PSEG Nuclear LLC
P.O. Box 236, Hancocks Bridge, New Jersey 08038-0236

& PSEG

FEB 1 2 2001 Nudlear 1.1.CC

LRN-01-0052
LCR H00-05, Sup. 1

United States Nuclear Regulatory Commission
Document Controi Desk
Washington, DC 20555

Gentlemen:

SUPPLEMENTAL INFORMATION FOR
REQUEST FOR LICENSE AMENDMENT
INCREASED LICENSED POWER LEVEL
HOPE CREEK GENERATING STATION
FACILITY OPERATING LICENSE NO. NPF-57
DOCKET NO. 50-354

On December 1, 2000, PSEG Nuclear LLC submitted a request to change Facility
Operating License No. NPF-57 and the Technical Specifications (TS) in Appendix A
thereto for Hope Creek Generating Station. The proposed license amendment would
increase the licensed core power level for operation to 3339 megawatts, 1.4% greater
than the current level. As part of this request for amendment, Figures 3.4.6.1-1, 3.4.6.1-
2 and 3.4.6.1-3, which contain the pressure-temperature (P-T) limit curves for the Hope
Creek Reactor Pressure Vessel, were revised.

In a teleconference between members of the NRC and PSEG Nuclear on February 2,
2001, the NRC indicated that the neutron fluence used to develop the revised P-T
curves did not reflect the guidance contained in Draft Regulatory Guide DG-1053,
“Calculational and Dosimetry Methods for Determining Pressure Vessel Neutron
Fluence,” and therefore the NRC could not support approval of the new P-T limits out to
32 Effective Full Power Years (EFPY). Since there are no currently NRC approved
methods that follow the guidance of DG-1053, PSEG Nuclear requests that the curves
submitted on December 1, 2000 be approved for use until the end of Hope Creek Cycle
11 (currently scheduled to end in April 2003). This will allow continued operation of
Hope Creek until methods are approved by the NRC that follow the guidance of DG-
1053. Attachment 1 provides the revised marked-up pages of figures 3.4.6.1-1, 3.4.6.1-
2, and 3.4.6.1-3 with a note that states that the new P-T curves are only valid until the
end of Hope Creek Cycle 11. Please replace the revised P-T curves contained in the
December 1, 2001 submittal with the P-T curves contained in Attachment 1 of this
submittal.
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In addition, as discussed by teleconference between the NRC and PSEG Nuclear on
January 22, 2001, PSEG Nuclear is providing a copy of calculation H-1-BB-NDC-1858,
Rev OIRO, “Reactor Vessel Fluence Calculation for 1.5% Power Uprate,” as Attachment
2.

This supplemental information does not alter the information supporting the conclusion
of No Significant Hazards Consideration contained in the December 1, 2000 submittal.

Should you have any questions regarding this submittal, please contact Mr. Brian
Thomas at (856)339-2022.

Sincerely,

) e / //
CGLSD N7
Mark B. Bezilla ;
Vice President — Technical Support

Affidavit
Attachments (2)
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Mr. H. J. Miller, Administrator - Region |
U. S. Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, PA 19406

Mr. R. Ennis

Licensing Project Manager - Hope Creek
U. S. Nuclear Regulatory Commission
One White Flint North

Mail Stop 8B1

11555 Rockville Pike

Rockville, MD 20852

USNRC Senior Resident Inspector - Hope Creek (X24)

Mr. K. Tosch, Manager IV
Bureau of Nuclear Engineering
P.O. Box 415

Trenton, NJ 08625

FEB 1 2 2001



Document Control Desk -4-
LRN-01-0052

BJT

BC

Manager - Hope Creek Operations (H07)
Director - QA/Nuclear Training/Emergency Planning (120)
Manager - Licensing (N21)
Manager - Business Planning & Co-Owners Affairs (N18)
Manager - System Engineering - Hope Creek (H18)
Manager - Nuclear Fuels (N20)
Project manager - NRB (N38)
J. Keenan, Esqg. (N21)
Records Management (N21)
Microfilm Copy
File Nos. 1.2.1 (Hope Creek)
2.3 (LCR HO00-05)
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REF: LRN-01-0052
LCR HO00-05, Sup. 1

STATE OF NEW JERSEY )
) SS.
COUNTY OF SALEM )
Mark B. Bezilla, being duly sworn according to law deposes and says:
| am Vice President — Technical Support of PSEG Nuclear LLC, and as such, | find the

matters set forth in the above referenced letter, concerning Hope Creek Generating
Station are true to the best of my knowledge, information and belief.

L
v

Subscrlbe and Sworn to before me
this /A"  day (el ) aad. 2001

bl ¥ é’imu:,

Notary Public df New JerSey

Niy Commission expires on __ (o / [0 [ 2003
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Note:  This figure is valid through Cycle 11 Operation in accordance with NRC
Safety Evaluation Report supporting Amendment No.
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Figure 3.4.6.1-1
Hydrostatic Pressure and Leak Tests Pressure/Temperature Limits - Curve A
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PRESSURE LIMIT IN REACTOR VESSEL TOP HEAD (psalg)
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Figure 3.4.6.1-2
Non-Nuclear Heatup and Cooldown Pressure/Temperature Limits - Curve B
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PRESSURE LIMIT IN REACTOR VESSEL TOP HEAD (psig)

Figure 3.4.6.1-3

Core Critical Heatup and Cooldown Pressure/T emperature Limits - Curve C
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NC.DE-AP.ZZ-0002(Q)

FORM 1
Page 2 of 2
(Page 1 contains the instructions)

CALC NO.: H-1-BB-NDC-1858 CALCULATION COVER SHEET Page 1 of 9 ’
REVISION: 0IR0 f
CALC. TITLE: ] Reactor Vessel Fluence Caiculation for 1.5% Power Uprate T
# SHTS (CALC): ] 9 l #ATT / # SHTS: l 1/, l # IDV/50.59 SHTS: [ | ] # TOTAL SHTS: J ]/ T
CHECK ONE:

[J FINAL Il INTERIM (Proposed Plant Change) (] FINAL (Future Confirmation Reqg'd) [Jvoib

SALEMOR HOPE CREEK  [] Q-LIST  [J IMPORTANT TO SAFETY [ NON-SAFETY RELATED
HOPECREEKONLY: W2 [bas [Hash [OF [JR

(] STATION PROCEDURES IMPACTED, IF SO CONTACT SYSTEM MANAGER
[J CDs INCORPORATED (IF ANY):

DESCRIPTION OF CALCULATION REVISION (IF APPL.):

Initial Issue
This calculation will be used to calculate information that will be used in a significant hazard evaluation (10CFR 50.92),
which will be submitted to the NRC. Therefore a 50.59 applicability review is not required

PURPOSE:

This caiculation establishes for Hope Creek, 32 EFPY and 48 EFPY peak fluence estimates at the surface of the reactor
vessel and at % T location for the 1.5% power uprate condition. The 32 EFPY fluence values will be used as inputs for
the RPV Fracture Toughness analysis being performed for power uprate. The Fracture Toughness analysis will develop
Pressure Temperature curves and will evaluate upper shelf energy IAW 10CFR50, Appendix G The 48EFPY fluence
values will only be used for informational purposes.

CONCLUSIONS:

The fluence values have been calculated and are included in the continuation sheets The 32 EFPY values can be used
for the development of Pressure Temperature curves and to evaluate upper shelf energy IAW 10CFR50, Appendix G for
power uprate No actions are necessary to support the conclusion.

Printed Name / Signature Date
ORIGINATOR/COMPANY NAME:
RISchmidt W 9/27 /06
PEER REVIEWER/COMPANY NAME: -, 5
Enrr i’ frf o//wr 4%4 % 7/??//01”

VERIFIER/COMPANY NAME: Erniv Ortm o /Q/fd/éw ?/g/ﬁgﬁr/

PSEG SUPERVISOR APPROVAL /g AwD
2t DeMro tt 7 m ég),(}l% 74 )

Nuclear Common Page 10 of 12 Revision 7



NC.DE-AP.ZZ-0002(Q)
FORM 2
Page 2 of 2 (Page 1 contains the instructions)

CALCULATION CONTINUATION SHEET

CALCULATION CONTINUATION SHEET SHEET: 2
CONT’D ON SHEET: 3

CALC. NO.: H-1-BB-NDC-1858 REFERENCE:

%272/00
ORIGINATORDATE | REV: |iff sfesfore |oz80

REVIEWER/VERIFIER DATE | SB% 9 gr{w—

Purpose:

This calculation establishes for Hope Creek, a 32 EFPY and 48 EFPY peak fluence estimates at the
surface of the reactor vessel and at 4 T location for the 1.5% power uprate condition. The 32 EFPY
values will be used as inputs for the RPV Fracture Toughness analysis being performed for power
uprate. The Fracture Toughness analysis will develop Pressure Temperature curves and will
evaluate upper shelf energy IAW 10CFRS0, Appendix G. The 48EFPY fluence values will only be
used for informational purposes.

Scope:

This calculation will be performed for 32 EFPY and 48 EFPY for the new uprated condition starting in
cycle 10. The 32 EFPY is based on 40-year operation at an 80% capacity factor and is the standard
EFPY value used for determining the end-of-life condition (non-license extension) in RPV Fracture
Toughness analyses. The 48 EFPY calculation will be used for information in future studies for
license extension.

The calculation will be performed for the reactor vessel's lower-intermediate shell. lower shell,
intermediate shell, and the LPCI nozzie

Design Inputs:

1. This calculation uses data from the latest Hope Creek Flux Wire analysis that was performed
from the last RPV Surveillance Material Testing Report [1].

o Flux wire fluence 1.42x10"" n/cm?
e EFPY associated with flux wire 6.01 EFPY
* Lead factor (ratio of flux at the surveillance flux wire 1.01

location to the peak inside surface location)

L

Nuclear Common Page 12 of 12 Revision 7



NC.DE-AP.ZZ-0002(Q)
FORM 2
Page 2 of 2 (Page 1 contains the instructions)
CALCULATION CONTINUATION SHEET

CALCULATION CONTINUATION SHEET SHEET: 3
CONT’D ON SHEET: 4

CALC. NO.: H-1-BB-NDC-1858 REFERENCE:
4122/00
i

O0IRO J

ORIGINATOR,DATE | REV: ,4;@
REVIEWER/VERIFIER,DATE | S)65 9/2"2/01'

 Elevation factor for the decreased fluence at the 0.66
intermediate vessel shell (no. 3) versus the
lower-intermediate shell (no. 4)

* Azimuthal factor for the decrease in fluence due to the 0.82
LPCI nozzle azimuthal variation versus the peak
location of the intermediate vessel sheli

2. EFPH associated with the first nine (9) cycles of operation is 95769 [2]. This converted to EFPY
is 95769 EFPH / 24 hrs / 365.25 days = 10.93 EFPY.

3. This calculation will be performed for 32 EFPY and 48 EFPY for the new uprated condition
starting in cycle 10. The 32 EFPY is based on 40-year operation at an 80% capacity factor and
Is the standard EFPY value used for determining the end-of-life condition in RPV Fracture
Toughness analyses. The 48 EFPY calculation will be used for information in future studies for
license extension.

’ 4. The vessel beltline lower-intermediate shell and intermediate shell are 6.10 inches thick [1].
| Assumptions:

I 1. This calculation will assume a 1.5% power uprate condition. This will result in an increase in flux

! at the vessel surface of 1.5%. The actual approved power uprate condition will be less than

JI 1.5%, thus the calculated fluence will be a conservative input to the RPV Fracture Toughness
analysis.

operation and beyond. Actually at the beginning of cycle 10 reactor power was not uprated and
is planned to be uprated during cycle 10. This calculation will provide a higher fluence than
actual. Therefore this will provide a conservative input to the RPV Fracture Toughness analysis.

|
f 2 This calculation will assume a power uprate condition has occurred for the entire cycle 10

MNticlear Common Page 12 of 12 Revision 7



NC.DE-AP.ZZ-0002(Q)
FORM 2
Page 2 of 2 (Page 1 contains the instructions)
CALCULATION CONTINUATION SHEET

CALCULATION CONTINUATION SHEET | SHEET: 4
CONT’D ON SHEET: 5

CALC. NO.: H-1-BB-NDC-1858 REFERENCE:

ORIGINATOR,DATE | REV: //{54,[;;,@3“ oTRO

9129/ee

REVIEWER/VERIFIER,DATE | S48 Vﬁgg/w’

Estimate of 32 EFPY Fluencef vsiwve Tuc metnobowey o¢ Aelensuce I).

1.

Peak vessel inside surface fluence for the non power uprated period (end of cycle 9)

To determine this, use the flux wire results and extrapolate to end of cycle 9, adjusting with the
lead factor.

fsut(end of cycle 9) = flux wire fluence*(EFPY @ end of cycle 9/EFPY of flux wire)/lead factor

fsui(end of cycle 9) 1.42x10"7* (10.93/6.01) / 1.01

2.56x10" n/fcm?

fsut(end of cycle 9)

. Peak vessel inside surface fluence for the uprated period (beginning of cycle 10 through 32

EFPY or beyond cycle 9)

To determine this use the flux wire results, adjust for the power uprate (1.015), and extrapolate
beyond cycle 9 to 32 EFPY.

EFPY beyond cycle 9 = 32 — EFPY beginning of cycle 10
=32-10.93 = 21.07 EFPY

fsut(beyond cycle 9) =
flux wire fluence*power uprate*(EFPY beyond cycle 9/flux wire EFPY)/lead factor

1.42x10"* 1.015 * (21.07/6.01) / 1.01

fsut(beyond cycle 9)

5.00x10"7 n/cm?

fsui(beyond cycle 9)

Nuclear Common Page 12 of 12 Revision 7



NC.DE-AP.Z2Z-0002(Q)
FORM 2
Page 2 of 2 (Page 1 contains the instructions)
CALCULATION CONTINUATION SHEET

CALCULATION CONTINUATION SHEET | SHEET: 5
CONT’D ON SHEET: 6

CALC. NO.: H-1-BB-NDC-1858 REFERENCE:

829 %
ORIGINATOR,DATE | REV: | 44 # oz RO

REVIEWERIVERIFIER,DATE | SK4 7/2%/ pc

3. Peak vessel inside surface fluence at 32 EFPY
fsut(32 EFPY) = fous(end of cycle 9) + fsur(beyond cycle 9)
fsut(32 EFPY) =2.56x10" + 5.00x10"7
fsuf(32 EFPY) =7.56 x10'" n/cm?

This fluence represents the peak fluence, which occurs in the lower-intermediate shell (no. 4) and
will be conservatively applied to the lower shell (no. 5). See figure 3-2 of reference [1].

4. Peak intermediate shell (no. 3) inside surface fluence at 32 EFPY
fsut(32 EFPY) = peak vessel inside surface fluence (lower-intermediate shell) * elevation factor

fsurt(32 EFPY) 7.56x10"7 * 0.66

4.99x10" nfem?

5. Peak LPCI nozzle inside surface fluence at 32 EFPY

fsut(32 EFPY)

Peak intermediate shell inside surface fluence * azimuthal factor

fsut(32 EFPY) = 4.99x10'7*0.82

4.09x10"" n/cm?

_

Nuclear Common Page 12 of 12 Revision 7




NC.DE-AP.ZZ-0002(Q)
FORM 2
Page 2 of 2 (Page 1 contains the instructions)
CALCULATION CONTINUATION SHEET

CALCULATION CONTINUATION SHEET | SHEET: 6
CONT’'D ON SHEET: 7

CALC. NO.: H-1-BB-NDC-1858 REFERENCE:

al27/eg
ORIGINATORDATE |REV: | /[ Mozro

REVIEWERIVERIFIER,DATE | S £9 7/};;/”_

6. % T fluence (f) is calculated as follows to Reg. Guide 1.99 [3]
f=four ™ (€92%) where x=distance, in inches, to the Y depth.

The vessel beltline lower-intermediate shell and intermediate shell are 6.10 inches thick The
corresponding depth x is 1.53 inches. The above equation yields:

f(32 EFPY) = fou¢ * (0.693) = 5.24x10"" n/cm? for the lower-intermediate & lower shell
f(32 EFPY) = {5, * (0.693) = 3.46x10'” n/cm? for the intermediate shell
f(32 EFPY) = fy,«* (0.693) = 2.83x10"" n/cm? for the LPC/ nozzle

Nuclear Common Page 12 of 12 Revision 7




NC.DE-AP.ZZ-0002(Q)
FORM 2
Page 2 of 2 (Page 1 contains the instructions)

CALCULATION CONTINUATION SHEET

CALCULATION CONTINUATION SHEET SHEET: 7
CONT’D ON SHEET: 8

-

CALC. NO.: H-1-BB-NDC-1858 REFERENCE:

ol23fov
ORIGINATOR,DATE JREV: )74, Hesfod™® orro ’

— 2K
REVIEWERNVERIFIERDATE | =44 9/24/rc

1.

L

Estimate of 48 EFPY Fluence:

Peak vessel inside surface fiuence for the non power uprated period (end of cycle 9)

To determine this, use the flux wire results and extrapolate to end of cycle 9, adjusting with the
lead factor.

fsur(end of cycle 9) = flux wire fluence*(EFPY @ end of cycle 9/EFPY of flux wire)/lead factor

fsur(end of cycle 9) 1.42x10"7* (10.93/6.01) / 1.01

2.56x10"7 nfcm?

fsur(end of cycle 9)

Peak vessel inside surface fluence for the uprated period (beginning of cycle 10 through 48
EFPY or beyond cycle 9)

To determine this use the flux wire results, adjust for the power uprate (1.015), and extrapolate
beyond cycle 9 to 48 EFPY.

EFPY beyond cycle 9 =48 — EFPY beginning of cycle 10
=48 -10.93 = 37.07 EFPY

fsut(beyond cycle 9) =
flux wire fluence*power uprate®(EFPY beyond cycle 9/flux wire EFPY)/lead factor

fout(beyond cycle 9) 1.42x10'7* 1.015 * (37.07/6.01) / 1.01

fsut(beyond cycle 9) 8.80x10"" n/cm?

Nuclear Common Page 12 of 12 Revision 7



NC.DE-AP.ZZ-0002(Q)
FORM 2
Page 2 of 2 (Page 1 contains the instructions)
CALCULATION CONTINUATION SHEET

CALCULATION CONTINUATION SHEET | SHEET: 8 :

CONT’D ON SHEET: 9

CALC. NO.: H-1-BB-NDC-1858 REFERENCE:

a2 oe
ORIGINATOR,DATE |REV: | A 4fesfot¥|ot ro

REVIEWER/VERIFIER,DATE | SKJ C//ﬁ//w

3. Peak vessel inside surface fluence at 48 EFPY
f.ui(48 EFPY) = four(end of cycle 9) + fsus(beyond cycle 9)
fsui(48 EFPY) =256x10" + 8.80x10"7
fsut(48 EFPY) =11.36x10"" n/cm?

This fluence represents the peak fluence, which occurs in the lower-intermediate shell (no. 4) and
will be conservatively applied to the lower shell (no. 5). See figure 3-2 of reference [1].

4. Peak intermediate shell (no. 3) inside surface fluence at 48 EFPY

fsu(48 EFPY)

peak vessel inside surface fluence (lower-intermediate shell) * elevation factor

11.36x10'* 0.66

fsur(48 EFPY)

7.50x10" njcm?

5. Peak LPCI nozzle inside surface fluence at 48 EFPY

fsut(48 EFPY) = Peak intermediate shell inside surface fluence * azimuthal factor

fsut(48 EFPY) = 7.50x10'7*0.82

6.15x10"7 n/cm?

Nuciear Common Page 12 of 12 Revision 7



NC.DE-AP.ZZ-0002(Q)
FORM 2
Page 2 of 2 (Page 1 contains the instructions)
CALCULATION CONTINUATION SHEET

CALCULATION CONTINUATION SHEET | SHEET: 9
CONT’D ON SHEET: Last

CALC. NO.: H-1-BB-NDC-1858 REFERENCE:
5171/05“

ORIGINATOR,DATE |REV: | yff orro
g Y
REVIEWERVERIFIERDATE | I5S  1/54/pv

6. Y T fluence (f) is calculated as follows to Reg. Guide 1.99 [3]

f= four ™ (02 where x=distance, in inches, to the Y depth.

The vessel beltline lower-intermediate shell and intermediate shell are 6.10 inches thick. The
corresponding depth x is 1.53 inches. The above equation yields:

f(48 EFPY) = fos * (0.693) = 7.87x10"7 n/cm? for the lower-intermediate & lower shell
f(48 EFPY) = f,,s * (0.693) = 5.20x10"7 n/cm? for the intermediate shell
f(48 EFPY) = fo,«* (0.693) = 4.26x10'" n/cm? for the LPCI nozzle

Conclusions:

The above fluence values can be used for the development of Pressure Temperature curves and to
evaluate upper shelf energy IAW 10CFRS0, Appendix G for power uprate. No actions are necessary
to support the conclusion.

Documents Affected:
None
References:

[1] "Hope Creek 1 Generating Station RPV Surveillance Materials Testing and Fracture Toughness
Analysis,” General Electric report GE-NE-523-A164-1294R1, December 1997. Vendor document
number 323326.

[2] NFS 00-212, “HCGS End of Cycle 9 Effective Full Power Hours,” September 25, 2000.

[3] “Radiation Embrittlement of Reactor Vessel materials,” USNRC Regulatory Guide 1.99, Revision
2, May 1988.
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(‘AL c -A)O. H" "BB~ N DC - I gsg P.O. Box 238, Hancocks Bridge. New Jersey 08038-023¢

j2eviSien

o

To:

From:

Subject:

Date:

A tachmesrt (
/of |
pree O PSEG
Nuciear 14«
Randy Schmidt

Senior Engineer — Material/Chemistry Technology

Don Notigan ‘W—V'
Engineering Supervisor - Fue

HCGS END OF CYCLE 9 EFFECTIVE FULL POWER HOURS

09/25/2000
NFS 00-212

In response to your request, the following information is provided.

The total effective full power hours (EFPH) from cycle 1 to end of cycle 9 is 95769
EFPH. This value was established by Westinghouse for the Cycle 10 databank utilizing
the POLCA7 nodal simulator. The POLCA7 nodal simulator is and will continue to be
the Core Monitoring System exposure tracking bases for HCGS.

If you have any further questions, please contact Frank Safin on extension 1265.

Reference: NFSI1-2000-128, Hope Creek Cycle 10 Data Bank and Databook, 04/27/00.

FIS
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NC.DE-AP.ZZ-0010(Q)
FORM-1
(Page 2 of 3)
CERTIFICATION FOR DESIGN VERIFICATION

Reference No. Calc. H-1-BB-NDC-1858, RO TR

SUMMARY STATEMENT
Reviewed calculation in its entirety. Check the inputs and the approached used.

Assumptions are conservative for the intended use. Verified the math. Thus, calculation

is acceptable.

The undersigned hereby certifies (in the right column) that the design verification for the
subject document has been completed, the questions from the generic checklist have
been reviewed and addressed as appropriate, and all comments have been adequately
incorporated.

Mets A Lt ///%M/%/ s/ b

Design Verifier Assigned By _ Signature of Design Verifier / Date /
(signature of Manager/Director)

Design Verifier Assigned By Signature of Design Verifier / Date
(signature of Manager/Director)

Design Verifier Assigned By Signature of Design Verifier / Date
(signature of Manager/Director)

Design Verifier Assigned By Signature of Design Verifier / Date
(signature of Manager/Director)

“If the Manager/Supervisor acts as the Design Verifier, the signature of the next higher level of technical management is required in
the left column

Page lof

——

Nuclear Common Page 17 of 21 Rev. 4



