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1.0 | INTRODUCTION/STATEMENT OF PROBLEM/ OBJECTIVE

The purpose of this calculation is to perform a plant-specific evaluation of reactor water

environmental effects for the reactor recirculation (RR) inlet nozzle and the reactor pressure vessel

(RPV) shell/bottom head locations identified within NUREG/CR-6260 [1] for the older vintage
“General Electric (GE) plant for the Vermont Yankee Nuclear Power Plant (VY).

The water chemistry input used in this calculation covers several portions of the RPV, as well as the
feedwater and recirculation lines. Although these regions encompass more areas than needed to
address the two components of interest in this calculation, environmental fatigue multipliers are
developed for all of these regions in this calculation for potential use in other evaluations associated
with this project. :

2.0 TECHNICAL APPROACH OR METHODOLOGY

Per Chapter X, “Time-Limited Aging Analyses Evaluation of Aging Management Programs Under

10 CFR 54.21(c)(1)(iii),” Section X.M1, “Metal Fatigue of Reactor Coolant Pressure Boundary,” of -
the Generic Aging Lessons Learned (GALL) Report [2], detailed, vintage-specific, fatigue
calculations are required for plants applying for license renewal for the locations identified for the
appropriate vintage plant in NUREG/CR-6260.

In this calculation, detailed environmentally assisted fatigue (EAF) calculations are performed for

. VY for two of the locations associated with the older vintage GE plant in NUREG/CR-6260. The
older-vintage GE plant is the appropriate comparison to VY since the original piping design at VY
was in accordance with USAS B31.1 [3], as well as the fact that the older-vintage boiling water
reactor (BWR) in NUREG/CR-6260 was a BWR-4 plant, which is the same as VY.

Entergy performed an initial assessment of EAF effects for VY in their License Renewal Application
(LRA) that was submitted to the NRC in January 2006. Table 4.3-3 of the VY LRA provides the
results of those evaluations. All but two of the VY locations evaluated for EAF in the LRA did not
yield acceptable results for 60 years of operation. Further refined analyses are currently underway in
other calculations associated with this project to address those components. This calculation
documents the EAF evaluation for the RR inlet nozzle and RPV shell/bottom head locations, where
it is expected that acceptable EAF results can be achieved based on the existing analyses without the
need for additional refined evaluations.
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3.0 ASSUMPTIONS /DESIGN INPUTS -

Per Section X.M1 of the GALL Report [2], the EAF evaluation must use the appropriate Fe,
relationships from NUREG/CR-6583 [4] (for carbon/low alloy steels) and NUREG/CR-5704 [5] (for
stainless steels), as appropriate for the material for each location. These expressions are:

For Carbon Steel [4, p. 69]: Fen = exp (0.585 - 0.00124T" - 0,101S*T*O* &%)

Substituting T' = 25°C in the above expression, as required by NUREG/CR-6583 to relate room temperature air data to
service temperature data in water [6], the following is obtained:

Fen= exp (0.585 - 0.00124(25°C) - 0.101 $* T* O* %)
= exp (0.554 - 0.101 S* T* O* &*)

For Low Alloy Steel [4, p. 69]: Fen =exp (0.929 ] 0.00124T' - 0.101S*T*0O* ;:*)

Substituting T' = 25°C in the above expression, as required by NUREG/CR-6583 to relate room temperature air data to
service temperature data in water [6], the following i$ obtained: ‘

Fen = exp (0.929 - 0.00124(25°C) - 0.101 S* T* O* ¢*)
= exp (0.898 - 0.101 S* T* O*¢*)

where [4, pp. 60 and 65]: Fe, = fatigue life correction factor

S* S for 0 < sulfur content, S < 0.015 wt. %
0.015 for S > 0.015 wt. %

S T* = 0forT<150°C |
= (T-150)for 150 < T <£350°C
T = fluid service temperature (°C)

O* = 0 for dissolved oxygen, DO < 0.05 parts per million (ppm)
In(DO/0.04) for 0.05 ppm < DO < 0.5 ppm ‘
= In(12.5) for DO > 0.5 ppm

g* = ( for strain rate, £ > 1%/sec
= ln(.:;*) for 0.001 < g < 1%/sec
= 1n(0.001) for & < 0.001%/sec
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For Types 304 and 316 Stainless Steel [5, p. 31]:  Fen=exp (0.935-T* 8* 0*)

where [5, pp. 25and 31]: Fe, = fatigue life correction factor
T* = (for T <200°C
= 1forT=200°C

T = fluid service temperature (°C)

;:* = ( for strain rate, £> 0.4%/sec

= In(€/0.4) for 0.0004 < & <0.4%/sec

= In(0.0004/0.4) for ¢ <0.0004%/sec
O* = 0.260 for dissolved oxygen, DO < 0.05 parts per million (ppm)
: = 0.172 for DO 2> 0.05 ppm

Bounding Fe, values are determined or, where necessary, computed for each load pair in the detailed
fatigue calculation for each component. The environmental fatigue is then determined as U,y = (U)
(Fen), where U is the original fatigue usage and Ueny is the environmentally assisted fatigue (EAF)
usage factor. All calculations can be found in Excel spreadsheet “VY-160-303 (Env Fat. Calcs).xls”
associated with this calculation.

From Reference [7], for the BWR, typical DO levels range from just over 200 ppb for normal water
chemistry (NWC) conditions to less than 10 ppb for hydrogen water chemistry (HWC) conditions.
Typical HWC system availabilities are greater than 90%. Based on VY -specific water chemistry
input for Entergy [8], which is also contained in Appendix A of this calculation, the input shown in
Table 1 is defined for use in this calculation.

The water chemistry input covers several portions of the RPV, as well as the feedwater and
recirculation lines. Although these regions encompass more areas than needed to address the two
components of interest in this calculation, environmental fatigue multipliers are developed for all of
these regions in this calculation for potential use in other evaluations associated with this project.

Therefore, based .on Table 1 and for the purposes of this calculation, the following is assumed:

e« Over the 60-year operating life of the plant, HWC conditions exist for 47% of the time, and
NWC conditions exist for 53% of the time.

o All operation through 11/1/2003 was assumed as NWC using the dissolved oxygen values
from the “Pre-NMCA” column in Appendix A, and all operation after 11/1/2003 was
‘assumed as HWC using the maximum oxygen values from the “Post-NMCA + HWC
(OLP)”, “Post-NMCA + HWC (EPU)”, and “Future Operation” columns in Appendix A.

e Recirculation line DO is 122 ppb pre-HWC and 48 ppb post-HWC.

e Feedwater line DO is 40 ppb for pre-HWC and 40 ppb for post-HWC conditions.

e RPV Upper Region DO is 114 ppb pre-HWC and 97 ppb post-HWC.

e RPV Beltline DO is 123 ppb pre-HWC and 46 ppb post-HWC.

e RPV Bottom Head Region DO is 128 ppb pre-HWC and 69 ppb post-HWC.
File No.: VY-16Q-303 o Page 5 of 24
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Based on the above typical DO levels, bounding Fe, multipliers for each of the three applicable
materials (carbon low alloy, and stainless steels) are shown in Tables 2 through 6 for the various
RPV and piping regions. :

The proj jected number of cycles used in this calculation is based on the number of cycles actually .
experienced by the plant in the past and forward-projected with some additional margin for 60 years
of operation, as documented in Reference [9]. In addition, the latest governing stress analysis for
each location was utilized, and any relevant effects of Extended Power Uprate (EPU) operation were
mcorporated as necessary. With these assumptions, the cumulative usage factor (CUF) values
documented in this calculation are considered applicable for sixty years of operation 1nclud1ng all
relevant EAF and EPU effects

4.0 CALCULATIONS

The enalyses for the NUREG/CR-6260 locations identified in Section 2.0 are provided in this A
section. As previously noted, the fatigue calculations for 60 years for all locations make use of the
60-year projected cycles for VY from Reference [9], and incorporate EPU effects.

. Since the F., methodology documented in References [4] and [5] is relatively “new” technology;, it is -
intended to apply to “modern-day” fatigue analyses, i.¢., applied to fatigue analyses that use current
ASME Code fatigue curves, etc. Therefore, to be consistent with this approach, the evaluation for
the all locations will also utilize modern-day fatigue calculation methodology using the 1998
Edition, 2000 Addenda of the ASME Code [11]. This involves applying a Young’s Modulus
correction factor (i.€., Eutiguc curve/ Eanalysis) to the calculated stresses, applying K. where appropriate,
and utilizing the 2000 Addenda fatigue curve. -

NOTE: It is recognized that some of the references used in this calculation are not the latest
revision; for example, Reference [12] (VYC-378, Revision 0) has been revised. However,
‘the details necessary to perform the evaluations in this calculation are not necessarily
contained in the latest revision of all documents. Therefore, wherever necessary, the
appropriate revision of the governing document is referenced in order to obtain all =
- appropriate inputs necessary to perform the EAF calculations. So, it should be recognized
that, despite using what appear to be outdated revisions of some references, use of these

references is for input data use only. All calculations represent the latest available analyses
for all locations. :

NOTE: Hand calculatlons may yield results slightly different than the values shown in the tables of

.this calculation due to round-off based on the szgnzf cant figures utilized by the spreadsheet
used for these calculations.
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4.1 liPV Lower Head

The 60-year CUF value (without EAF effects) for the RPV shell/bottom head location was reported
in Table 4.3-3 of the VY LRA submittal to be 0.400. The EAF CUF estimated by Entergy for this
location was 0.98, based on an overall F,, of 2.45. Based on this result, further refined analysis
would not normally be necessary to show acceptable EAF CUF results for this component.
However, the calculation for this location is updated in this section to reflect the updated water
chemistry information supplied for this project.

The CUF value reported in the VY LRA for the RPV shell/bottom head location is 0.400. This value
is the original design basis CUF from the RPV Stress Report, as noted on page B8 of Reference [12].
However, as noted on page A61 of Reference [12], this CUF corresponds to Point 8, which is located
on the outside surface of the RPV bottom head at the junction with the support skirt. Therefore, this
location is not exposed to the reactor coolant, and EAF effects do not apply. Based on this,
evaluation of the limiting location along the inside surface of the RPV bottom head was performed.

Based on a review of the primary plus secondary stresses tabulated for all locations along the bottom
head on page AS52 of Reference [12], Point 14 was selected for EAF evaluation. Per Section 3.2.1.2
of Reference [13], none of the CUF values for the RPV bottom head region were evaluated for the
effects of EPU, as the CUF values are below the EPU screening criteria value of 0.5. Therefore, asa
part of the evaluation for this location, EPU effects were included. Per References [14] and [19], the .
RPV shell material is low alloy steel (A-533, Grade B). ‘

The new CUF calculation for Point 14 for 40 years, which includes the use of updated methodology
and incorporates EPU effects [14], is shown at the top portion of Table 7. The CUF for 40 years
(without EAF effects) is 0.0057.

The fatigue calculation for 60 years for the RPV shell/bottom head location is also shown in Table 7.
The results show a CUF (without EAF effects) of 0.0085 for 60 years. The fatigue calculation for 60
years makes use of the 60-year projected cycles for VY from Reference [9]. '

The resulting environmental fatigue calculation for the RPV shell/bottom head location is shown in
Table 7. Bounding F., multipliers were applied in the calculations. RPV bottom head water
chemistry conditions from Tables 1 and 6 are used for this location. The results show an EAF
adjusted CUF of 0.0809 for 60 years, which is acceptable (i.e., less than the allowable value of 1.0).

The CUF determined for Point 14 is very low. Comparison to other locations of the RPV
shell/bottom head region indicates it is not the limiting location from a fatigue perspective. Review
of the CUF values in Table 3-1 of Reference [15] reveals that the shroud support (at vessel wall
junction) location is potentially more limiting, so EAF evaluation of that location is also performed.

Per page S3-99f of Reference [16], the design basis CUF of 0.06 is for Point 9. Page S3-85 of
Reference [16] reveals that this point is on the RPV shell at the junction of the shroud support plate.
Per References [14] and [19], the RPV shell material is low alloy steel (A-533, Grade B).

File No.: VY-16Q-303 . , Page 7 of 24
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The revised and updated CUF calculation for Point 9 for 40 years, which includes the use of updated
methodology and incorporates EPU effects, is shown at the top portion of Table 8. The CUF for 40
years (without EAF effects) is 0.0549. This CUF value is more limiting than the RPV shell/bottom
head location evaluated in Table 7, so it is considered to be the governing location for VY with
respect to the equivalent NUREG/CR-6260 RPV shell/bottom head location.

The fatigue calculation for 60 years for the RPV shell/shroud support location is also shown in
Table 8. The results show a CUF (without EAF effects) of 0.0774 for 60 years. The fatigue
calculation for 60 years makes use of the 60-year projected cycles for VY from Reference [9].

The resulting environmental fatigue calculation for the RPV shell/shroud support location is shown
in Table 8. Bounding F., multipliers were applied in the calculations. RPV bottom head water
chemistry conditions from Table 6 are used for this location. The results show an EAF adjusted
CUF of 0.7364 for 60 years, which is acceptable (i.e., less than the allowable value of 1.0).

File No.: VY-16Q-303 ' , Page 8 of 24
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4.2 ‘RR Inlet Nozzle -

For conservatism due to the different materials involved, two locations are evaluated for the RR inlet
nozzle: (1) the limiting location in the nozzle forging, and (2) the limiting location in the safe end.

The 60-year CUF value (without EAF effects) for the RR inlet nozzle in the VY LRA submittal is
0.610. However, that analysis used conservative transient definitions and cyclic projections for 60
years of operation that have since been updated. The applicable CUF values are those shown in
Table 3-1 of Reference [15] (0.1058 for the safe end, and 0.03 for the nozzle for 40-years), except
that these values are pre-EPU.

For the RR inlet nozzle forging, the governing CUF ‘calculation is shown on page B28 of

Reference [12], where a value of 0.03 was obtained. From pages A269 and A270 of Reference [12],
the CUF calculation corresponds to Point 12 in the nozzle forging, which is on the outside surface of
the nozzle on the outboard end of the nozzle transition. Although this location is not exposed to the
reactor coolant, it will be conservatively evaluated for EAF effects as it is the bounding fatigue
location in the nozzle forging. As a part of the evaluation for this location, EPU effects were
included. Per page I-S8-4 of Reference [17], the RR inlet nozzle material is low alloy steel (A-508
Class II).

The new CUF calculation for Point 12 for 40 years, which includes the use of updated methodology
and incorporates EPU effects [14], is shown at the top portion of Table 9. The CUF for 40 years
(without EAF effects) is 0.0433.

The fatigue calculation for 60-years for the RR inlet nozzle forging location is also shown in Table 9.
The results show a CUF (without EAF effects) of 0.0650 for 60 years. The fatigue calculation for 60
years makes use of the 60-year projected cycles for VY from Reference [9].

The resulting environmental fatigue calculation for the RR inlet nozzle forging location is shown in

.Table 9. Bounding F., multipliers were applied in the calculations. RPV beltline water chemistry
conditions from Table 5 are used for this location. The results show an EAF adjusted CUF of 0.5034
for 60 years, which is acceptable (i.e., less than the allowable value of 1.0)

For the RR inlet nozzle safe end, the governing CUF calculation is shown on page B27 of Reference
[12], where a value of 0.1058 was obtained. From pages A257 and A259 of Reference [12], the
CUF calculation corresponds to Line 6 at the inside surface of the safe end. Page A238 of Reference
[12] reveals that this location 1s location at the nozzle-to-safe end weld. Per Section 3.2.1.2 of
Reference [13], the CUF value for the RR inlet nozzle safe end was evaluated for the effects of EPU,
since the original CUF calculated in Reference [18] was 0.551 (which was adjusted downward to
0.1058 by Entergy in Reference [12] based on further refined evaluation). Therefore, as a part of the
evaluation for this location, EPU effects were included. Per page 8 of Reference [18], the RR inlet
nozzle safe end material is 316L stainless steel.
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The new CUF calculation for the RR inlet nozzle safe end for 40 years, which includes the use of
updated methodology and incorporates EPU effects [14], is shown at the top portion of Table 10.
The CUF for 40 years (without EAF effects) is 0.0017.

The fatigue calculation for 60 years for the RR inlet nozzle safe end location is also shown in
Table 10. The results show a CUF (without EAF effects) of 0.0017 for 60 years. The fatigue
calculation for 60 years makes use of the 60-year projected cycles for VY from Reference [9].

The resulting environmental fatigue calculation for the RR inlet nozzle safe end location is shown in

Table 10. Bounding F., multipliers were applied in the calculations. Recirculation line water
chemistry conditions from Table 2 are used for this location. The results show an EAF adjusted
CUF of 0.0199 for 60 years, which is acceptable (i.e., less than the allowable value of 1.0)
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5.0 RESULTS OF ANALYSIS

~ The final environmental fatigue results contained in Sections 4.1 and 4.2 (and associated Tables 7
through 10) for the RPV shell/bottom head and RR inlet nozzle locatlons are summarized in
Table 11.

6.0 CONCLUSIONS AND DISCUSSION

In this calculation, EAF calculations were performed in accordance with the GALL Report [2] for
the following VY locations:

.o RRinlet nozzle, consisting of the following boundlng locations:
o Nozzle forging (low alloy steel)
o Safe end (stainless steel)
e RPV shell/bottom head, consisting of the following bounding locations:
o Limiting bottom head shell inside surface location (low alloy steel)
o Limiting RPV shell/shroud support location (low alloy steel)

The above locations were selected based on the locations identified in NUREG/CR-6260 for the
older vintage GE plant and plant-specific fatigue calculations that determined the limiting locations
for VY. Calculations for the remaining NUREG/CR-6260 locations will be documented in other
analyses performed under this project.

The EAF results for the locations identified above are shown in Table 11. These results indicate that
the fatigue usage factors, including environmental effects, are within the allowable value for 60 years
of operation for all locations evaluated. The calculations for all locations make use of the 60-year
projected cycles for VY and incorporate EPU effects. Therefore, no additional evaluation is required
for these components, and the GALL requirements are satisfied.
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Table 1: Water Chemistry Calculations

Date of HWC Implementation: 11/01/2003 (see Appendix A)
Availability of HWC System Since HWC Implementation: 98.54%  (see Appendix A)
Projected Future HWC System Availability: 08.5%  (see Appendix A, assume same as recent experience)

Recirculation Line DO
pre-HWC: 122 ppb (see Appendix A)
post-HWC: 48 ppb (see Appendix A)

Feedwater Line DO
pre-HWC: 40 ppb (see Appendix A)
post-HWC: 40 pPpb (see Appendix A)

RPV Upper Region DO
pre-HWC: 114 ppb (see Appendix A)
post-HWC: 97 ppb (see Appendix A)

RPV Beltiine Region DO
pre-HWC: 123 ppb (see Appendix A)
post-HWC: 46 ppb (see Appendix A)

RPV Bottom Head Region DO
pre-HWC: 128 ppb (see Appendix A)
post-HWC: 69 Ppb (see Appendix A)

Plant Startup Date: 03/22/1972 (see Appendix B}

Time at pre-HWC Conditions: 31.61 years (calculated, includes leap years.)
Date of Calculations:  04/30/2007
Time Since HWC Implementation: 3.49  years (calculated, includes leap years.)
Projected Future Time for HWC Operation: 24.90  years (calculated, includes leap years.) |
Ovwerall HWC Availability:  47%

Note: All operation through'11/1/2003 was assumed as NWC using the dissolved oxygen values from the “Pre-NMCA”
column in Appendix A, and all operation after 11/1/2003 was assumed as HWC using the maximum oxygen values
from the “Post-NMCA + HWC (OLP)”, “Post-NMCA + HWC (EPU)”, and “Future Operation” columns in

Appendix A. ’
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Table 2: Bounding'Fen‘ Multipliers for Recirculation Line

Y

Low Alloy Steel:

For a BWR with HWC environment (post-HWC implementation):
DO = 48 ppb = 0.048 ppm

DO < 0.050 ppm, so 0" =0
Thus: - o
T¢C) T(F) Fen
0 32 245
50 122 2.45
100 212, 2.45
150 302 - 245
200, -392 2.45
250 482 2.45
288 550 2.45
Thus, maximum Fg, = 2.45

Fen = exp(0.898 - 0.101S*T"0O*:*)

Assume S* = 0.015 (maximum)
Assume g+ = In(0.001) = -6.908 (minimum)

(T*= (T;150) for T > 150°C]

For a BWR with NWC environment (pre-HWC implementation):
DO = 122 ppb = 0.122 ppm, so O* = In(0.122/0.04) = 1.115

Thus:
T(°C) T(F) Fen
-0 32 245
-50 122 2.45
100 212 2.45
150 302 2.45
" 200 392 " 4.40
250 482 7.89
288 550 12.29
Thus, maximum Fe, = 12.29

Carbon Steel:

For a BWR with HWC environment (post-HWC impleme‘ntation)’:
DO = 48 ppb = 0.048 ppm :
DO < 0.050 ppm, so 0" =0

Fen = €xp(0.554 - 0.101S*T"0"¢")

Assume S* = 0,015 (maximum)
Assume gx = In(0.001) = -6.908 (minimum)

- For a BWR with NWC environment (pre-HWC implementation):

Thus:

T(°C) T(°F) Fen

0 32 174

50 122 1.74

100 212 1.74

150 © 302 1.74

200 392 1.74

250 482 1.74

288 550 1.74

- Thus, maximum Fen = | 1.74

[T*= (T-150) for T > 150°C] |

Thus:
- T¢C) T(F) Fen
0 32 1.74
50 122 1.74
100 212 1.74
150 302 1.74
200 392 3.12
250 482 5.59
288 | 550 8.71
Thus, maximum Fg, = 8.71

DO = 122 ppb = 0.122 ppm, so O = In(0.122/0.04) = 1.115

Stainless Steel:

For a BWR with HWC environment (post-HWC implementation):
DO = 48 ppb = 0.048 ppm < 0.050 ppm, so O* = 0.260 ’
Conservatively use T = 1 for T > 200°C

Fen = exp(0.935 - T':*0")

For a BWR with NWC environment (pre-HWC implementation):
DO = 122 ppb = 0.122 ppm > 0.05 ppm, so O* = 0.172
Consenvatively use T" = 1 for T > 200°C

Thus: Thus:
¢* = 0 for ¢ > 0.4%/sec 50 Fop = 2.55 .80 Fgp = 2.55
&" = In(¢/0.4) for 0.0004 <= ¢ <= 0.4%/sec 50 Fe, ranges from 2.55 50 Fg, ranges from 2.55
. ) to 15.35 to 8.36
£* = In(0.0004/0.4) for ¢ < 0.0004%/sec S0 Fe, = 15.35 so Fgp = 8.36
Thus, maximum F,, = 15.35 Thus, maximum F, = 8.36
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Table 3: Bounding F., Multipliers for Feedwater Line

Low Alloy Steel: Fen = exp(0.898 - 0.101S*T*0%")

Assume S* = 0.015 (maximum)
Assume ¢x = In(0.001) = -6.908 (minimum)

For a BWR with HWC environment (post-HWC implementation): For a BWR with NWC environment (pre-HWC implementation):

DO = 40 ppb = 0.040 ppm < 0.050 ppm so O* = 0 DO = 40 ppb = 0.040 ppm < 0.050 ppm so O* =0
Thus: Thus:
T(°C) T (°F) Fen ’ T(C) T(F) Fen
0 32 2.45 0 . 32 2.45
50 122 2.45 50 122 2.45
100 212 2.45 ) 100 212 2.45
150 ' 302 2.45 150 302 2.45
200 ' 392 - ) 245 200 392 2.45
250 482 245 250 482 245
288 550 2.45 - 288 550 2.45
Thus, maximum Fg, = 2.45 [T*=(T-150) for T > 150°C} Thus, maximum Fg, = 245
Carbon Steel: Fen = exp(0.554 - 0.101S*T"O":")

Assume S* = 0.015 (maximum)

Assume g = In{0.001) = -6.908 (minimum) .
For a BWR with HWC environment (post-HWC implementation): For a BWR with NWC environment (pre-HWC implementation):
" |DO = 40 ppb = 0.040 ppm < 0.050 ppm s0 O* = 0 DO = 40 ppb = 0.040 ppm < 0.050 ppm so O* = 0
Thus: Thus: .
T(°C) T{°F) Fer T(°C) T(F) Fen
0 32 1.74 0 32 1.74
50 122 1.74 50 122 1.74
100 212 1.74 © 100 212 1.74
150 . 302 1.74 150 302 1.74
200 392 . 1.74 200 . 392 1.74
250 ., 482 . 174 © 250 482 1.74
288 550 1.74 288 550 1.74
Thus, maximum Fg, = 1.74 [T*= (T-150) for T > 150°C] * Thus, maximum Fg, = 1.74
There is no stainless steel in the Class 1 feedwater line.
L]
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‘Table 4: Bounding F., Multipliers for RPV Upper Region

Low Alloy Steel: . Fen = €xp(0.898 - 0.101S"T*O":")

Assume S§* = 0.015 (maximum)
Assume g+ = In(0.001) = -6.908 (minimum)

For a BWR with HWC environment (post-HWC implementation): For a BWR with NWC environment (pre-HWC implementation):

DO = 97 ppb = 0,097 ppm, so O* = In(0.097/0.04) = 0.886 DO = 114 ppb = 0.114 ppm, so O* = In{0.114/0.04) = 1.047
Thus: ) . ' " Thus:
T(°C) T(°F) Fen ‘ T(°C) T(F) Fen
0 32 2.45 o 0 . 32 245
50 122 2.45 : 50 122 245
100 212 . 2.45 100 |- 212 2.45
150 . ' 302 2.45 - . 150 302 2.45
200 392 3.90 200 . 392 4.25
250 482 6.20 250 482 - 7.35
288 550 8.82 288 550 11.14
Thus, maximum Fg, = 8.82 [T*= (T-150) for T > 150°C] Thus, maximum Fg, = 11.14
Carbon Steel: Fen = €xp(0.554 - 0.101S* T*O*¢*)
Assume S* = 0.015 (maximum) ..

Assume g» = [n{0.001) = -6.908 (minimum)

For a BWR with HWC environment (post-HWC implementation): For a BWR with NWC environment (pre-HWC implementation):
DO = 97 ppb = 0.097 ppm, so O* = In(0.087/0.04) = 0.886 ) : DO = 114 ppb = 0.114 ppm, so O*" = In(0.114/0.04) = 1.047
Thus: Thus:
T(°C) T(F) Fen T(°C) T(F) Fen
0 32 1.74 0 .32 1.74
50 122 . o174 50 122 1.74
100 212 1.74 100 212 1.74
150 302 1.74 ’ 150 302 1.74
200 392 277 . 200 392 3.01
250 482 4.40 ) . 250 482 521
288 ) 550 ] . 6.25 : 288 550 7:90
Thus, maximum Fe, = 6.25 [T*= (T-150) for T > 150°C] ’ Thus, maximum Fg, = 7.90
Stainless Steel: 7 . Fen = €xp(0.935 - T":*0O%)
For a BWR with HWC environment (post-HWC implementation): For a BWR with NWC environment {(pre-HWC implementation):
DO = 97 ppb = 0.097 ppm > 0.050 ppm, so O* = 0.172 DO = 114 ppb = 0.114 ppm > 0.05 ppm, so O* = 0.172
Conservatively use T* = 1 for T > 200°C Conservatively use T* = 1 for T > 200°C
Thus: ) Thus:
g" = 0forg > 0.4%/sec S0 Fen = 2.55 S0 Fgp = 2.55
£* = In{g/0.4) for 0.0004 <= ¢ <= 0.4%/sec s0 Fg, ranges from 255 so Fg, ranges from 2.55
to 8.36 to 8.36
£* = In(0.0004/0.4) for ¢ < 0.0004%/sec 80 Fgp = 8.36 S0 Fep = 8.36
Thus, maximum Fe, = 8.36 Thus, maximum Fg, = 8.36
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Table 5: Bounding Fe, Multipliers for RPV Beltline Region

Low Alloy Stesl:

For a BWR with HWC environment (post-HWC implementation):
DO = 46 ppb = 0.046 ppm . :
DO < 0.050 ppm, so O* =0

Fon = €xp(0.898 - 0.1015°T"0%¢")

Assume S* = 0.015 (maximum)
Assume gx = In(0.001) = -6.9_08 (minimum)

For a BWR with NWC environment (pre-HWC implementation):
DO = 123 ppb = 0.123 ppm, so O* = In(0.123/0.04) = 1.123

Thus: Thus:
T(C) T(°F) Fen T(°C) T(°F) Fen
0 32 2.45 0 32 245
50 122 245 50 122 2.45
100 212 2.45 100 212 245
150 302 2.45 150 302 245
200 392 2.45 200 392 4.42
269.45 517.01 2.45 269.45 517.01 10.00
288 550 2.45 288 550 12.43
Thus, maximum Fg, = 2.45 [T*= (T-150) for T > 150°C} Thus, maximum Fq, = 12.43

Carbon Steel:

For a BWR with HWC environment (post-HWC implementation):
DO = 46 ppb = 0.046 ppm
DO < 0.050 ppm, so O* =0

Fen = exp(0.554 - 0.101S*T*O%:*)

Assume S* = 0.015 {(maximumy.
Assume ¢+ = In(0.001) = -6.908 (minimum)

For a BWR with NWC environment (pre-HWC implementation):
DO = 123 ppb = 0.123 ppm, s0 O* = In(0.123/0.04) = 1.123

Thus: Thus:

T(°C) T(°F) Fen T(C) T (°F) Fon
0 32 174 0 32 174
50 ] 122 1.74 50 122 1.74
100 212 1.74 100 212 1.74
150 302 1.74 150 302 1.74
200 392 1.74 200 392 3.13
250 482 1.74 250 482 5.64
288 550 1.74 288 550 8.81

Thus, maximum Fg, = 1.74

[T*= (T-150) for T > 150°C] Thus, maximum Fen = 8.81

Stainless Steel:

For a BWR with HWC environment (post-HWC implementation):
"|DO = 46 ppb = 0.046 ppm < 0.050 ppm, so O* = 0.260
Conservatively use T* = 1 for T > 200°C

Fen = exp(0.935 - T5"0")

For a BWR with NWC environment (pre-HWC implementation):
DO = 123 ppb = 0.123 ppm > 0.05 ppm, so O* = 0.172
Consenatively use T* = 1 for T > 200°C

Thus: Thus:
¢* = 0for ¢ > 0.4%/sec 0 Fon = 2.55 80 Fop = 2.55
&* = In(c/0.4) for 0.0004 <= ¢ <= 0.4%/sec s0 Fg, ranges from 2.55 . 0 Fep ranges from 2.55
to 15.35 : ’ o . to 8.36
& = In(0.0004/0.4) for ¢ < 0.0004%/sec 50 Fop = 15.35 - 50 Fon = 8.36
Thus, maximum Fg, = 15.35 Thus, maximum Fg, = 8.36
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Table 6: Bounding F., Multipliers for RPV Bottom Head Region

Low Alloy Steel:

For a BWR with HWC enviroﬁment (post-HWC implementation): .
. |DO = 69 ppb = 0.069 ppm so O = In(0.069/0.04) = 0.545

Thus:
| T{C) T(F) Fen
0 32 2.45
50 122 2.45
100 212 2.45
150 302 2.45
200 302 3.27
250 482 4.34
288 550 5.39
Thus, maximum Fe, = 539

‘Fen = €xp(0.898 - 0.101S*T*0%:")

Assume S*.= 0.015 (maximum)
Assume ¢* = In(0.001) = -6.908 (minimum)

[T*= (T-150) for T > 150°C]

For a BWR with NWC environment (pre-HWC implementation):
DO = 128 ppb = 0.128 ppm, so O = In(0.128/0.04) = 1.163 '

Thus:
T(°C): T(F) Fen
0 32 245
50 122 245
100 212 245
150 302 245
200 392 4.51
250 482 8.29
288 550 13.17
13.17

Thus, maximum Fe, =

Carbon Steel:

For a BWR with HWC environment (post-HWC implementation):
DO = 69 ppb = 0.069 ppm, so O* = In(0.069/0.04) = 0. 545

Fen = exp(0.554 - 0.101S8*T*O*:*)

Assume

= 0.015 (maximum)

Assume gk = In(0.001) = -6.908 (minimum)

For a BWR with NWC environment (pre-HWC implementation):
DO = 128 ppb = 0.128 ppm, so O* = In(0.128/0.04) = 1.163

Thus: > ’ Thus:
T(°C) T(F) Feon T(°C) T(F) Fen
0 32 1.74 0 32 1.74
50 122 1.74 50 122 1.74
100 212 1.74 100 212 1.74
© 150 302 1.74 150 302 1.74
200 392 2.31 200 392 3.20
250 482 3.08 250 482 5.88
288 550 3.82 288 550 9.34
Thus, maximum Fg, = ) 3.82 (T*= (T-150) for T > 150°C] Thus, maximum Fe, = 9.34
Stainless Steel: Fen = exp(0.935 - T'¢*0%)
For a BWR with HWC envirdnment (post-HWC im'plementation): For a BWR with NWC environment (pre-HWC implementation):
DO = 69 ppb = 0.069 ppm > 0.050 ppm, so O* = 0.172 DO = 128 ppb = 0.128 ppm > 0.05 ppm, so O* = 0.172
Consenvatively use T* = 1 for T > 200°C Consenatively use T = 1 for T > 200°C
Thus: Thus:
= 0 for ¢ > 0.4%/sec S0 Fep = 2.55 . 80 Fepn = 2.55
€" = In(e/0.4) for 0.0004 <= ¢ <= 0.4%/sec 50 Fep ranges from 255 - 50 Fe, ranges from 2.55
to 8.36 . ; to 8.36
&* = In{0.0004/0.4) for ¢ < 0.0004%/sec $0 Fep = 8.36 . S0 Fop = 8.36
.8.36 ’ Thus, maximum Fe, = 8.36

Thus, maximum Fg, =
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Table 7: EAF Evaluation for RPV Shell/Bottom Head Location

Component: RPV Shell/Bottom Head
NUREG/CR-6260 CUF: 0.032 (for reference only)
Reference: NUREG/CR-6260, p. 5-102
Stress Report CUF: 0.0057 (for Point 14, see below)
Material: Low Alloy Steel (Material = A-533 Gr. B per References [14] and [19])

Design Basis CUF Calculation for 40 years:

Efatigue curve/Eanaysis = ©1.149 Conservatively used minimum E of 26.1 from Section S2 Appendix of RPV Stress Report.
s Power Uprate = 1.0067 =(549 - 100) / (546 - 100) per 4.4.1.b of 26A6019, Rev. 1 [14]
K= 1.000 stress concentration factor
m= 2.0 NB-3228.5 of ASME Code, Section il {11]
n= 0.2 NB-3228.5 of ASME Code, Section 1l [11]
Sm = 26,700 psi (ASME Code, Section Ii, Part D [11])
P +Pg+Q (see Note 1) Ko (see Note 2) Sy (see Note 3) N (see Note 4) N (see Note 5) u '
44,526 1.00 25,762 200 35,300 0.0057
| Total, Uy = 0.0057

Notes: 1. P, +P,+Q is obtained for Point 14 from p. A52 of VYC-378, Rev. 0.

2. K, computed in accordance with NB-3228.5 of ASME Code, Section Iil.

3 S, = 0.5 K, K, " E tayave curve”’E anarysis ~ Power Uprate * (P +P 5 +Q).

4. nfor 40 years is the number of Heatup-Cooldown cycles, per p. B8 of VYC-378, Rev. 0.
5. N obtained from Figure I-9.1 of Appendix | of ASME Code, Section Iil.

6.

. n for 60 years is the projected number of Heatup-Cooldown cycles.

Revised CUF Calculation for 60 Years:

P +Pg+Q (see Note 1) Ke (see Note 2) Sy (see Note 3) N (see Note 6) N (see Note 4) U
- 44,526 1.00 25,762 300 35,300 0.0085
| Total, U= 0.0085

Environmental CUF Calculation for 60 Years:

Maximum Fgn.nwe Multiplier for HWC Conditions = 5.39 (from Table 6)
Maximum Fe,nwe Multiplier for NWC Conditions = 13.17  (from Table 6) -

Uonv-so = Uso X Fennwe X 0.53 + Ugo X Fonywe X 0.47 = 0.0809°
Overall Multiplier = Ugpy.60/Ugo = 9.51
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Table 8: EAF Evaluation for Limiting RPV Shell/Shroud Support Location

Component: RPV Shell at Shroud Support
NUREG/CR-6260 CUF: 0.032
Reference: NUREG/CR-6260, p. 5-102
Stress Report CUF: 0.0549
Material: Low Alloy Steel

(for reference only)

(for Point 9, see below)
(Material = A-533 Gr. B per References {14] and [19}}

Design Basis CUF Calculation for 40 years:

Hydrotest g, =

26,240 psi (p. S3-97 of RPV Stress Report)
Hydrotest o, = -1,250 psi (p. $3-97 of RPV Stress Report)
Stress Concentration Factor, K; = 2.40 (p. S3-99d of RPV Stress Report)
Hydrotest Kig, = 62,976 psi (p. S3-97 of RPV Stress Report)
Improper Startup o, = 28,060 psi (p. S3-98 of RPV Stress Report)
Improper Startup o, = -1,025 PSi (p. $3-98 of RPV Stress Report)
Improper Startup Skin Stress = 156,009 psi (p. $3-98 of RPV Stress Report)
Improper Startup Kig, + Skin Stress = 223,443 psi (p. $3-98 of RPV Stress Report)
Wamup o, = -5,707 psi (p. S3-99a of RPV Stress Report)
Warmup o = -102 psi (p. $3-99a of RPV Stress Report)
Warmup K‘O"b = -13,696 psi (p. S3-99a of RPV Stress Report)
Efatigus curve/Eanalysis = 1.0417 30.0/28.8 per S3-99f of RPV Stress Report and ASME Cade fatigue curve
Power Uprate = 1.0067 =(549 - 100) / (546 - 100) per 4.4.1.b of 26A6019, Rev. 1 [14]
m= 2.0 NB-3228.5 of ASME Code, Section lli [11]
n= 0.2 NB-3228.5 of ASME Code, Section Il [11]
Sp = 26,700 pSi (ASME Code, Section i, Part D [11])
PL+Pg+Q (see Note 1) Ewents Ko (seé Note 2) Sy (see Note 3) N (see Note 4) N (see Note 5) U
34,690 Improper Startup - Warmup 1.00 124,825 5 332 0.0151
33,095 Hydrotest - Warmup 1.00 40,804 322 8,095 0.0398
| Total, U= 0.0549
Notes: 1. P +P4+Q is computed for Point § based onthe [{ o, - o,) EV;",, < (6,4 01 gvem» ] Stress intensity.

1
2. K, computed in accordance with NB-3228.5 of ASME Code, Section ill.

3. san =05" Ke 'Eh:{lguscurw/Eanaly:Is * Power Uprate '[(K,a', - U'r) Event1 ~ (K,cr, - G'r) Event 2 1

4. nfor 40 ysars is the number of cycles as follows per p. S3-99e and S3-99f of the RPV Stress Report:

Improper Startup = 5 cycles
Hydrotest = 2 cycles
Isothermal at 70°F and 1,000 psi = 120 cycles (same as number of Startup events)
Warmup-Cooldown = 199 cycles
Warmup-Blowdown = 1 cycle
TOTAL = 327 cycles
5. N obtained from Figure I-9.1 of Appendix | of ASME Code, Section lil.
6. n for 60 years is the projected number of cycles as follows:
Improper Startup = 1 cycles
Hydrotest= . 1 cycles
Isothermal at 70°F and 1,000 psi = 300 cycles (same as number of Startup events)
Warmup-Cooldown = 300 cycles
Warmup-Blowdown = 1 cycle ]
TOTAL = 603 cycles

Revised CUF Calculation for 60 Years:

P +Pg+Q (see Note 1) Ke (see Note 2) S,y (see Note 3) N (see Note 6) N (see Note 4) u
34,690 Improper Startup - Warmup 1.00 124,825 1 332 0.0030
- 33,095 Hydrotest - Warmup 1.00 40,804 602 8,095 0.0744
T Total, Uy = 0.0774

Environmental CUF Calculation for 60 Years:

Maximum Fe, ywe Multiplier for HWC Conditions =

5.39
Maximum Fgn.nwe Multiplier for NWC Conditions = 13.17
Ugnv.60 = Ugo X Fen-NWC x 0.53 + UGO X Fen-HWC x 047 = 0.7364
Overall Multiplier = Uapny.go/Ugo = 9.51

{from Table 6)
(from Table 6)
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Table 9: EAF Evaluation for RR Inlet Nozzle Forging Location

Component: Recirculation Inlet Nozzle Forging

NUREG/CR-6260 CUF: 0.310 (for reference only)
Reference: NUREG/CR-6260, p. 5-105.
Stress Report CUF: 0.0433 (updated for Point 12, see below)
Material: Low Alloy Steel (Material = A-508 CI. il per p. I-S8-4 of CBIN Stress Report Section S8}

Design Basis CUF Calculation for 40 years:

Etatigue curve/Eanalysis = 1.1278 =30.0/26.6 (per p. 1-S8-24 of CBIN Stress Report Section S8 and ASME Code fatigue curve)
Power Uprate = 1.0067 =(549 - 100) / (546 - 100) per 4.4.1.b of 2646019, Rev. 1 [14]
K = 1.660 stress concentration factor (p. A270 of VYC-378, Rev. 0 {12}))
m= 2.0 NB-3228.5 of ASME Code, Section I [11]
n= 0.2 " NB-3228.5 of ASME Code, Section Il [11]
Sy = 26,700 psi (ASME Code, Section i, Part D [11])
P +Pg+Q'(see Note 1)  Skin Stress (see Note 2) K, (see Note 3) Sy (see Note 4) N (see Note 5) N (see Note 6) U
43,110 15,145 1.00 49,224 200 4,614 0.0433
[ Total, U= 0.0433

Notes: 1. P, +P4+Q is obtained for Point 12 from p. A270 of VYC-378, Rev. 0.

2. Skin Stress is obtained for Point 12 from p. A270 of VYC-378, Rev. 0.

3. K, computed in accordance with NB-3228.5 of ASME Code, Section Ill.

4. S, TO05 K, "E e ounve B anatysis ~ POWRr Uprate *[ (P +P,+Q) K, + Skin Stress ].
5. nfor 40 years is the number of Heatup-Cooldown cycles, per p. B28 of VYC-378, Rev. 0.
6. N obtained from Figure 1-9.1 of Appendix | of ASME Code, Section Ili.

7.

. n for 60 years is the brojected number of Heatup-Cooldown cycles.

Revised CUF Calculation for 60 Years:

P +Pg+Q (see Note 1)  Skin Stress (see Note 2) K, (see Note 3) Sy (see Note 4) N (see Note 7) N (see Note 6) U
43,110 15,145 1.00 49,224 300 - 4,614 0.0650
| Total, U =  0.0650

Environmental CUF Calculation for 60 Years:

Maximum Fen.qwe Muitiplier for HWC Conditions = 2.45 (from Table 5)
Maximum Fe,.nwe Multiplier for NWC Conditions = 1243 (from Table 5)

Uenv-s0 = Ugo X Fannwe X 0.53 + Ugy X Fonywe X 0.47 = 0.5034
Overall Multiplier = Uenveo/Uso =.  7.74.
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Table 10: EAF Evaluation for RR Inlet Nozzle Safe End Location

Component: Recirculation Inlet Nozzle Safe End
NUREG/CR-6260 CUF: 0.310 (for reference only)
Reference: NUREG/CR-6260, p. 5-105
Stress Report CUF: 0.0017 (updated for Location 6-1, see below)
Material: Stainless Steel  (316L per p. 8 of 23A4292, Rev. 4)

Design Basis CUF Calculation for 40 years:

Eratigue curve/ Eanalysis = 1.1076 =28.3/25.55 (per p. 62 of Reference (18] and ASME Code fatigue curve)
Power Uprate = 1.0067  =(549- 100) / (546 - 100) per 4.4.1.b of 26A6019, Rev. 1 [14]
K= 1.280 stress concentration factor (p. B27 of VYC-378, Rev. 0 [12])
m= 1.7 NB-3228.5 of ASME Code, Section il [11]
n= 0.3 NB-3228.5 of ASME Code, Section Ili [11]
Sm = 16,600 psi (ASME Code, Section I, Part D [11])
P +Pa+Qsee Note 1)  P+Q+F (seoNote2) K, (seeNote3) Sy (see Note 4). N (see Note 5) N (see Note 6) U
47,183 36,972 1.00 26,385 2,076 1,242,266 0.0017
T Total, U= 0.0017

Notes: 1. P, +P,+Q is obtained for Surface | (after weld overiay) from p. 117 of Reference [18].
2. P+Q+F is obtained for Point 6- from p. 118 of Reference [18] (BEFORE weld overlay).
3. K, computed in accordance with NB-3228.5 of ASME Code, Section Ill.

4. S, =05"K, "E e cune’E anaivsis ~ Power Uprate * [ (PYQ+F) K, ].
5. nfor 40 years is the number of cycles as follows per p. B26 of VYC-378, Rev. 0:
- : Design Hydrotest = 130
Loss of Feedpumps Composite:
Startup/Shutdown = 290
SRV Blowdown = 8
' Loss of Feedwater Pumps 30 10 events x 3 up/down cycles per event
SCRAM = 270
Normal +/- Seismic = 11 10 cycles of upset seismic, plus 1 Level C seismic event
Normal = 739 = Sum of all of above events
Zeroload = 598 = Startup/Shutdown + SRV Blowdown + Scram + LOFP
Total number of cycles = 2,076 '

6. N obtained from Figure 1-9.2 of Appendix | of ASME Code, Section iil.
7. nfor 60 years is the projected number of cycles as follows:

Design Hydrotest = 120
Loss of Feedpumps Composite:
Startup/Shutdown = 300
SRV Blowdown = 1
Loss of Feedwater Pumps 30 10 events x 3 up/down cycles per event
SCRAM = 289 All remaining scrams
Normal +/- Seismic = 11 Assume the same
Normal = 751 = Sum of all of above events
Zeroload = 620 = Startup/Shutdown + SRV Blowdown + Scram + LOFP
Total number of cycles = 2,122

Revised CUF Calculation for 60 Years:

P +Pg+Q (seo Note 1) P+Q+F (seeNote2) K, (see Note 3)  Sg (see Noted) N (see Note5) N (see Note 7) u
47,183 36,972 1.00 26,385 2,122 1,242,266 0.0017
| Tofal, U=  0.0017
Environmental GUF Calculation for 60 Years: ‘ ‘
Maximum Fen.uwc Multiplier for HWC Conditions = 15.35  (from Table 2)
*Maximum Fonwe Multiplier for NWC Conditions = 8.36 (from Table 2)
Uenv-60 = Ugo X Fen-nwe X 0.53 + Ugg X Fopnwe X 0.47 = 0.0199
{ Overall Multiplier = Ug,y.60/Ugo = 11.64
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Table 11: Summary of EAF Evaluation Results for VY

No Component Material 40-Year 60-Year Envic:::rmatlalﬁtal Env:'t::laerntal
. : 1 2 -
Design CUF ™| CUF ® | ™yl iotier CUF 9
1 RPV Shell/Bottom Head Low Alloy Steel 0.0057 0.0085 9.51 0.0809
2 RPV Shell at Shroud Support Low Alloy Steel 0.0549 0.0774 9.51 0.7364
3 Recirculation Inlet Nozzle Safe End Stainless Steel 0.0017 0.0017 11.64 0.0199
4 Recirculation Inlet Nozzle Forging Low Alloy Steel 0.0433 0.0650 7.74 0.5034

Notes: 1. Updated 40-year CUF calculation based on recent ASME Code methodology and design basis cycles.
2. CUF results using updated ASME Code methodology and actual cycles accumulated to-date and projected to 60 years.
3. An F., multiplier was used for each respective component with the following conditions:
+ 47% HWC conditions and 53% NWC conditions
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APPENDIX A

VY WATER CHEMISTRY INFORMATION (8]
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Post-NMCA + HWC

Pre-NMCA Post-NMCA + HWC Future Operation
1593 MWth (OLP) 1593 MWth (OLP) 1912 MWth (EPU) Post-NMCA + HWC
1912 MWth (EPU)
Location - Average Average - Average
Availability 98.5% Availability 98.5% Availability 99%
Implementation Date NMCA Application EPU Implementation -
=11/1972 Date = 04/27/2001 Date = 5/2006
HWC Implementation
Date = 11/01/2003
FW Line 40 ppb 40 ppb 40 ppb 40 ppb
Recirc. Line 122 ppb 48 ppb 34 ppb 34 ppb
RPV Bottom 128 ppb 69 ppb 55 ppb 55 ppb
Head **
RPV Upper 114 ppb 97 ppb 90 ppb 90 ppb
Region .
RPV Beltline 123 ppb 46 ppb 31 ppb 31 ppb
Region
-** RPV Bottom head at “Lower Plenum, Downflow” (i.e. outside core support columns)
/
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APPENDIX B

VY LICENSE DATE [10]
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Warmaont ¥ankese Mudlear Power Ziafion
License Renewal Application

tichasl A. Balduzz
Yice President -
Pilgrim Muclear Power Station

Fred R. Dacimg
Wice President -
Indian Point Energy {;‘ente{

Randall K. Edington
vice President -
Operations Support

Christopher J. Schwarz
Yice Presiden -
Operations Support

Theodore A. Sullivan
wice President -
Figzpatrick Muclear Power Station

Jay K. Thayer

sfice President -

Wermont Yankee Nuclear Power
Station

1.1.5

ENO requests renewal of the facility operating license for VYNPS

Pilarim Nuclear Power Station
500 Rocky Hill Road
Plymouth, Massachusetlts 02360

Indian Point Energy Center
Bleakley &venue & Broadway
Buchancn, Mew York 10511

Cooper Nuciear Power Station
1200 Prospect Road
PQ. Box 98

- Brownsvyille, Mebraska 68321

Entergy Muclear Qperations, Inc
440 Hamiltop Avenue ’
White Plains, New York 10601

Fitzpatrick Nuclear Power Station
268 Lake Road East
Lycoming, New York 13083

Entergy Nudlear Vermont Yanksee
Corporate Ofice

P.O. Box G500

185 Old Ferry Road

Bratileboro, VT 05302-05C0

Class and Period of License Sought

ifacility operating license DPR-

28} for 3 period of 20 years. The lcensa was issued under Section 104D of the Atomic Energy
Act of 1954 as amended. License renewal would sxiend the facility operating license from
midnight; March 2? 2{312 t@ midnight March 2’? 2@3’?

This application also applies to renewal of those NRC source materials, special nuclear material,
and by-product material licenses that are subsumed or combined with the facility operating

ficense.

1.1.6  Alteration Schedule

ENO does not propose to construct or alter any prof'%uctmn or utilization facility in connection with

this renewal application.

1.0 Administraiive Information

Fags 14
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