“~ Oyster Creek

AT | | . 741 Route 9 South
Pa— Exelgn GeneratIOﬂ o Forked River, NJ 08731

10 CFR Part 50 Appendix G
RA-18-072

June 29, 2018
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Washington, DC 20555-0001

Oyster Creek Nuclear Generating Station
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NRC Docket No. 50-219

Subject: Oyster Creek Nuclear Generating Station Pressure and Temperature Limit Report
Revision 1

The purpose of this letter is to transmit the Pressure and Temperature Limits Report (PTLR)
Revision 1 for the Oyster Creek Nuclear Generating Station (OCNGS) in accordance with
Technical Specification (TS) 6.23.c, "Reactor Coolant System (RCS) Pressure and Temperature
Limits Report (PTLR)."

The OCNGS PTLR was revised to update the Effective Full-Power Years (EFPY) to operate the
station to the end of plant life.

Please direct any questions you may have regarding this matter to Mr. Gary Flesher, Regulatory
Assurance Manager, at (609) 971-4232.

Respecifully,
Timothy A. Moore

Site Vice President
Oyster Creek Nuclear Generating Station
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PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR)
FOR 40 EFFECTIVE FULL- POWER YEARS

10 PURPOSE |
The purpose of the Oyster Creek Generatlng Statron (OCGS) Pressure and Temperature lelts
Report (PTLR) is to present operatlng limits relatlng to:

. | Reactor Coolant System (RCS) Pressure versus Temperature I|m|ts durlng Heatup, '
‘Cooldown and Hydrostatrc/CIass 1 Leak Testing; -

o RCS Heatup and Cooldown rates,

. Reactor Pressure Vessel (RPV) head flange bolt-up temperature limits.

This report has been prepared in accordance with the requrrements of Llcensmg Toplcal Report
SIR-05- O44—A Revrsron 1-A, contained within BWROG-TP: 11 022-A Revision 1 (CM 1) (Reference
6. 1)

20 APPLICABILITY | .
This report is applicable to the OCGS RPV for 40 Effective Full-Power Years (EFPY). The foliowing
OCGS Technical Specification (TS) is affected by the information contained in this report:

e TS Limiting Conditions for‘Operation 3.3 {“Reactor Coolant”)

s TS Surveillance Requirementv4.3 (“Reactor Coolant”) | _
The Oyster Creek Reactor Vessel Pressure and Temperature Limits for 32 to 50 EFPY have been
developed per Reference 6.2. Only the 40 EFPY limits are incorporated in this revision of the PTLR.
Future revisions of the PTLR must be revised per the 10CFR50.59 Review process as applicable.

3.0 METHODOLOGY

The limits in this report were derived as follows:

1) The methodology used is in accordance with Reference 6.1, “Pressure-Temperature Limits
Report Methodology for Boiling Water Reactors,” Revision 1-A, incorporating the NRC
Safety Evaluation in Reference 6.3.

2) The neutron fluence is calculated in accordance with NRC Regulatory Guide 1.190 (RG
1.190), Reference 6.4 using the RAMA computer code, as documented in Reference 6.5.
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3) The adjusted reference temperature (ART) values for the Iimiting beltirne materiais are

, '-'calcuiated in accordance W|th NRC Regulatory Gurde 1 99, Revrswn 2 (RG 1. 99) Reference
6. 6, as documented in References 6.7 and 8. 8 .

4) :The pressure and temperature (P-T) Iimlts were caIcuIated in accordance W|th the BWROG.
. P-T ilmits topicai report Revrsron 0-A (Reference 6 9) as documented in References 6.2
'- and 6 8 However the P-T Iimlts in References 6.2 and 6 8 also meet the requrrements of
(_’ithe most recent NRC- approved revision-of the BWROG topical report ReV|S|on 1-A
: (Reference 6. 1)

' 5) This revision of the pressure and temperature Iimits is to mcorporate the foIIowrng changes: :
o Revrsmn 0: Initial issue of PTLR _ o ,

B . Rewsron 1 Incorporated P-T limits for 40 EFPY and removed curves for 32 and 36 L

EFPY.

Changes to the c'urves limits, or parameters within this PTLR, based upon new irradiation fluence

_ data of the RPV, or other plant desngn assumptlons in the Updated Final Safety Analysis Report

(UFSAR) ‘can be made pursuant to 10 CFR.50. 59 prov1ded the above methodologles are- utilized
The rewsed PTLR shall be submitted to the NRC upon rssuance '

' Changes to the cun/es I|m|ts or parameters wrthrn this PTLR based upon rewsed RPV ﬂuence
calculation methodology, cannot be made without prior NRC approval Such analysis and revisions

shall be submltted to the NRC for review prior to mcorporation into the PTLR.

OPERATING LIMITS

The P-T curves included in this report represent steam dome pressure versus minimum vessel
coolant temperature and incorporate the appropriate non- beitline limits and irradiation embrittlement
effects in the beltline region. '

The operating limits for pressure and temperature are required for three categories of operation: (a)
hydrostatic pressure tests and leak tests, referred to as Curve A, (b) core not critical operation,
referred to as Curve B; and (c) core critical operation, referred to as Curve C, in accordance with 10
CFR 50 Appendix G (Reference 6.10).

Complete P-T curves were developed for 40 EFPY for OCGS, as documented in Reference 6.2.
Composite curves bounding all RPV component curves for Curves A, B, and C for OCGS for 40
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EFPY are provrded in Frgures 1 through 3 of this report Tabulatlon of the curves is mcluded in
Tables 1 through 3. The ART tables for the OCGS vessel beltline materlals are shown in Table 4 for
40 EFPY (Reference 6.8). The P-T Curves A B, and C presented in this report each represent a
boundrng curve for the RPV beltlrne upper vessel and bottom head regions. The resultrng P-T '
: cun/es are based on the geometry, desrgn and materrals information for the OCGS vessel wrth the
folIowrng condrtrons ’ ’ ' ‘

. Heatup and Cooldown rate I|m|t dunng Hydrostatlc and Class 1 Leak Testlng (Flgure 1:
. Curve A) < 25°Flhour1 - :

e Nonnal Operatrng Heatup and Cooldown rate limit (Frgure 2: Curve B - non- nuclear
h_eatrng, and_ Frgure 3. Curve C - nuclear heatlng). < 100°Flhour2. B '
K 'RPV. head installation temperature limit '(Figure'l" Curve A - Hydrostatic and Class 1-
‘ Leak Testmg, Frgure 2 Curve B- non nuclear heatrng) > 60°F
Mrnlmum temperature Irmlts are set in accordanrce with 10 CFR 50, Appendrx G (Table 1in . ‘
Reference 6. 10) Regardlng the RPV head lnstallatron temperature limit, the minimum boIt—up

temperature is selected to address the NRC condltlon |n Sectlon 4.0 of Reference 6. 3 regardlng
Iowest servrce temperature (LST) for all ferritic components of the reactor coolant pressure

boundary (RCPB) rncludlng prplng and other non-RPV components The mrnrmum temperature s

set to 60°F for Curves A and B, which bounds the maximum RTnor for the closure flange materlal
36°F for the upper shell plate (Reference 6.2). The mrnrmum criticality temperature is 96°F for
‘Curve c, whrch is equal to RTnormax + 60°F. However, from Reference 6.2, the non-beltline
(feedvvater nozzle) P-T limits are more lrmltlng than the closure flange limits for Curves B andC,
and the minimum temperature is 76°F for Curve B and 116°F for Curve C, based onlthe non-beitline
P-T limits. These temperatures are consistent with the minimum temperature Iimlts and minimum
bolt-up temperatures in the current docketed P-T curves (Reference 6.11, approved by the NRC in
Reference 6.12). These temperatures also bound the non'-RPV ferritic components of the RCPB,
such as piping. Non-ductile fracture was considered in the design of ferritic RCPB piping, in
accordance with the requirements of the piping code of construction and specifications identified in
the OCGS FSAR Table 5.2-1 (Reference 6.13). Consequently, the P-T limits have considered all

! Interpreted as the temperature change in any 1-hour period is less than or equal to 25°F, based on Reference 6.1.
2 Interpreted as the temperature change in any 1-hour period is less than or equal to 100°F, the bounding heatup/cooldown

rate on which the P-T curves are evaluated, discussed in Section 5.0.
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ferrltlc RCPB components con3|stent w1th the requwements of 1OCFR50 Appendlx G as descrrbed
in Reference 6. 13 ‘ ‘ '

DISCUSSION

: The ART of the Ilmltlng beltllne materlal is used to adjust the beltllne P-T curves to account for.

|rrad|at|on effects RG 1. 99 prov1des the methods for determrnlng the ART (Reference 6 6) The

RG 1. 99 methods for determlnlng the l|m|t|ng materlal and adjustmg the P-T curves usmg ART are
' dlscussed in th|s sectlon Appendlx Ai in this report prowdes addltlonal detall regardlng RPV

materlal surverllance programs at Oyster Creek

The OCGS RPV beltllne copper (Cu) and mckel (Nr) values were obtalned from the evaluatlon of -

the OCGS vessel plate and weld materlals (Reference 6 7) The Cu and Ni values were used W|th
‘ Tables 1 and 2 of RG 1.99 to determlne a chemlstry factor (CF) per Regulatory Posmon 1.4 of RG '
_ 1 99 for welds and plates respectlvely

The peak RPV ID fluence used in the P-T curve evaluatlon for 40 EFPY is 5. 69x1 o'e n/cm2 for
OCGS (Table 4) Fluence values were llnearly rnterpolated for 40 EFPY based on the fluence
values for 32 and 50 EFPY prOVIded in Referenoe 6. 5, which were calculated usmg methods that
comply W|th the gmdellnes of RG 1.190 (Reference 6. 4) This fluence value applles to the I|m|t1ng

beltllne Iower-lntermedlate shelI plate 564 03C for OCGS.. The ID fluence value was adjusted R

based upon an attenuatron factor of 0.630 for a postulated 1/4t flaw As a result the. 1/4t 40 EFPY
fluence for the limiting lower-lntermedlate plate is 3.58x10"® n/cm? for OCGS The I|m|t|ng 1/4t ART
for the OCGS beltlme for 40 EFPY is 172.5°F. ' '

The RPV quence values in Reference 6.5 were used as input to the'currently docketed P-T. curVes

An updated fluence evaluation for the OCGS RPV was subsequently performed in Reference 6. 14

Based on revrew of the updated fluence values for 40 EFPY, the prevnously calculated ||m|t|ng 1/4t
ART value bounds the limiting 1/4t ART calculated using the updated fluence. Accordrngly, the 40
EFPY ART values previously documented in Reference 6.8 are provided in Table 4 and used as
input to the P-T curves. ‘ '

The P-T limits are developed to bound all ferritic materials in the RPV, including the consideration of

stress levels from structural discontinuities such as nozzles. The latest NRC-approved revision of
the BWROG P-T limits topical report, Revision 1-A (Reference 6.1), was developed to incorporate
additional requirements related to the effects of nozzles within the beltline region. Revision 0 of this
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PTLR (Reference 6 11) and the supporting P-T curves calculation (Reference 6. 2) predate the '
approval of the Revrsron 1-A BWROG topical report and were prepared toan earller rewsmn of the
, toplcal report Revrsron 0-A (Reference 6.9). However the OCGS P-T limits developed in - |
| Reference 6.2 already appropriately addressed the effects of RPV nozzles The l|m|t|ng RPV nozzle.‘
.conflguration the feedwater (FW) nozzle is consrdered in the evaluatron of the non- beltllne (upper
' vessel) region P-T limits. The OCGS small bore ||nstrument nozzles are outsrde the beltline region J
and are bounded by the non- beltline/FW nozzle P-T limits as agreed by the NRC i in Reference
6. 12 OCGS has no nozzles wnthln the RPV beltlme Therefore the 40 EFPY P-T I|m|ts are also |
- consistent wrth the latest NRC approved BWROG topical report methodology (Reference 8. 1) -
Accordlngly, both toplcal reports are referenced in this PTLR ' : :

"The P-T curves for the core not crltical and core crrtical operating condltlons ata glven EFPY apply ,
for both the- 1/4t and 3/4t locations When combiining pressure and thermal stresses |t is usually
necessary to evaluate stresses at the 1/4t locatlon (inside surface flaw) and the 3/4t location
'(out3|de surface flaw) Th|s is because the thermal gradient tensne stress of mterest is inthe i |nner
“wall during cooldown and lS in the outer wall durlng heatup However asa conservative
sr_mplification, the: thermal gradient stress at the 1/4t location is assumed to be tensrle .for both
heatup and> cooldown This results in the approach of applying'the maximum tensile stress at th'e_ :
1l4t location This approach is conservative because |rrad|atron effects cause the aIlowable
toughness at 1/4t to be less than that at 3/4t fora given metal temperature This approach causes
no operatronal difficultles since the BWR is at steam saturation conditions during normal operatlon
Wthh is well below the P-T curve fimits.

For the core not_ critical curve (C'urve B) and the core critical curve (Curve C), the P-T curves are
developed. based o‘n a coolant heatup and cooldown temperature rate of < 100°F/hr for which the
curves are applicable However, the core not critical and the core cntical curves were also |
developed to bound Service Level A/B RPV thermal transients defined on the RPV thermal cycle
diagram and the nozzle thermal cycle diagrams. Forthe hydrostatic pressure and leak test curve
(Curve A), a coolant heatup and cooldown temperature rate of < 25°F/hr must be maintained. The
P-T limits and corresponding limits of either Curve A or B may be applied, if necessary, while
achieving or recovering from test conditions. So, although Curve A applies during pressure testing,
the limits of Curve B may be conservatively used during pressure testing if the pressure test
heatup/cooldown rate limits cannot be maintained.

The initial RTNDT, the chemistry (weight-percent Cu and Ni) and adjusted reference temperature at
the 1/4 thickness location for all RPV beltline materials significantly affected by fluence (i.e., fluence
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> 1017 n/cm?. for E>1 MeV) are shown in Table 4 for 40 EFPY The initial RTnor values shown in
: Table 4 (obtalned from Reference 6 15) were developed usrng the procedures of Branch Technlcal
: Posmon MTEB 5-2 i |n Standard Rewew Plan 5. 3 2 in NUREG 0800 and they have been prevuously

approved for use by the NRC (Reference 6. 16)

Per the BO|I|ng Water Reactor Vessel and Interlnals Pl‘OjeCt (BWRVIP) Integrated Survelllance o

, Program (|SP) representatrve weld and plate surve|llance matenals data for OCGS were rewewed-j{

-~ from BWRVIP 135 Rev13|on 3 (Reference 6. 17) and in accordance wnth Appendrx A of Reference‘ |
-6:1. Use of the BWRVIP- ISP forOCGS was approved by the NRC in Reference 6. 18 The ,

, ~representat|ve heats of weld and plate materlal in the ISP are not the same as the target weld and "

plate heats in the vessel and no surveillance heats are present in the OCGS beltlrne Therefore

‘the chemlstry factors (CFs) from the tables in Regulatory Gulde 1. 99 ReV|S|on 2 (Reference 6. 6)

were used |n the determlnaﬂon of the ART values for all materlals for the OCGS vessel

| The only computer code used in the deterrmnatlon of the OCGS P-T curves was the ANSYS

(Release 8.1 wuth Service Pack 1) flnlte element computer program for the feedwater nozzle (non—

beltllne) stresses Thls analysrs was performed 1o determlne through-wall thermal and pressure

stress distributions for the OCGS feedwater nozzles due to & step- change thermal transnent ,
(Reference 6. 19) The ANSYS program was controlled under the vendor S 10 CFR 50 Append|x B

',Quallty Assurance Program for nuclear quallty-related work Benchmarklng conS|stent with NRC

GL 83-11 Supplement 1 (Reference 6. 20) was performed as apart of the computer program
verification by comparlng the solutions produced by the computer code to hand calculatrons for
several problems. The foliowing mputs were used as lnput to the flnlte element analyS|s

o With respect to operating conditions, stress dlstrrbutlons were developed for a thermal
shock of 450°F, which represents the maximum thermal shock for the feedwater nozzle

during normal operatlng conditions. The stress results for a 450°F shock are approprlate

for use in developlng the non-beltline P-T curves based on the limiting feedwater nozzle,
as a shock of 450°F is representative of the Turbine Roll transient that occurs in the
feedwater nozzle as part of the 100°F/hr startup transient. Therefore, these stresses
represent the bounding stresses in the feedwater nozzle associated with 100°F/hr
heatup/cooldown limits associated with the P-T curves for the upper vessel feedwater
nozzle region. The boundary integral equation/influence function (BIE/IF) methodology
as presented in Reference 6.1 was used in Reference 6.2 to calculate the thermal stress
intensity factor Ky by fitting a third order polynomial equation to the path stress
distribution for the thermal load case.
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'Heat transfer coeffrcrents were calculated from the- governlng de5|gn basrs stress report

_ for the OCGS feedwater nozzle and from a model of the heat transfer. coefﬁcrent as a

functlon of flow rate The heat transfelr coeff|0|ents were evaluated at flow rates that

bound the actual operatrng condrtrons in the feedwater nozzles at OCGS

~ With respect to pressure stress a unit pressure of 1 000 pS|g was applred to the internal
_surfaces of the f|n|te element model. The pressure stress dlstnbutlon was taken along-
‘the same path as the thermal stress drstrrbutron The BlE/IF methodology presented in
Reference 6.1 was used in Reference 6. 2 to calculate the pressure stress mtensrty factor
» 'Klp by f|tt|ng a th|rd order polynomral equat|on to the path stress drstrlbutlon for the
. pressure load case. The resultrng Klp can be lrnearly scaled to determrne the Klp for

varlous RPV mternal pressures

A two-dlmenslonal axrsymmetrlc flnlte element model of the feedwater nozzle was
constructed usrng the same modellng technlques that were employed to evaluate the
feedwater nozzle in the governing desrgn basrs stress report To model the feedwater
nozzle usmg a two—drmensronal model the analysrs was performed asa. penetratlon in a

'sphere and not ina cyllnder To account for three- drmensronal effects on the pressure
stresses at the nozzle blend rad|us a conversron factor of 3 2 trmes the cyllnder radius

was used to model the sphere (Reference 6.19). Material propertres were evaluated at
325°F to conservatrvely bound the 100°F condrtron where the maxrmum stresses '
occurred. '
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Figure 1: Oyster Creek Pressure Test (Curve A) P-T Curve (40 EFPY)
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Figure 2: Oyster Creek Core Not Critical (Curve B) P-T Curve (40 EFPY)
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FigUre 3: Oyster Creek Core Critical (Curve C) P-T Curve (40 EFPY)
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Table 1: Oyster Creek Preésu.re Test (Curve A) P-T Curve (40 EFPY)

Temperature Pressure for

for P-T Curve  P-T Cuive

CFH (psig)
60 0.0
60 375.0
62 375.0
64 375.0
66 375.0
68 375.0
70 375.0
72 375.0
74 375.0
76 375.0
78 375.0
80 - 375.0.
82 375.0
84 : 375.0
86 375.0 -
88 ' 375.0
90 '375.0
92 375.0
94 375.0
9. 375.0
98 375.0.
100 375.0
102 375.0
104 375.0
1086, 375.0
108 375.0
110 375.0
112 375.0
114 375.0
116 375.0
118 375.0
120 375.0
122 375.0
124 375.0
126 375.0
126 412.4
126 419.6
126 427.0
126 4347
126 4427
126 451.1
126 459.8
126 468.8
126 478.3
126 488.1

126 498.3
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* Temperature Pressure for
for P-T Curve  P-T Curve

chH ~(psig)
126 ' 508.9-
126 . - - 5200
126 531.5
126 » 543.5
126 - 5559
126 .. - 568.9
126 - 5824
126 - - 59B.5 -
126 611.1
126 . 6263
126 : 642.2
126 . 658.7
126 ~ 6875.9
126 . 693.7
126 ' 712.3
126 725.2
126 - 7252
126 7252
126 . 7252
126 725.2
126 - 7252
128 - 731.2
130 . 7375
1320 . 744:0
134 - 750.8
136 757.8
138 ©.765.2
140 772.8.
142 © 780.8
144 789.0
146 797.7
148 806.6
150 816.0
152 825.7
154 835.8
156 846.3
158 . 857.3
160 868.7
162 880.5
164 892.9
166 905.8
168 919.1
170 933.1
172 947.6
174 , 962.7
176 978.4
178 994.7

180 1011.7




Temperature Pressure for

for P-T Curve  P-T Curve
CE) (psig)
182 1029.4
184 1047.8
186 1067.0
188 1087.0
190 1107.8
192 1129.4
194 1151.9
196 1175.3
198 1199.7
200 1225.1
202 1251.5
204 1279.0
206 1307.6
208 1337.4
210. 1368.4
212 1400.7.
214 1434.2
216 1469.2
218 1505.6
220 1543.4
222 1582.8
224 1623.8
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Table 2: Oyster Creek Core Not Criticai (Curve B) P-T Culrve'_ (4_0"EFPY_) .

Temperature  Pressure for
for P-T Curve -  P-T Curve

CF) . (psig)
60 00
60 © 00
62. .00
;64 . . 00
86 00
68 00
70 - 00
72, 0.0
74 00
7% .00
78 32
80 - - 102
82 - - 118
84 .. 252
86. 33.2
.88 415
%0 50.1
92 ' - 591
94 68.5
96° 782
98 - 883
100 -98.9
102 . 109.9
- 104 . 12137
106 133.2
108 145.5
110 158.4
112 171.8
114 185.8
116 200.3
118 215.4
120 231.2
122 247.5
124 264.6
126 282.3
128 300.8
130 320.0
132 340.0
134 360.8
134 375.0
136 375.0
138 375.0
140 375.0
142 375.0

144 375.0
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Temperature  Pressure for

for P-T Curve  P-T Curve
(°F) (psig)
146 -375.0.
148 . 3750
~150 - 375.0
152 © . 375.0
154 . 375.0
156. . 375.0
156 . 428.5
156 . 452.9
156 . . 4553
156 4553
156 -455.3
‘156 "455.3
156. - | 4553
156 . 4553
156 455.3
158 . 4835
160 472.0
162 4809
164 . 4902
166 . 499.9
~ 168 - 1509.9
170 520.3
172 531.2
174 5425
176 . 554.3
178 566.6
- 180 : 579.3
182 592.6
184 606.4
© 186 © 620.8
188 635.8
190 651.4
192 667.6
194 684.5
196 702.0
198 720.3
200 739.4
202 759.2
204 779.8
206 801.3
208 823.6
210 846.8
212 871.0
214 896.2
216 922.4
218 949.7
220 978.1

222 1007.7



Temperature  Pressure for

for P-T Curve - P-T Curve
CF) (psig)
224 1038.4
- 226 1070.4
228 1103.8
230 1138.4
232 1174.5 .
234 1212.1
236 1251.2
238 1291.9 -
240 1334.3
242 1378.4
244 1424.3
246 " 1472.0
248 1521.7
- 250 1573.5
252 1627.3
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Table 3: Oyster Creek Core Critical (Curve C) P-T CLlrve (40 EFPY)

- Temperature Pressure for
for P-T Curve P-T Curve
CF) (psig)
. 100 0 -
100 0
102 - 0
104 0
106 0
108 0
110 0
112 0
114 0
116 0
118 3
120 10
122 18
124 25
126 33
128 42
130 50
132 59
134 68
136 78
138 88
140 99
142 110
144 121
146 133
148 146
150 158
152 172
154 186
156 200
158 215
160 231
162 248
164 ' 265
166 282
168 301
170 320
172 340
174 375
176 375
178 375
180 375

182 ' 375
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Temperature Pressure for
for P-T Curve P-T Curve
(°F) (psig)
184 375
186 375
188 A 375 -
190 375
192 : 375
194 375
196 - 375
198" 463
200 472
202 ‘ 481
204 490
206 - : 500
208 510
210 520
212 - 531
214 543
-216 554
218 - 567
220 579
222 - 593
224 _ 606
226- 1 621
228 636
230 651
232 668
. 234 684
236 702
238 . 720...
240 739
242 759
244 780
246 801
248 824
250 847
252 871
254 896
256 922
258 950
260 . 978
262 1008
264 1038
266 1070
268 1104
270 1138
272 1175
274 1212
276 1251

278 1292
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Temperature Pressure for
‘for P-T Curve P-T Curve
CF) (psig)
- 280 1334
282 1378

1424
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Table 4: Oyéter Creek ART Calculations for 40 EFPY (Reference 6.8)

. HEATNO.! | . ADJUSTMENTS FOR MARGIN AND

PIECE CODE FORGING ., | INITIAL |CHEARUSTRY ’ T BELTLINE [RRADIATION SHIFT
NO. - NO. SIN RTyor Cu NI | CF | IDFluenca | Attenuation | 4/4-TFluance | FF | ARTypr | 0p | o | Margin | . ART

PART NAME (Note 3) v °F % | % F | 10" nlem® , 10" nfem? || P [
§64-03A G-8-7 P-2181-1 . 17 0.21 | 049 | 139.4 . 6.65E+10 0.630 3.68E+19 8.9 |17.0]107] 402 167.1

Lower Intermediate Shell Plates” 584.038 (XX F2136:2 [] 018 | 0.46 | 120.7 | G.69E+1§ FEEE+1D

B85 | 170[ 28| 4EeT 1A

X 3 B P-2160:1 3.EBE+19: rL
. 664-030 G-307-1 T-1837-2 1.93E+18 42.3
Lower Shell Plates 584-03E G-308-1 T-18371 ™ 1.93E+10 44.3
. 564-03F G-307-§ P-2076-2 1.93E+18 43.9

- g e ey e———— e |
Weld Matal . . . . ADJUSTMENTS FOR MARGIN AND
Weld * Type/Heat | FluxLotNumber/-| INITIAL |CHERNISTRY] . - . BELTLINE IRRADIATION SHIFT
No.- Numbsr |°  Flux Typs RTur | Cu | NI [ CF | IDFiusnce | Attenuation | V/4-TFluenca | FF. | ARTygr | us | © | Marain | ART-
PART NAME ) . oF % | %) F nlem? . nfem? o |F|F] 7 oF
Lower Intermediate Shell Axial Welds 860548 ) ARCOSB-5 . -50 0214 } 0.05 ) 97.8 6.03E+18 |- 0830 3.17E+18 oes| 668 |280| 00| 880 728

Lower Shell Axial Welds 860548,

ARCOS B-5 s |ozrefoes)ore | sosEse | om0 | 1otEes [oese| ses |272| 00| 85 | ton0
SHELL CIRCUMFEREN TIAL:SEAM:WELI

Wald Metal, . ADJUSTMENTS FOR MARGIN AND |
Weld Type/Heat | Flux LotNumber/ | INITIAL: |CHEMISTRY . BELTLINE [RRADIATION SHIFT
. No. Number Fiux Typs RTur | Cu | Ni | CF | iDFlusnce | Attenuation | 1/4-TFiuence | FF | ARTyor | oo | o | Margin | ART
PART NAME - ' | % 1 %[ F | 10"nkm 10" n/em? g || ] w |

Lower Shell to Lower Intermediate Shell
Clrcumferential Weld 3-664 1248 ARCOS B-§ -60 0.205 | 0.07 | 99.2 | 3.07E+19 0.630 1.83E+18 0.561 540 |27.0| 00| 640 68.0
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APPENDIX A
Oyster Creek Reactor Vessel lllllaterial Surveillance Programs

Oyster Creek

In. accordance WIth 10 CFR 50 Appendix H Reactor Vessel Material Surveillance Program
Requ1rements (Reference 6. 21) one survelllance capsule has been removed from the OCGS
RPV The first surveillance capsule was removed from the OCGS RPV on February 12 1983
after- 8 38 EFPY (Reference 6 22). The survelllance capsule contained flux wires for neutron '
fluence measurement Charpy V-Notch |mpact test specimens and uniaX|al tensile test
spemmens fabricated usmg ‘materials from the vessel materials W|th|n the core beltline reglon.
The flux W|res and test spemmens removed from the capsule were tested according to ASTM
E185 82 The methods and results. of testing are presented in References 6.22 and 8. 23, as .. :
requ1red by 10 CFR 50, Appendlces G and H (References 6.10 and 6.21). There are two |
remaining OCGS surveillance capsules which will remain in place to serve as backup
survelllance material for the BWRVIP program or as otherW|se needed.

CUrrently, OCGS has made a Iicensing ,commitme’nt to replace the existing material surveillance
program with the BWRVIP ISP (Reference 6. 24) in the Iicense amendment issued by the NRC
regarding implementation of the BWRVIP ISP; dated April 27, 2004 (Reference 6. 18) The
BWRVIP lSP meets the reqmrements of 10 CFIR 50 Appendix H, for Integrated Surveillance
Programs, and h'as been _approved by NRC. Under the ISP, there are no further capsules from
OCGS to be tested. Representative surveillance capsule materials for the OCGS limiting
beltline plate and weld are in the Cooper and Hatch ‘Unit 2 surveillance capsule programs,
respectively. The next Cooper surveillance capsule is scheduled to be withdrawn and tested
under the ISP in approximately 2029 at 40 EFPY. The next Hatch Unit 2 surveillance capsule is
scheduled for withdrawal and testing under the_ ISP in approximately 2027' at 37 EFPY.




