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;Purpose. ,
The purpose of this Tech Eval is to document representative thchness of the Drywel{
Vessel based on inspection and assocxated calcudations.

Thls mformailon will be provided to Structural Integrity Associates as input in the
development of a Finite Element Model of the Oyster Creek Drywell Vessgel (Contract
Nuimber 1002562, Requisition Number 846565). As such, the intent per this Tech Eval
- is to define representative rhlcknesses based on the 2006 Refuelmg Qutage ultrasonic
thickness measurements 10 obtain 4 realistic picture of the margins that; currently ex1st for-
' the Oyster Creek drywell S :

' This Tech Eval has been perfnrmed icy accozdance with cC- AA- 309 101 Revision 8.
This- Tech Eval is ClaSS'Iﬁed as -Safety Related “Q”

A HU-AA-1212 review has been performed of this technical product. Based on a

- Medium Consequence Factor (Passibility of a Regulatory Open ltemn) and three Process
and Human Performance Rigk Factors, the Risk Rank was defermined to be “17,
Therefore, Independent Review in accordanice CC-AA-309-101, revision 8 is acceptahle.

ASSumptions E

1 The purpose of this Tech Eval is to prov ide representative thlcknesses for each
- tegion and elevation. Oyster Creek. Engmeermo has developed several

.. calculations that demonstrate that the ifispection datd meets acceptance criteria
(References 1,2, 3, and S). However, in many cases the UT data is treated
conservauvely when compareéd to the acceptance eriteria. This conservative
treatment results in .assumed vessel thicknesses that are thinner and more
widespredd (i.e., bigger surface atea) than is actually in the field. This approach.
is proper and aoceptable for the referenced docuimients since their putpose is to
demonstrate all acceptance cntenon 18 met. :

The purpose of this Tech Eval, however is 1o provide realistic. representative

- thickness of a region. These representative thicknesses will be design input to

* calculations that will demonstrate that both existing margins and the margins that
will exist at the end of the périod of exténded operatmn are acceptab_le
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"USNRG Therefore the results based on these reptesentauve thxckness values will be more

_ accurate
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Methodol«)gv

1) For regions other than 1he sandbed, a representative valug will be chosen based on

the thmnest average gtids values from the monitoring program and associated
éalculations and that Kave been provided to the regulator in various presentations
atid submittals and, therefore, is part of the public recard. These values may be

- values. documented for past’ mspecmons rather than the fost récent value for that

~ region, Although this remains conservative (selecting the thinnest average value),

the variability in the data is not as significant as in the sandbed region and the

“valies used are consxstent with those prewously provxded to regulatory

-orgamzatmns . "

2y

Since the existing margm in the saridbed region is smaliel miore representatlve
general thickness values will be detetmined based on the followmg

Cay. As noted in the as'sumptxdns iriternal grid measureineénts will bc used as

the basis for the representative thickness: These measureiments afe '
_considered to be the most accurate since the coatmn on the inside surface

~ of the drywell was removed for the measurerhents and a protective grease
coating is applied after measuiéments are taken (to eliminate the
possibility of internal surface corrosion). The average internal grid
measurements were used as the primary indicator of the representahve
genieral thickness of each bay. However, other data sotirces were used to

. verify or angment thé applicable values for each of the bays. These other
sources of data were the external data, pictures of the external surfaces of
the saridbed, and the trench data in bays 15 and 17. Augmentatlon of the
gnd data is descnbed in the sections 2b through Zh.

" b) Thc extemalmdmdual uT readmgs were deliberate attenipts to identify
the thinnest local areas less than 2 ¥4” inches in diameter in each bay.
Therefore, using these values (ouly) to definie representative general
thicknesses is not-appropriate. However, thie external data was used 1o

- define: locally thin aréas that are thioner than 0,736” (se¢ itern. 3 below)
and that w1ll be included i in the analysis model

¢) The measurement data makes it evident that'the wall loss experienced
while the sand was présent did not encompass the entire sandbed region
 fromelevation 87117 to 12° 3¥ since the regidns were €ither not
completely filled with sand or niot completely filled with water. Pictures
taken in 1992 of the external shell surface (after sand removai) confirmed
_ the presence of a “transition” line at approximate elevation 11’. Above this
“transition” line the thickness of the vesselis close to nominal wall
~ thicknéss and below the line are areas that exhibit wall loss diie to the
. corrosion, Therefore, the general wall thickness of éach sandbed bay has -
been divided into two areas; above and below elevation 11° 0”. This will
rediice the conservatism that would be introduced by assuming thie entire
‘bay-thickness is equivalent to an average of the extemal readmgs otthe
__aveiaoe of the internal grids readings. .
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d) Where the internal grid measurements were clearly not representatxve of
the corrosion on the shell in that bay, representative measurement from .
“adjacent bays were utilized to provide 4 representative general thickness.
‘Bay 1 is the prime examiple of thé use of this methodology. Visual and

~ photographic observations of Bay 1 and Bay 19 indicate these to be two of -

the most heavily corroded bays. External UT reading in Bay 1 confirms
the presence of corrosion. Yet, the internal Grid UT examination in Bay 1
would indicate near nominal thickness. Sinee some of the external
readings oceur above elevation 117 0", it was concluded that corrosion for
the whole bay should be assumed. Therefore, the values from the adjacent
corroded bay (Bay 19) were deemed to be more represéntative for Bay 1
than the internal grid value.

e) Where the trefiches wére cut out of the drywel floor (elevanon 10’ 3”) :
. aHOng UT measurements from inside the Dryweéll i large areas, these
mieasurements were used to determine the general thickness of these bays
(Bays S and 17). The trench UT data consists of hundreds of individual
UT readings over a large area, rather than only 49 readings or less over
smaller regions. Therefore, the results of these i inspections are conc}uded
tobe represcntatwe of the gcneral thickness of these two bays

. ) Where the internal data indicates 2 *“transition” hne through the. grid, the
average of the lower reading were used to define that pamcular bay
general Lh1ckness below levatxon 34

g) i ene-case (bay LS) thexe were no internal grid or extérnal individual data
available below élevation 11°. Therefore, an av erage of the two adjacent
bays was used. The basis for this approach is the assumption that there isa -
general wall thickness gradient between the two adjacent bays that would
adequiately represent the gcneral thickniess of the bay between them.

hy- .For bays 9, 15, and 17 (above elevation- {1 ) there are mulnple intethal

~ grids. Therefore in these bays the weighted average of the multiple grids
were calculated by summing the total number of valid thickness readings
and dividing by the tofal number of valid readmgs

3) Inseveral bays of the sandbed région there are lo‘caily thin areas that are thinner
than 0.736” and dre confinéd to areas no largér than 36” by 36”. These areas will ~
be input to the model as defined locally thin circular areas. These areas were

' selected directly froni calculation C31302-187-5320-024 revision 2. To facilitate
comiputer modelitig of the locally thinned areas, larger ciréular aréas were
overlaid over the thin square areas identified in calculation C-1302-187-5320-024
revision 2. The circular areas completely capture the square areas. This -

- introduces a small amount of conservatism since the area of the circles exceeds
the ared of the squares. Although conservative, this is not expected to significantly
impact the overall results obtained from the analysis. '
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Region | Elevations |[Value in mils [References . '
{1 ' 1) Oyster Cieek Licérisé Rénewal ACRS 1/1 8/07
" |Presentations Shde 14 (refetence 3)
_Cylmdrlcal 71’ 6 o
‘Reglon ' to 604 - [2) 1994 average grid value for grid 9-20 Calculation
93° C-1302-187-5320-037 Revision 3 appendix 7 page.
: 1A7-20 of 29 (reference 4 .
D Oyster Creek License Renewal ACRS 171 8107
, Presentations Shde 14 (reference 3)
oo oo |65 27/8" .
- Knuckle Region ‘o 2530 2) 2006 average grid value for bay 9 Cajculatlon c-
' ‘ 7 1302-187-5320-037 Revision 3 page 11 of 48..
' (reference 4)
1) ) Oystcr Creek Llcense Renewal ACRS 1/ 1 8/07
_ Presentations Slide 14 (reference 3)
Aoy & : : 2 1 i - -
UP";’{‘ Spherical i 50 11/18 676 ) 1994 average grid value for grid 13 32 -
esion 65 27,5 -+ |Calculation C-1302-187:5320-037 Revision 3
_ appendix 5 page A5-23 of 38 (reference 4)
o ' _1) Oystel Creek Llcense Renewal ACRS V/ 18/07.
e " 57;, g Presentations Slide 14 (refefence 3)
Middle Sphericaly o 678 o o :
- Region | 50° 11/18" T 2) 2006 average grid va‘lue for grid 13-31 -,
P T Calculation C-1302-187-5320-037 Revision 3
" lappendix 3 page A3-24 of 36 (reference 4) _
: T) Oyster Creck License Renewal ACRS 1/1 8107 .
o .To 237 67 /8" _Presentanons Slide 14 (reference 3)
Lower Spherical to 1160 -
Region -'37, 3 , 2) 2006 average grid value for bay 19-, Calculatlon
T 1C-1302-187-5320-037 Revmon 3 page’11 0f48
i(refetence 4).
_ 1} Oyster Creek Llcense Renewal ACRS 1/ 18/07
Embedded Presentations Slide 124 (reference 3)-
. Region (1154 67 113 o . . o
Nominal below T 2) Tech Eval 00546049-07, Attachinent 7 page 1 of 2
"Thickness) 87117 ““Water Found in Drywell Bay 5- UT Data
1 Evaluation
Enmibedded i}
Region (676 Below 636 1) chh Eval 00546049-07, page 8 of 10 f‘Water
Nominal 67 : Found in Drywell Bay 5 — UT Data Evaluation
Thickness) : ' ' "
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Sandbed Regioit
R " Basis Below -
Ay | Above Blevation Elevation 11'] Basis
1 11'-0" (mils) . ) 0" (mils) o
_ 5 _ 0" (mils)
I T a6 Same valus as used for Bay 19 gog  [Same valie as used for Bay 19
_ o i ad]acent bay) _ (adjacent bay) -
' N 1180 Iriternal. gnd average (smgle - 950 Numerical average thicknéss -
j_' i PP - erid) Ref. 2page 7 T Jbetiveen Bays1 &S5
: ' -Average of internal rench data
s 1185 mternal grid average (;mgie w74 points (six 49 point gnds)
- ' orid) Ref. 2 page 7 7T Refer to page S of 10 of
e . ... 1A2152754E09 .
o ' 1133 o Internal gnd avarage (smgle 1034 _Numencal average tluckness
T T vrld)Ref 2page7 _ M| __bctWeenBaysS&Q _
- g Weighted average of twg ~ Smaller of the two internal grid
9 1074 imternal grids {49 point and 7 . 993 uverages (49 point grid) Ref 2
' _ oint) Ref. 2 page 6 and 7 - jpage6 . .
I 860 Average of two internal grids _ 860 Average of two internial grxds
_ (both 49 point) Reéf. 2 page 6 _ \(both 49 point) Ref. 2 page 6
Average of two infernal grids- | Average of three intetnal grids
13 007 - both 49 point; 7-point grid 904 (both 49 point; 7 point grid
|- ' data riot used) Ref. 2 page & : ' data niot used) Ref.2 page 6 -
nd7 -~ and 7 '
Weighted averagé of two . e
s 1062 fioternal grids (49 point’and 7 | 935 emerical average thickness
' - oint) — Ref. 2 pape6and 7 ' - ¥ T
Wewhted average of the A A
bottom of mtem%d grid 174 (28] _ A‘f?mg?.pf intemal rench dafa
17 863 - ppoints) and internal grid 17D 963 go;nt‘; (51 49 point grids).
j S (49 points). — Ref. 2 page 6 - eaz:r to page 6 of 10 on Tech
Data for grid 17/19 not used. Eval A2152754 E09 .
9 06 {Average of three intemal grids 826 Ave,r_ag'e of three internal grids
' ) all 49 points) — Ref. 2 page 6 . _ltall 49 points) ~ Ref. 2 pagé6 |
Locally Thin Areas
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The attachied table provides representatzve thlcknesses of the Drywell Vessel based on
- 2006 inspection and other past inspections. These values shaﬂ be used as general

thickness values for. the associated region.

OYSTER CREEK__DRYWELL THICKNESSES FOR USE IN BASE :

. CASE ANALYS!S
LOCAT!ON TH!CKNES_S ('m'li's) :
Cyhndrical Region 604 00 -
" Knuékle Region 2530
- Upper Spherical Region 676 '
' Middle Spherical Region 678
L ower Spherical Region (Note 1) 1160
Embedded Reglon (1154 Nominal 113
_ g Thickness) . .
Embedded Region (676 Nominal. 636
: : Ihickness).
T SANDBED REGION _
BAY | Above Elevation 11-0" Below. Elevatibn 11'-o"
' __{mils) _(mils).
1 . B26 - 826
3 <0 1380 950
‘5 . . 1185 1074
7. P 1138 1034
) T 1074 993
11 |- 880 860
13 ' 807 907
1 . | . 1062 935
i7 _ 863 863
IR 826 . 826

In addmon since there are several locall ¥y thm areas in the sandbed Specific thin area

shall be mddeled per Attachment 1.

Reference-

1) Calculation C- 130’7 ‘187-5320-024 Revision 2
'2) Calculation C-1302-187-5320-041 Revision 0
3) Calculation C-1302-187-5320-037 Revision 3

4) Oyster Creek License Renewal ACRS 1/18/07 Presentation -

5) Tech-Eval 00546049-07, “Water Found in Drywell Bay5 - UT bata Evaluation -
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Attachinent 1 - Sketchies showing Iocally thin area. (5 pagcs)

. Prepared By Peter Tamburro f / /L /2

. Independent Revmw

The Independent Review hias been completed in accordarice with ER- AA 309 101 1
have mdependently verified and agreed with the methodology,. inputs, and results of this.

_ Technical Evaluation. . All of my ¢omrments were answered and mcorporated as -
appropnate - :

lndependently Rev1ewed By Dade Olszewskl Date: 4/70/2007 %/f CZ-/ Lf/' 2""l"’”u?"“

Manager’s Comments The preparex and reviewer are quahﬁec. to perform this task

This data is being prepared, reviewed and approved fo verify the inputs 1o be used to

. complete the drywell shell analysis project. Therefore, the HU-AA-1212 risk rank of 1is
-appropnate and the existing process reviews aré acceptabie ' B

'M-a'nager Approval: F. H. Ray 4/20/2007.
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. Bay 1 2006 .
Enput Locally Thm Area Less Than 736 Mils

Center Lihe. Of Vent Line + 13" :

21 3 a8 "_5-“’ 72 4 |

Ja 72 .60 -43 -as- R -_24_ .-1'2;
Area C from figure 1-7 from
calculation C-1302-187-5320-024

. 51" diameter circular
area that is 696 mils thiclk -

inches

Circular area is centered
 on Y=-31 and X+11

- Al X and Y dimensions are referenced from 13:inches to the right of centerline of the
vent line (X.direction) and the bottonr of the Pénetiration Remforcement Pad (Y dnnensmn)

Reference NDE Data sheets 92-072-12 page 1 of 2 and 1R21LR-022« page2.0f2. .
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' - Bay 13 2006
Input Locally Thin Area l.ess Than 736 Nhls

.| Boftom of Penetrationn o
‘Reinforcement Pad Center Line Of Vent Line

J4 72 60 48 36 . 24 -12 J){ 12 3 48 B0 72 q’s
' ' 6 4 Area G from figure 137 trom

/ calculation C-1302-187-5320-024 |

i}, | e 18" diameter clrcular
area lhat Is 558 mils thick

Inches

Circular area is centered
on Y=-27Tand X- 19

42 4

Al X and Y dimensions are referenced from. the centerlme of the.vent line {X.
direction) and the bottom of the Penetration Aeinforcement Pad {Y dimension).
Reference NDE Data sheet 92-072-24 page 1 of 2 and 1LR-010-page 2 of 2. ~ :
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AN o o

Bay 15 2006 |
" Input Locally Thin Area Less Than 736 mils

Area A from figure 15-6 from
calculation C-1302-187-5320-024

& a2 60 -a8 a5 24 -2 9 w2 &
6

Center Line Of Vent Line ,

,1 :8__' i

Inches

30 - ~

18" diametet circular

area thatis 711 mils thick |

. " -Cifeular area is centered
=42 - on Yi « 15 and. X+23

G .
All X and Y dimensions-are referenced from the centerline of the vent line (X.
direction). ﬂnd:lh_e: botfom of the Penetration Reiuforco_amen_t P’ad (Y dimension)..
Reference NDE Data sheet 92°072:21 page 1 of 1 and 1R21LR-U15 page 2 of 2
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| Bay 1 9 2006 |
Input Locally Thm Area Less Than 736 Mils

Area B fr-o_m.ﬂgure 18-7 from
calculation. C-1302-187-5320-024

4+ 72 60 a8 -3

" Ihches

Circular area is centered g / 51" diameteér circutar.
| area thatis 720 mils thick

onY=-17.8 and X -3.5

SIS . ' s ' T T Lt .- ) !
AlXandY dimensions are referenced: from: the ¢epterline of the vent line (X -

direction) and the b(!lt_ton:l_'oﬁ the Penetration Reinforcement Pad (Y dimension).

Reference NDE Dati'sheet:92-072-02 page 1 -of 1 and 1R21LR-020-page Z of 2.
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Bay 17 2006
lnput Locaﬂly Thm Area Less Than 736 m:!s

" Are A from ﬁgure 17-8 from-
calculation C-1302-187-5320-024:

Inches . . .
!4 72 60 A8 a6 24 A2 0 1
' -Area B from figure 17:6from_ |
calculatmn C-1392-187-5320—024 ;
|
18 inch diameter circular
"area that is 883.Mils thlck
84 .
(:g' Both circular areas.are centered
<5 on Y=- 8 and X+38

‘:" . ’ _30 R

Az 51” dlameter circular
area-that is -850 mils thick

= ]

- . AlX aud Y dimensions are réferenced from. the centerline of the vent line (X direction) and the bottom
the Penetration Reinforcement Pad (Y’ dunensuon) Reference NDE Data sheet 92-072~04 page 1 of 1 and
IRZILR»GZI page 2of 2. g




