument Control Desk. The sitlmntta also IndludesWC AP-14784, ReAsion 2, "Ealuation of P resrlzed Thermal Shook for 
3ear ValleyUnit 2," doted Februery, 1997.  

J nirradded upper shelf energies (LUSE) are fro•n the July 8,1992 Leiter from J.D. Sieber to the USN RC Docum ant Contrd Desk, subjed: "Bea~er Valley Paoer Station, Units No. 1 and No. 2, Respmse to 
enerlc Letter 92-01 .  

;redible surveilance data ,,e, "aU e for the evaluation of avial and crcumnfererti alelds fabricated from heat number 83642. Therefore, Position 2.1 of Regulory Guide (RG) 1 .99, Revisim 2, is 
Sppicable 1or determining the chenistry factor and margin aelues for these vwdds hoverer, the margn method forthese velds is "overrida" since sigma delta need not be greaerthan 1/2 delta RTndt per RO 
99 R evision 2.
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NRC - Reactor Vessel Integrity Database 

Printed 8Al72001 12:3525 Surveillance Data Summary Docket No: 50-412 

Page 1 BEAVER VALLEY 2 EOLDte: 050f2027 
Used Predicted- Credible 'of %.Drop In 

Twe Heat ID Neutron Fluence Group in CF Predicted Measured Measured RG1.00 Pred-Meas Unir K&3eas %Drop in USE Line 

Direction Capsule, Lead Factor Fluence Factor CF . Calcs A RTndt . RTndt A RTndt Scatter A RTndt USE USE USE Oftet Cu "% Ni P % S 
PLATE C0544-2 .Qlw 0.86 .,8 YES 4 24.3 AA, YES 80 05.0 105D 0.00 -3.94771 0.050 0.580 0.010 0.016 

LONGITUDINAL U,12i6 3,17 4,0UL7 f/l, 3.0 /f.- ____ 

PLATE C0544-2 llJf 0.86 36 YES 111,+ 17.6 1 4. w • 89 70.0 87.0 0.00 -3.94771 0.050 0.560 0.010 0.016 

TRANSVERSE U,3< ,, 17 • '.,O '/W./7 •. •,o '/,? • S A40 
PLATE C0544-2 2-84 1.28 4&r YES 4"4? 55.9 -44--2" YES 80 05.0 85.0 105/ 0.02258 0.050 0.580 0.010 0.010 

LONGITUDINAL V.3:8H 3" , / -., 21 ,'//,¶ -52, < - 3.1 
PLATE C0544-2 21S 1.28 * YES At1 46.3 .•-144 YES 89 79.0 78.0 ..3,WO 0.47980 0.050 0.560 0.010 0.018 

TRANS\/ERSE V. w 6 '3, 6/ .. _ _ Y/ 7.1:,, 1o0 
( WELD 83842 "q- 0.88 4&tl YES 4fr8 35 ,9D4 YES 79 1300 1340 3.W 0.80771 .04W8 . 0.008 0.011 

NIA U,3,fr 5, J 7 O,4C 06Io, -s q,",o C,-5 0 ,64.6 , 

WELD 83842 .2.!H 1.2 l - YES 4tfl 25.5 4V YES 79 1309 1380 .2.•4 0.23543 4.- O-M 0.008 0.011 

__. w, .5" ",/ ;*';L, 13_y 1 -/2,1 .  
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