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1.0 PROBLEM GTATSMENIL ﬁ é # ;’

e purpose of this caleulation ig to evaluvate ihe UT
rhickness measurements taken in the sandbed region quring the
14% outage in support of 0.C drywéll corrosion mitigation
project. These messuraments were taken from the outeide of
the shell. Access to the sandbed region was achleved by
cubting ten holes completsly through the shield wall from the
Loring oo

2.0 SUMMARY OF RESULTE

Thisz calculation demonstrates that the UF ithickness
neasurenents for all bays meet the minimum uniform and local
required thicknesses.

The evaluation was performed by evaluating the U neasuremsnte
for each bay and dispositioning them relative 1o the unlform
thickness of 0.736 inch used in 6B structural analysis
reports. Additional acceptance oriteria was developed to
address measurements below 0.736 inch. The results are
summarized in Tehle 1. . '

UT megsurements Tor bays 3, 5, 7, %, and 19 vere 21l above the
G.736 inches and therefors acteptable. SR
ur measurements Tor bays 11, 15, and 17 vere a1l above 0.736
inches except for one measurerent for sach bay. Aafter further
avaluntion of these +three meszurements inciuding an
examination of adjacent areas, it was determined that thay
wern acceptable as shown on Table 1.

UT measurements f£or bays 1 and 11 waere evalvuated using

detailed criteria described in this calculation and the
regults are summarized in Table 1 below:
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2.0_SUMMARY, _OF REBULNE { Continued )

gummary of 0T Byeluations

table {1}

T Ms;”w i s D e i i R
mﬁgﬁ%ﬁa‘i'.',"f - gw{ ?ﬁi”ﬁ 1&??&&{5%%%5 ﬁfxtﬁ%{ o *ﬁ%a?"“f : .'
Py 13 Lo 1 0.046" 200" Q75" Acorplable 1

II Bay 35/ Lot 9 o3 0.200° 0.850" Acorpravte )
| Doy 17/ Loc. 9 A" D.200" o7 Aoorpiable E

| Bayifdend DAHr 0218 0.200° 0738 Avcepiabic 111
By If Lo 2 L oy Gzpat {5y Aocepable i
Bry 1/ Loc. 3 0:705" 0M7 a0 QRS2 Ascaptible
Bayi/Boe s |0 oo 0353 2,200 BR23 Accepinble a
By ifLee ¥ P DA Cpmee 0,200 g6t ampiﬁhia '
Tay 4/ Lot 11 714" LT 2 N Aocepitble
Byyfloct2 { e 1 omr Qo 02" P

i By 1/ Loe, 21 T any 0" T Acceplable ;
Bsy 13/ 1or. § 067" 351" 0.200° 083" Acceptoble EF
Ry 13/ Loc, 3 D 0360 Q200"  oam Atcopisble

| Doy 13/ Looy § 8.718" 0247 0 9735 Acceptabic

il Bay 13/ loc. & 0,655 2.3 6,.208" 075" Acepuile |
Ying 73/ Loc. T o0H" 6.257" a:200" 067" Atocptubie

ﬂ Bay 13/ Lo, B 718" p.Er 2200 794" Avceptatile

ji Bay 13/ Loo, 30 O [y r kN et el Accepintils

H Ray 13/ Loc 1 LYCLY 0.256" 00 8,748 Agceptabl

s_ﬁuy 13 Lat, 55 oy oz 0200~ f.756" Aereptaliic
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3.1 Drywell sandbed region pietures (see appandix ¢ ).

2. n ap ASME Section VIII Evaluation of the Oyster Creek
Drywell for Without Sand Case performed by GE - Part 1
stress analysis, Revision ¢ deted February, 1991 Report
- Lo I

3.3 An ASME Seetion VIII Evaluation of the Oyster Creek
prywell for Without Sand Case Poerformed by GE - Part 2
Stability analiysis, Revision 2 dated Novembeyr, 1982
Report 2-4.

3.4 ASME Section IXX Subsection NE Clase MC Components 1983,

3.5 GE letter report ¥ Sandbed Local Thinning and Raising the
Fixity Height Analysis ( Line Items 1 apd 2 In contract
PO-0391407 )" dated December 11, 1892.

i’ GPUN Memo 5320-93-020 From X. Whitwore to J. C. Flym
. wingpeotion of Dryweil Sand Bed Region and dcocess Hole®,
Dated Japuary 28, 19831,

4.0 ASSOMPTIONS AND. BASIC. DATA:

4.1 Raw UT measurements arve summarized for each bay in the
botdy of caloulation.

4.2 Observations of.the ocutside surface of the grywell shell

indicate a rough surface with varying peaks and valleys,
In  order %o characterize an average roughness
representing the depth difference of peaks and valleys,
two impressions were mnade at the two lowest UT
measurements for bay 13 using Epoxy putty -
Bppendix A presents the caloulation of the depth of
surface roughness using the drywell shell inpressions
vaken in the roughest bay. 7Twoe locations in bay 13 were
selected since it is the roughest bay. Approximately 40
locations within the two impressions were measured for
depth snd the average plus one standard deviation was
calculated. A value of 0,200 inch vas used in this
caloulaktion ag a congervative depth of uniform dimples
for the entire oubtside surface of the drywell in the
asandbed region .
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5.9 CALCULATTION:

ACCEPTANGE CRITERIA. » GENERAL WALL:

The acceptance criteria used to evaluate the measured drywell
rhickness iz based upon GE reports 9-3 and 9-4 {(Ref., 3.2 &
3,3) as well as other GE studies (Ref. 3.58) plas wviszsual
ohservations of the drywell surfage { Ref. 3.6 and Appendlx C
Y. The GE reports used an assuned uniform thickness of 0.736
inchaes in the sandbed srea. This area is defined to be fxon
the bottom to top of the sandbed, 1.e., El. BFfF-11i% to El.
1n1w3% and extending circumferentially one fuil bay.
Pherefore, if all the UP measurements for thickness in one bay
are greater than 0.736 inches the bay is evaluated to ke
acceptable. In pays vhere measurements are below 0.736
inches, more detailed evaluation is performed.

whis detailed evalustion is baged, in part, on visual
observations of the shell surface plus a knowledge of the
inspection process.' The first part of this evaluation is to
arrive at a meanipngful valus for shell thickness for use in
the structural agsessment. This meaningful value is referred
te as the thickness ‘for evaluation. It is computed by
acoounting for thé dépth of the spot vhere the thickness
megsurement is taken considering the roughness of the shell
surface. The surface of the shell has been characterized asg
being "dimpled" as in the suxface of a gelf ball where the
diwmples are about one half inch In diaweter { pppendix € ).
Also, the surface contains some depressions 12 to i8 incheg in
diameter not closer than 12 inches apart, edge to edge (Ref.
3.6), hAppendix A presents the calculatlon of the depth of
surface roughness using the drywell shell impreszions taken in
the roughest bay. Two locatlons in bay 13 were gselected since
it 15 the roughest day. Approximately 40 locatlons within the
two impressiong were measured for depth and the average plus
one standard deviation was calculated to be at 0.186 inches.
A value of 0,200 inch was used in this calculation as 2
conservative depth of uniform dimples for the entire outgide
surface of the drywell in the sandbed region .

CCLRODDNDZE6
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. B.D CARCULATION:
ACCEPTANCE ORITERIA = QENERAD MALL: (Contlnved)

The inspection focused on the thinnest portion of the drywell,
even if it was wvery logal, i.e., the ingpection did not
attempt to define a shell thickness suitakle for siructural
evaluation. Observations indlcate that sonke inspected spots
are very deep. They are much deeper than the normel dimples
found, and very local, not nore +than 1 to 2 inches in
Glameteyr. {(Typically these observations were made alfter the
spot was surface prepped for UT neasurement. This results In
a wide dimple to accommodate the meler and slightly deepex
than originally found by ©.030 to 0.100 inches). The depth of
these areas was measured and averaged with respect to the top
of local areas as =Zhown in Appendix A. These depths are
referred to herein as the AVG niorometer measurements. The
rhickness for evaluation is then computed from the above
information as: I

H

UT (measurement) + AVG (micrometer)
.78, 200 inches

® {(evaluation)

while! o

3§

T (evaluation) thickness for evaluation

UT {measurement) thickness measurement at the area

- {Lozation)-

AVE {miﬁrcﬁeter) = average depth of the area relative
to its immedlate surroundings

$, 200 inech = a cohservative value of depth
of typical dimple on the shall
gurface.

After this calculation, if the thicknese for analysis l=

greater then 0.726 inches; the ares lan avaluated to be
acceptabkle.

QCLREOQCO367
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5.4 CALCULATIONS

ACCEPTANGE CRITERIE - LOCRL WALLE

1¢ the thickness for evaluation is less than ¢.736 inches,
then the uge of specific GE studies iz employed {Ref. 3.5;}.
These studies contain analyses of the drywell using the ple
slice finite element model, reducing the thickness by 0.200
inches in an area 12 x 12 inches in the sandbed region,
tapering to original thicknpess over an additional 12 inches,
Jomated to result in the largest reduction pessihle. ‘This
jocation ig selected at the point of maximam deflection of the
eigenvectoy shape assoclated with the lowest buckling load.
The theoretical buckling lead was reduced by 4.5% from .41 Lo
5.56. Algo, the surrounding areas of thickness greateyr than
0.726 inches is alzo used te adjust the actual buckling values
appropriately. petails are provided in the body of the
calculation.

ACCEPTANCE CRYTERIA —~ VERY LOCRL WALL (2 nehes In DIAMETER) S

A1l UT measurements b&lﬂﬂ'ﬂ-?BG;iﬁﬂhﬂﬁ have been determined teo
be in isolated locations less than 2% inches in diameter.

The acceptance criteria for these measurenents gonfined to an
area lese than 2% inches in diamgter is based on the ASHE
Section IIT Subsection NE Class HC. Components paragraph NE
3332,1 and WE  3335.1 titled FOPENING HOT REQUIRING
RETHFORCEMENT AND REINFORCEMENT OF HULTIPLE OPENINGST.

These Code provisgions allow holes up to 2% inches in diameter
{n  Class MNC vessels without reguiring reinforcement.
Therefore, thinned areas leossg than 2% ‘inches in diaweter need
not be provided with reilnforcement and are considered local.
Per NE 3212.10 the stresses in these regions are vlagsified ag
lacal primary membrane stresses which are limited %o an
aliowable wvalue of 1.5 5n. Local areas not exceeding 2%
inches in diameter have no impact on the buckling margins.
Using the 1.5 Sm criteria given above, the required minimum
thickness in these areas ig:

T { requived ) = { 2/3 ) % ( 0.736 } = 0,490 inches

Where 2/3 iz Sm/l.58m and is the ratic of the allowable
SLTRESES.

P thickness measurements for all ten bays are ahova 0,490
inches.
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5,0 CALCOELAYION:

U _BYALUATION:
BAY # 13

The outside surfage
dimples similar To t
this opzervation ie made by.the inspector
rhinnest areas for the UT exaninailion.

focused on the thinnes

was very local,

dafine a eshell
evaluation. The shell appears U

of this bay is rough and Tull of
ne cutside surfage of golf ball.
who located the
This inspection
¢ areas of the drywell,
i.e., the insp
thickness

even LE It

sotion 4id not attempt o
suitable for

stractural

o be relatively unifovm

in thickness except for a hand of corrosion which looks
1ike a "pathiub" ring, lovated
vent pipe reinforcenent plate,
Figure 1. { Figure 1 and others

thiz calculation are WOT TP SCALE).

12 Lo 12 inches wide and

the center of the bay.

sidas, the shell appears

conservative valne of 0,800 inches.
ring the shell exhibi
lead priner on the
intact. Measurenen
thickness above the bathtub ri
starting at elevation
the shell is uniform in.
in thicknesses are present.
the bathtub ring are all akove

about 30 inches
Beyond the bathtub ring on hoth
to be uniform in thiskness at a
above the bathtub
ts no corrogion since the original
vent pipe/reinforcement plate is
ts 14 cand 15 confirm that the
ng -is at 1.1B4 inches
Below the bathtub ring
thickness where no gbrupt changes
mhickness measurements below
0.800 inches  excepl

111 =00,

15 to 20 inches below the
i.2, weld line as shown in
like figures presented in

location 7 which iz very local area.

Theraefore, a consay
is estimated to rep
this bay. Glven a un
puckling margin Ioxr the
rocaloulated based on the GF rep
theoretical buckling streng
Fagtor) is @& square function

Therefore, a new buckling capacl
refueling locad combinabion 1
ahove the ASHE factor of galety ©

E.

The bathtub ring ig
long located in

vative mean thickness of 0.800 inches
resent the evaluation thickness for
{form thickness of 0.800 inches, the
refueling load condition can be
ort 9«4 (Ref. 3.3}. The
th from repert 9-4 (ANSYS Load
of plate thicknesses.
ty for the controlling
s calouiated to be at 13%
£ 2 as shown in Appendix

CCLRO0D00389
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5.0 CALCULATION:
T _EVALUATTONE
BRY # 3 ¢ Cobtinuad):
Locations 1, 2, 3, 4, S5, 10, 11, 12, 13, 20, and 21 are
wonfined to the bathtub ring as shown in Figure i. An

average value of these measurements is an evaluation
thickness for thim band as follows;

Location Evaluation Thickness

1 0.738Y
2 0.658%
3 0. 852¢
4 0.760M
B 0,823%
10 o.BAgN
1L 0. 7RG
1z 0.826"
13 - 0,.782%
20 0.565%
231 G, 737"

Average = 0.792%

An average evaluation thickness of 0,792 inches for the
pathtub ring may raise concern given that the hathtub
ring is noticeable and that the difference between its
average avaluation thickness (0.792 inches) and the
average thickness taken for the entire vegion (0.800C
inches} is only 0.008 inches, This results from the fact
that average wmicrometer readings were generslly not taken
for the remainder of the shell since each reading was
greater than 0.736 inches. In realilty, the remainder of
the chell 4is much thicker than ©0.800 Inches, The
appropriate evaluation thickness <an not be guantified
cince no micrometer readings were taken.

Tha individual measured thicknesses npust aiso be
evaluated for structural conpliance. Table I1-a
identifies 27 locations of UT measurements that were
eelected to represent the thinneat areas, except
tocationg 14 and 15, based on visual exanination. Thase
locations hre a deliberate attempt to produce a miniman
measurement. tocations 14 and 15 were selected to
confirm that no corresion had taken place in the areaa
above the bathtub wing.

OCLRO0D00376
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5.0 CALOULATION:

UT EVALUATIONS
BAY # 1 [ continued):

Eight logationg shown in Table 1-a (1, 2, 3, S5, 7, 1i;
12, and 21} have measurements below 0,736 inches.
observations indicate that theee locatlons were vary daep
and not more than 1 to 2 inches in diameber, The depth
of each ©f these areas relative to its immediate
surroundings was measured at 8 locationsg around the spot
and the average is shown in Takle I-a. Using the general
wall thickness acceptance criteria described eaxlier, the
evaluation thickness for all measurewments below 0.736
inches were found to be above 0,736 inches except foxr two
locations, 2 and 1i, as showh in Table i~b. Locations 2
and 1l are in the bathtub ring and are about 4& inches
apart. This area is characterized as a local area ¢ x 4
inches located at about 15 to 20 inches below the vent
pipe reinforcement plate with an average thicdkness of
0.692 inches. This thickness of 0.682 inches is 0.108
inches reduction from the conservative estimate of 0.300
inches evaluation thickness for the entire bay. In order
to gunantify the affact of this local region and to
address structural cowpliance, the GE study on logal
effects is used {Ref. 3.5}.

This study contains an analysls of the drywell shell
ueing the pie slice finlte siement wodel, reducing the
thickness by 0.200 inches {from 0.736 te 0,536 inches) in
an ares 12 ¥ 12 inches in the sandbed region leocated to
result in the largest reduction possible. This location
ic selected at the point of maximum deflection of the
eigenvector shape asscciated with the lowest buckling
load. The theoretical buckling load was reduced by 9,5%,
The 4 = 4 inches local region is not at the ooint of
maximum deflection. The area of 4 x 4 inches iz only 11%
of the 12 % 12 inches area used in the analysis.
fherefore, this small 4 x 4 inches area has a negligible
effect on the buckling capacity of the structure.

In summary, using a congervative estimate of 0.800 inches
for evaluation thicdkness for the entire bay and the
presence of a bathtub ring with an evaluation thickness
of 0.792 inches plus the acceptance of a iocal arsa of 4
v 4 inches based on the GBE study, it iz concluded that
the bay ls acceptable.

QCLRAG003371
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5,6 CALCULATION:

OT EVALUATLON:

gAY # i Icontinued):

Bay # 1 DT Daka

. Table l-n
=
::; ; ""k&';g”rﬁa?‘l: e e !
: i e ﬁi%ﬁﬁ%@%ﬁg i ,,,f: b
1 1 8.720
2 0.716
| 2 5,708
! 4 0.760
|—2 0,719
h 4 o, 760
; i 9,100
5 0. 805
i L 0. 805
|0 0,839
ﬂ L3 0,714
2 0,724
é 3 0,792
24 1,147
[l 1,156
A5 0,796
} 37 0,860
18 0,917 .
h E 0. §90 — b
28 0,965 o !
£ 0,72¢ 0.211 I
g 22 6. 85 .
ﬁ 23 {0850 ——
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5,0 QALCULATION:
OY BEVALUATION?
Bay # i:iContinusd)

BUMMARY OF Meggutaments BELOW 0.7

Table irb

Acecpiobie

2 Aerapiabie

3 Accopnlie
“ s 2.710" D513 B Acceptable #

7 4.705" 0.266" 8,200 2.754" Arcsptable

; 1 ki 02127 0.200" . D Acteptablc

i! 12 0T .30 020" (825" Accepthble
ﬂ 2 o7 821" oo 8757 Accepinbic __jf

OCLROJDO0373
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BAY #1 DATA

NOTES:

1. All *Lecatlon” measuroments from interzection
of the DW shell and venk collar flliet walds,

2, Pit depls are sverage of four readings faken at
0/45°/30°1135° within 1" band surrounding ground

spofs. Only measured whers ramaining wall thi,
was betow 0.736",

15 BAVWTLR
L

RS '.a:;z-'.;"'% ;
ﬁ’? ﬁfgaawﬁ ﬁﬁ?&%ﬂ?ﬂﬁ%ﬁfﬁ%ﬁf a5 15~

"";’#m

FIGURE (1)
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5.0 CALOULATION:

8T EVALUATION:

The cutside surface of this bay is rough, similar to bay
che, full of dimples comparable to the outside surface of
golf ball. This cbzervation is made by the inspector vho
iocated the thinnest areas for the UT examination. 'The
shell appears to be relatively uniform in thicknass
axcept for a bathtub ring 8 *o 10 inches wide
approximately 6 inches below the vent  Theader
reinforcement plate, The upber portion of the shell
bevond the band exhikits no corrosion where the original
red lead primer is still intact, Eight localions were
selected to represent the thimnest areas based on the
visnal obzervations of the shell surface (Fig. 2). These
locationsg &re a deliberate attempt o produce a minimanm
neasurenent. Tsble 3 ghows measurements taken to measure
the thicknesses of the drywell shell using a D-meter.
The resulte indicate that all of the areas have thickness
greater than the 0.7386 inches.

Given the UP measurements, a conservative mean evaluation
thickness of 9.250 inches is estimated for this bay and
therefore, it iz concluded that the bay iz acgephtable.

Bay # 3 UT Date

S R KT
S

.w-a . el
S e
ey

$.795%

Hen e
HE

X, Qo b b

Q.BEY b

i i
0. B9 o fenm

0.823 ———
D, 968 —
9,826 - ;
0,780 —— i

T f=d 0 AR {0 4 {33 ji
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NOTES:
1. All "Location” measurements from Intergection
of the DW ghell and vent collar fillet welds,
1
3 5
'E § :; -] ]
7 DW
" SHELL
S S DR
ket : S D G
5 ,Mag%ww
ii?ﬁ%ji?f »f@r‘u “3- ; f& mf'ﬁ
Eﬁq y%%aﬁﬁé&w gﬁ

FIGURE (3)
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5,0 CALOULATION:

VT EVALUATIONS
BAY L3+

The putside surface of this bay is rough and very sinmilar
to bay 3 except that the local areas are clustersd at the
Junction of bays 3 and.5, at about 30 inches above the
floor. The shell surface iz full of dimples gomparable
to the outside surface of golf ball. This observation is
made by the inspector who lecated the thinnest aveas for
the UT examination. The shell appears to be relatively
uniform in thicknese. Eight locations were selected to
represent the thinnest areas based on the visual
observationg of the shell surface {gee Filg. 5}, These
losations are a delibsrate attempt to produce a minimum
measursment. Table 5 shows readings taken to measure the
thicknesses of the drywell shell uzing a D-meter, The
remilte indlcate that all of the areas have thickness
greater than the 0.736 inchesz.

Given the UT neasurenments, a conservative mean evaluation
thickness of 0.950 inches is estimsted for thie bay and
therafore, it is concluded that the bay is acceptable.

Day # 5 LT bata

Tehie B

o f=d j&h jun | g fBY {Ra

tharnader

QCLROGO00377
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Eﬁm&?gﬁmzﬁ?ﬁﬁ;&-:ﬁ?ﬁ.r;gi&a .Q@}Euﬂﬁi‘!?ﬂ i

BAY #5 DATA

NOTES:

1. In this bay BW shell {budi} weid i5 about 8" to the right
of CA. of vent fube, Therelore - all measuremenis
were teken from a line drawn on shell which approx,
coinclde with venttube C/L.

WELD

FIGURE (4)
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5.0 CRLCULATION:
07 EVALUATION:
71

The observation of the drywell surface for this bay
showed uniform dimples in the corroeded area, but they are
shallow compared o those in bay 1. The bathtub ring
seen in the other bavs, was nobt very prominent in this
bay. This obgervation is made by the inspactor who
located the thinnest areas for the UT examination. The
shell appears to be relatively uniform in thickness.
seven locations were selected to represent the thinnest
areas based on the visunl observationz of the shell
surface (Fig. 7). These locations are g deliberate
attempt o produce a minimum measurement, Table ¥ shows
readings taken to neasure the thickneszes of the drywell
shell using a D-reter. The results indicate that all of
the areas have thickness greater than the 0.736 inches.

Given the UT msasurements, a conservative nean evaluation

thickness of 1.00 inches iz estimated for this hay and
therefore, it is conviuded that the bay is acceptable.

[rfrat
ffﬁ *3%?. .

MI»-M »mﬁéﬁ%ﬁmu
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ks Reviewed by Daie
Tifiz/93 8, L8 Tommines GL/16155

NOTES:

LR |
= {h

- §

o

BAY #7 DATA

1. All measuremonis from the Intersection of DW
shall thutt) and vent collar {fllet) weids.

23
e
m
e
r

e

T e e Ry e [ AL o AP
Lt T
&. “2?1 vt B "
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Subject . {le Mo Tev. Mo, §Shect Now
£.0 Drwngel]l Eub, Uh Popluaticn in Spadbed O-3307-1R7-5300-034 2 18 of &
Qriginage Linte Rovlced ot
MARK YEKTA e Ehrdie] 5. O Tommiasi B4 1G53
5.0 CALCULATTON:
U3 _EVALUATION:
BRY # 23

The observation of the drywell shell for this bay was
very =similar to bay 7 except that the hathtub ring was
more evident in this bay. The shell appears to be
relatively uniform in thickness except for a bathtub ring
6 to 9 inches wide approximately 6 to 8 inches below the
vent header reinforcement plate. The upper portion of
the shell beyond the band exhiblts no corresion where the
original red lsad primer is still intact, Right
locatlions were selected to represent the thimmest areas
based on the visuval observetions of the shell surface
(Fig. 9}. These locations are a deliberate attempt to
produece a minlmunm measurement. Table 9 shows readings
fakan to measure the thicknaesses of the drywell shell
using a Dmetey. The results indicate that all of the
areas have thickness greater than the 0.736 inches.

Given the UT measurements, & conservative mean evaluation
thickness of 0.900 inches iz estimated for this bay ang
therefore, it is concluded that the bay iz acceptable.

Bay # 9 TP Dats
E&hlﬂ E

T
o LHor wﬁga 2
C] L e v,
| 0,960 _—
1 2 9,940 _—
| 3 0.994 ——
! 4 1.020 -
5 0,585 ——
6 0,820 - 1
7 0,825 ——
3 0,791 e
g 0,832 — |
|30 0. 980 — .ﬁmﬁ
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Uriginnlor Brate Revicwed oy Trate
MARH YEKTA . OLf12/0% 5, . Tummsinelli Tt )

BAY #9 DATA
NOTES:

1. Alf messurements from iterssction of the
OW shell utt) and vent collar (fillst) welds.

ey T
Sl mm 3 % : ?&&%ﬁi 4 té
aghad o o Al En oy *%wm& AL R A e,

Sk *"%‘“‘hﬁ £
# teivto E‘ﬂ* B 25K »
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FIGURE (9]
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MARK YEXTA R F O 5, G Tormdnekt o4/16508

DAY # 11:

the outside surface of this bay iz rough, similar to bay
1, f£ull of uniform dimples comparakle to the outsidas
purface of a golf ball. The shell appears o be
relatively uniform in thickness excepi for loocal areas al
the upper right corner of Figure 11, located at agbount 1o
to 1Z inches below the vent pipe reinforcement plate.

Bight lecationg were selected to represent Lhe thinnest
areas hased on the visual observations of the shell
surface {Fig. 11}. These locabtionz are a delilkerate
attempt to produce an mninbmum measurement. Table ll-a
shows readings taken to measure the thicknesses of the
drywell shell using a De-meter. The results indicate that
all of the areas have thickness greater than the 0,736
inches, exgept one logatlion. Location L as shown in
Tabie 1l~a, has &  reading below §.736 inghes,
obgervations indicate that this location was very deep
and not more than 1t to 2 inches in diamebter. The depth
of area relative to its immediate surroundings was
measured at 8 locatlions around the spot and the average
is shown in Takle il-a, Uzing the general wall thickness
ageeptance criteria described earliier, the evaluation
thilckness For location 1 was found Yo be above 0.736
inches as shown in Table 11-b.

Given the UT neasurements, 4 conservatbive nean evaluation
thickness of 0,790 inches iz estimated for this bay and
therefore, It is congluded that the bay iz accepiable.

QCLRO00O00383
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Subiest Cale Mo Hew, Mo, | Sheet No.
9,0 Drywell Ext, Ut Evalustiop in Sendhed  G-1i02~1B7-5320-024 g 22 _of 54
CHgtRAey Lkt Reodewed by Dints

MAIRE YEETA QLI & €. Fumainedi D151
5.0 CALOULATION:

DT _BYALUATION!
BAY # 13 {Continnadl:

Bay # i1 YT Data

-

2 ¢, 705 0.246

£ Q.77 -

3 0.832 : A 1
- 0,755 e}

5 0,831 el

6 0,800 .-
|7 ¢.831 |

8 0,815 —

Bummary of Meassurements Below 0.736 Inchoen

Fecepisblie
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Oelgdnutor Erne Pondawed By Uinte:
MARK YEETA QL% & C. Pumminaii 416105

BAY #11 DATA

NOTES:

1. Al measuréments from Interssction of the DW
gheil (butt) aret vant collar (fiel) walds,

2. Pit depthe sre everage of four readings taken st
0/45°/9071135° within +* band surrounding the
ground spots. This measurement was only
taken when wall thickness was below 0.738%,

WELD

* o0
-

>

]

o] .?

LI

4
=

LT o ok et T e LR e it s eh e ds

S SANDBERREQORT SR

3 3 Y o + WOFal e

S de e e D S
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FIGURE ( 11 )
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Sulgect Cale Mo, Hov. Mo, |Shest M0,
g laatlon | Gl a0 —1R7-5 320034 4 24 of 54
Originatar Dhats Reoviswed by Date
MARK YEKTA 911293 $. €. Temstnoli 04/16/93

5.0 CALCULATION:

LUATTON:
BAY # 13:

The outwside surface of this bay is rough and full of
dimples similay to bay 1 as shown in BAppendix ¢. This
observation is made by the inspector who located the
thinnest areas in deep valleys thereby biasing the
remaining wall mnesasuraewments to the conservative side.
This inspection focused on the thinnest areas, even if
very local, i.e., the inspection 4id not attempt to
define 2 shell thickness suitable for strucstural
evaluation, The variation in shell thickness is greater
in this bay than in the other bhays, The bathtub ring
below the wvent pipe reinforcement plate was less
prominent than was seen in other bays. The corroded
areas ave apout 12 to 18 inches in diameter and are at 12
inches apart, located in the wmiddle of the sandbed,
Beyond the corroded areas on both zides, the shell
appeare to be uniform in thickness at & conservative
vaiue of 0.800 inches. Near the vent pipe and
reinforcement plate the shell exhibits no corrosion gince
the original lead primer on the vent pipe/reinforcement
plate ls intact, Measurement 20 confirms that the
thickness above the bathtub ring is at 1.154 inches.
Below the bathtub zing the shell appesrs to be fairly
uniform in thickness where no abrupt changes in thickness
are present. Thickness measurements below the bathtub
ring are all 0.800 inches or better.

Therefore, = congervative mesan thickness of 0.4880 inches
iz estimated to represent the evaluvation thickness for
this bay. Given a uniform thickness of 0.800 inches, the
buckling margin for the refueling load conditkion is
recalculated based on the GF report 2-4 {(Ref., 3.2). The
thecorgtical buckling strength from report 9-¢ {(ANSYS Load
Facter) is a sguare function of plate thicknesses,
Therefore, a new buckling capacity for the controlling
refueling load combination is caloulated to be at 13%
above the ASME factor of safety of 2 as shown in Appendis
B.
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Subjest Cale Mo Rev, Mo, 3Sheet Mo
n O 302 =187 -8 3200 o 25 ot 5
Orriyioaior Tt Bavlewed by o \Bate
MAREK YEXTA D1fE2493 &, C. Tummincil Lo P T
28 CRALOULATION:

UF EVALUATION:
BaY # 12 [ gontinued ):

Locations 5, 6, 7, 8, 10, 11, 14, and 15 are confinead to
the bathtub ring as shown in Figure 13. An average vaiue
of these‘m@aqurmmanta is an evaluation.thieknasq for this
band as follows

Logation Eyaluetion Thickness
5 ,.738%
& 0.7564
7 0.6784
8 0. 796N

14 0. 73an
il 0.741n
12 0,885
i4 £,868Y
15 0, 7584
16 g,8zen

Average = 0.778"

The inspector suspected that some of the above locations
in the bathtuk ring were over ground. Subsequent
locations with suffix A, e.¢. 5h, &A, were located glose
o the apots in guesstion and were ground carefully to
remove the minimum amount of wmetal Lut adeguate encugh
for UT examination ag shown in Table 13-a. The results
indicate that all subsequent nmeasurements were above
0.736 inches., “The average nicrometer measurements tLaken
for these locations confirm the depth meazurements at
these locations. In spite of the fact that the original
measurements were taken a2t heavily ground locations they
are the ones uszed in the svaluation.

The individual measurements must alse ke evaluated for
structural compliance. Table 13-a identifies 20
locations of UT measurements that were selected o
represent the thinnest areas, except location 20, based
on vizual examination. These lovatlions are 8 deliberate
attempt to produce 2 minimum measurement. Locatdion 20
was gelectad to confirm that no corresion had taken place
in the area above the bathiub ring.

OCLROC000387Y
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5.0 CALOULATION:

UT_EVALUATION:

Bay # 13 ¢ Continued ):

Nine iocations shown in Table 13~ {i, 2, 5, 6, 7, &, 10,
1L, and 15} have measurements below 0,736 inches.
Obassrvations indicate that these locations were very
deep, overly ground, and not more than 1 to 2 inches in
diameter. The depth of each of these areas relative to
its immediate surroundings was measured at 8 locations
arpound the spot and the average is shown in Table 13-a.
Using the general wall thickness acceptance crilteria
described earlier, the evalumstion thickness for all
meagsurements below 0.736 inches were found to be above
6.736 inches except for two locations, § and 7, as shown
in Table 13-b. In addition, subgeguent maasurements
close to the lpcations identified above, were taken and
they were all above 0.736 inches. Locations 5 and 7 are
in the bathtub ring and are about 20 inches apart. These
locations are characterized as local areas located ab
about 15 Lo 20 inches below the vent: pipe reinforcement
plate with an evaluation thicknesses of ¢.7235 inches and
0.677 inches. The logation 5 is near to location 14 for
an average vwvalue of 0.301 inches and therefore
acceptable., Logation 7 could conservatively exist over
an area of 6 ¥ 6 inches for a thicknese of 0.677 inches.
Thig thickness of ©.877 inches is a £ull 0.123 inches
veduction from the conservative estimate of 0.800 inches

evalnation thickness for the entire bay. In orxder to

guantify the effect of this local region and to address
structural compliance, the GE study on local effects is
used {Ref. 3.5}.

This study contains an analysls of the drywell shell
using the pie slice finite element model, reduclng the
thickness by 0.200 inches {from 0.736 to 0.536 inches) in
an area 12 ® 12 inches in the sandbed reglon located to
result in the largest reduction poszsible. This locatlon
ig smelected at the point ¢f maximum deflectlon of the
pigenvector shape associated with the lowest buckling
load. The theorestical buckling leoad was reduced by 9.5%.
The 6 x 6 inch local wegion ie not at the point of
maximum deflegtion. The area of 6 ¥ 6 inches is only 25%
of the 12 X 12 inches area used in the analysis,
Therefore, this small 6 % 6 inch area has a negligible
effect on the buckling capacity of the siructure.

OCLRO0000388
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5.0 CALOUBATIONS
DT BYALUATIOND
BaY # 13 { Centinuved )3

In guwmmary, using a conservabive estimate of $.800 inches
for evalustion thickness for the entire bay. and the
presence of a bathtub ring with a evaluation thickness of
$.778 inches plus the acceptance of a local area of 6 %
& inches based on the 6B study, it is concluded thaet the
bay is acceptable.

Bay # 12 UP Data

B 1/1A (,672/0.890 0,451
2/27 0.722/0.943 0. 360 i
3 $.941 —— ;
]i 4 0,918 -
} 5/5A 0., 718/0, 851 0.2L7 "
& /65, 0. 655 70,976 0,301
7/TR 0,818 /0.752 0,287
8/8n G.TLE/0. 900 0.278
!I 5 0.524 e |
10/ 103 §,728/0.8910 0.211
11/11A 0.685/0,854 0,256
12 0, BBS —
13 0. 937 e ﬁ
i 14 0,868 ——
1 15 /158 0,683/0.859 0.273
i 15 G, 829 -
17 0. 807 e
18 {.825 S i
19 0.912 e
ﬁ 29 1.170 sl |
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5.8 CATLCULATLON:

Uz BYALUATION:
Bay # 12 ( Contlinued 1:
Summary of Measurements Relow 0.736 I 3
Tabie 13-b
T i iR '\.-'.\ R Ty b o Er )
e
i e : g
e %wsww e fcﬂ%ﬁ%m@ S

H a7 035" DMK GEZ3 Avceptehi

2 {722 D360 [Hroe vy 882" Aoecpiable

5 il 21 (h. g e Acesplabie i
o s D655 220" £.200° T Avcrpiuble

7 618" 0257 Q200" o51E" Avorpisble f

[ 4ne 027" Q300" Q7o Anceqlable

434 oy o ' i i {0 fecopinbie i
P on Qa5 056" £.7200" Tt Acceplibic
i i3 QLB Lyt o LA A pable i
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0,0 Drywell Est, Ut Byaluation jo Sandbed C-1302-387-5320-004 Y] 28 af &4
Cripinptor e Reviewed by Brike
MARK YERTA hafizfas 5 Tuomenbsedi M

BAY #13 DATA

NOTES:

1. All measuraments from Interseciion of the DY shell {buH)
and vent coller {fillet) weids.

2. Spots with sufflx fe.g. JA or 2A) were lopated close to the

spots in question and wers ground carefislly 1o remove
minimum amount of meial but adequate enough for UT,

within 1" distance sround ground spot. Taken anly whers
remaining wall showed below 0.736%,

WELD

3. Pit depths aro average of four repdings taken at §/45°/80°/135°

2 1 DW
4 7 KT #’27 3 SHELL

e I S ;Hﬁ?-‘*-a '*-"

F AL AR I

-5 ' ’wzﬁ

._-r_=7:+:.1q:§. TS iy
nE *‘“ Bah b
?ﬁ;ﬁ“ﬁﬁiﬁ%’:@*\ﬁ A g&aﬁ%ﬁ“ %‘ JD
e S

S d;.a%m, g

o

FIGURE { 13 )
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0.0 Drywell Ext.ME Bvsluation s Sandbed..O- 1B . ¢} 50 oL 54
fclginator Eate Reviewed by Brte

MARK WERKTA, QP di & T, Tuminclli BE16/93

BE _BEVALUATIONI
BaY # 5%

The outside surface of this bay ig rough, similar to bhay
1, full of uniform dimples comparable to the ocutside
surface of golf ball {(appendix C ). The hathitub ring
saen in the other bhays, was nob very prominent in this
bay. This obgervation is made by the inspector who
located the thinnest areag for the UP examination. The
- upper portion of the shell beyond the ring exhibits no
corrogion where the original red lead primer is still
intact., The shaell appesrs to be relatively uniform in
thiciness.

Eleven locations were selected to represent the thinnest
areas bazed on the visual observations of the shell
surface {Fig. 15%). These locations are a deliberate
attempt o produce s ninimem measurement. Table 15-a
shows readingzs taken to measure the thicknesses of the
drywell shell uging a P-meter. The results Indlcate that
all of the areas have thickness greater than the 0.736
inches, except one location. Location ¢ as shown in
Takle 18-a, has a vreading below 0,736 inches.
Observations indicate that this lecation was very deep
and not more than 1 to 2 inches in dlometer. The depth
of area relative %o its imnediate surrounding was
measured at B locetions around the spot and the average
is shovm in Table 15-a. Using the general wall thickness
aceeptance criteria descoribed eariier, the evaluation
thickness for location 9 was found to be abeve 0.7306
inches as shown in Table 15-h.

Given the UT measurerents, a conservative mean evaluatlion

thickness of 0.800 inches is estimated for this bay and
therefore, it it concluded that the bay is acceptable.

QCLRO0G0OG392
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UT_Data
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table 15-g

- pn

-

Ay

A

0,337

A -

0,795
0,850
0,794
0, BO8

0

770

0,722
0. 360
0.82%

10
11

T T T T T T T e D Ty e

736 ITnohes
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Summary of Mes.

Taklea 15-h
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0.0 Drweell Beb, Db Ll 30e=187-5320~-024 K A% nf b4
Orfginntor Tole Teviewed by Date
MARK YERETA FSr2/95 & T Tumsminatli WA

BAY #15 DATA

NOTES:

1. Al measturamenis from Intergaciion of the DV
shell and vent collar {fittet) wakls.

2. it depihs are average of four readings faken &l
0/45°/80°/135° within 1 distange sround ground
spots, Taken only when remalaing wall thickness
shown below 0736,

% s 7 4 3
09 *

4 RRE J-,_ﬂ t-e'ﬁ-'h:
: '%ﬂf?ﬁ o

“ j z"ﬂ.ﬁ'rf;j-\ 3 "G ﬁgnﬁ__ T
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.- %M%’i?"ri yiav

FIGURE { 1& )
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Orrigingior e Beviswrd by Bty

MARK YEKTA a1f12/o% B, . Termsatng il 04 /16193

5.0 CALCULANION:

oy EVALUATION:

BAY # 37%

The outside surface of this bay is rouwgh, similar to hay
1, full of uniform dimples comnparable to the outside
surface of golf ball. The shell appears to be relatively
uhiform in thickness except for a band B %o 10 inches
wide approximabtely 6 inches below the vent header
reinforeement plate. The upper portion of the zhell
peyond the band exhibits no corrosion where the original
red lead primer is still intact.

Eleven locations were selected to represent the thinnest
areas based on the wvisual observations of the shell
surface (Fig. 17). These locations are a deliberate
attenpt to produce z minimum measurement. Table 17-a
shows readings taken to measure the thicknesses of the
drywell shell using a D-meter. The results indicate that
all of the areasz have thickness grealer than the 0.736
inchaz, exgept one location. Location 9 as shown in
Tabkle 1%-a, haz & reading helow 0.736 inches.
Opservations indicate that this location is very deep and
net more than 1 to 2 inches in diameter. The depth of
area relative to its immediste surroundings was measured
at 8 locations around the spot and the average is shown
in Table i17-a. Using the general  wall thickness
acceptance oriteria described earlier, the evaluation
thickness for location % was found to be above 0.736
inchez asz szhown In Table 1L7-h.

Given the UT measurements, a conservative mean evaluation

thickness of ¢.%00 lnches is estimated for this bay and
therefors, it is concluded that the bay is acceptable.
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5.0 OO EYON:
DI _EVALUATION:

BAY # 17 {Continued):

Bay_#17 UT Data

Table 17-s

;%ﬁ EM =
%%Lr&#ﬁi'ggfé%ﬂ’
J.9148
L.180 ———
.89 -t
.9581 ——
0,912 -
0.992
0,974
0.995
$.720
10 0. 830
31 0,770

¥,
i
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'\"?ﬂ r

it 1 (TR T ---' - ‘!Z-".--.
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NOTES:
»

1. Al measurementk foom Etorseciion of the DW
{buts) shsll sl vent coHar iast) waida,

2. Pit dupthe ss svarsge of four rosdings taken bt
Gi45° B0 145" within 1" tistence srounst ground
spots, Tekan ook when vemuining wall thitkrese

Wit briow 0735,
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FIGURE ( 17 )
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220 CALCULATION:
U BVALUATNION:

BAY # 10:

The outgide surface of this bay Le rough and very similar
to bay 17. Locations 1 through 7 as shown in Pable 19,
vere ground carefully to minimize loss of good mebal.
The shell surface lg full of dimples comparable to the
outside surface of a goif ball. This obmervation is made
by the lnapector who located the thinnest areas for the
UT exsnination. The shell appsars to be relatively
uniform in thickness. Ten leocations were selected to
represent the 1thinnest areas bazed on the visual
observations of the shell surface (Fig. 19). These
lecations are a deliberate attempt to produce a minimum
measurenent. Table 18 shows readings taken Lo measure
the thicknesses of the drywell shell using a D-meter,
The results indicate that all of the areas have thicknees
greater than the 0,736 inches.

Given the UT measuremeﬁtg, a conservatlive nmean evaluation
thickness of 0.850 inches is estimated for this bay and
therefore, it iz concluded that the bay is acceptable.

Bay #18 UY Data
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BAY #19 DATA
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IMPRESSIONS TAKEN FROM BAY #13
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The purpose of this appendix is to characterize the depth of
typical uniform dimples on the shell surface. This depth is
uged in acceptance griteria to guantify the evaluation
thickness for an area vwhere the picrometer readings are
available.

Two locations in bay 13 were selected singe bay 12 is the
roughest bay. Impressions of drywell shell surface using
DMR_503 Epoxy Replication Putty manufactured by Dyna Mold Inc
were made. fThese lmpressions were about 10 inches in diameter
and abgut 1 inch thick., The UT leocatlions 7 and 190 in bay 13
were identified in each of these impression as the reference
points. This is a positive impression of the drywell shell
surface. The depth of the typical dimples were measured as
follows;

BEEADITRG DEPTH # 1ip DEFTIE i
{Location) {inches) {inchewn)
i 4,150 D.G7E
2 G.000 4. 130
3 3,200 . 135
4 3.140 0.200
5 0,150 0.000
& 0.040 0.000
7 0.150 0.1X70
(] 0.0L0 0.205
9 0.13¢ 0 e
ic 0.145% 0.145
i1 9.118 0.064
12 0,208 Q.200
i3 0.125 G.045
i4 0.200 G.180
15 0.135 0,108
16 0.300 e
17 0.175 0,038
iB 0.1%5 0.015
igs 0.155 0.190
20 D,175 0.085
21 0.175 0,308
g ——— D.135

OCLRO0(00401
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Location g 190:
Maan Valug = 0.131L
Btandard Deviation = 0.055
Mesn Valus 4 One 5.0 m 3,186
Location # 7:
Mean Value = {3,118
Standard Doeviation = 0.082
Mean Value + One 8.0 C I R 33T

Therefore, a value of §.200 inches was used as the depth of
pniform dimples for the entire outeide surface of the drywell

in the sandbed region.
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APPENDIX B

BUCKLING CAPACITY EVALUATION

FOR VARYING

UNIFORM THICKNESS
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PICTURES SHOWING CONDITION

OF THE DRYWELL

IN THE SANDBED REGION

QCLROG000408



g/ Nuclear Calculation Sheet
Sqhjecs Cale 1. Row, Mo, {Bhest N
L6 Drwvwell Exb. Ut Evaluation in Sandbed =10 =187~ 8 320004 L] 47 pf &
Oarluismoy Tate Rowisved iy e
T AfARK YEKTA 851241 §. O Tumanets Ba/ 303

Corrasion produs on diywel! vessel

OCLROGGO0A0S



v ar

AdiRuclear Calealation Shest
F,ul;:;:'ﬂ Ll Mo T b, Ay B,
il €n1302-187-5320-024 ) 4B of %4
Origapiet Praie Ramaownd by Dhate
pEARE YR TA L RERN LT 8, Fumimaali . H7HG3

i'

Bay #13 . DA shell showing plig . The plug is located in the middle ofthe worst cor
roded area of the shelt The plug showed 1o siga of corrosion,

Bay #1 3 - AW shell showed less prominent "Tub Ring” than whal was seen in other
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e

Bay #1 - Lovking al the worgt connded ares on shell near sent lube coffariting. The
around spots seen hera cofrespond 1o UT spot 20237273

A )

o

PR L~

Bay #13 - Lower Mid porion of the DAW shet showing UT spot 5.6 and 10, This close
up photo shows the roughness of ne conoded surface and now each LT $pos has baen
pickad up ih ihe deen valleys  thereby buasing the ren.aiting wall readings 1o the con.

serealive gide
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Bay #15 Looking towards Bay#17 which has beon ciosed with foam for coaling work
w Bay #17. Note the typieal sirface of the DWW shedl aned innatizad corroded apot

o o SR WY
. e .

Bay #13 - Looking toward Bay #15 - Lower 1gf corner showing U spot #7.12 & 16,
Thiz close up has captured the peaks and valleys of the comreded shell in vivid detadl.
1 ater NDE inspectinn reveaiad npoh hatwaan peaks and valeys in the 0257 - .40
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Bay #13 - Looking toward Bay #17 - Lowar right corner of D/W shall showing UT spots
9, 1L 18 &19  Note the location of Ihese spots - a¥l are lucated in the valleys of the cor
roded surface  This photo also shows the condilion of the concrete floor. !t appears

- L .y
.- LR YLt ¥
o

Bay #13 - Looking toward Bay #15 - This photo captures the concrete fioor conGition
and a aonion of lower shall corrodad surlace in very gieat detaif, The oot in this area
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