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1.0 PROBLEM STATEMENT: -

. The pumpose of this calculation is to evaluate the Ultrasonic Test (UT) thickness
- measyrements taken in the sandbed region during the 14R outage in support of the O.C.
'drywcll corrosion mitigation project. These measurements were taken from the outside
of the shell. Access to the sandbed region was achieved by cuttmg ten holes completely

" through the shleld wall from the torus room. :

20 SUMMARY OF RESULTS

‘This calculation demonstratcs that the UT thickness measuremerits for all bays meet the =
mlmmum umform and local required thicknesses. :

~ The evaluation was performed by evaluating the UT measurements for each bay and
dispositioning them relative to the uniform thickness of 0.736 inch used in the GE -

 structural analysis reports References 3.2,3.3 and 3.5. Additional acceptance criteria was
developed 1o address measurements bclow 0.736 mch The results are summarized in
Table 2-1. :

L uT measuremenls for bays 3, 5, 7, 9 and 19 were all above the 0736 mches and
therefore acceptable. : . .

" UT measurcmems for bays 11, 15, and 17 were all above 0. 736 inches excepl for one
measurement for each bay. After further evaluation of these three measurements
“including an examination of adjacent areas, it was determined that they were acceptable

_ as shown on Table 2-1.

' UT measurements for bays 1 and 13 were evaluated usiﬁg detailed cniteria described in
this calculation and the results are summarized in Table 2-1 below:

OCLR00014541
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S_U_MW
TABLE (2-1)
Drywell General Sandbed Shell Thickness™ - L Local Sandbed Thickness™ - - - Commehts..
* Bay Thickness. - ‘Actual Acc:ptab]e Thickness ~Actual Acceptablc S
o Criteria . Thickness. * Yes/No * Critetia “Thickness | Yes/No
: Inches " ____inthes. Inches . e ) N IR
B 0.736" whole Bay UT,;~0.822 -~ Yes 0.636" Tevw = 0.6927 \'es 'Sec Pages 14 through 21 for details
: C . : : overa }2"x12" area Overa 47x4" area | . of evaluation
. L Tey=0.766 . Yes ; ' : :
3 0.736" whole Bay UT45=0.868 Yes' 0.636" - NA N/A No locations in bay are below
= - : ._overa12"x12" area : : 0.736". Sec Pages 22 & 23
5 0.736" whole Bay - UTag=0.986 Yes 0.636" N/A N/A - ‘No tacations in bay are below
. L overa 12"x12" arca L 0.736". See Pages 24 & 25
7 0.736" whole Bay - UTag=1.001 Yes 0.636" N/A N/A No Locations in bay are below
i . . over a 12"x]2" area 0.736" see Papes 26 & 27
9 0.736" whole bay UTxg=0.915 Yes® 0.636" N/A N/A No Locations in bay are below
. . : overa 12"x12" area 0.736" see Pages 28 and 29
1 0.736" whole hay UTa=0.792 Yes | 0.636" N/A - N/A One location with a thickness less
’ Teei=0.751 overa 12"x12" area than 0.736" but not greater than 2"
) : : - in Dia. See Pages 30 to 32
13 - 0.736™ whole bay UTag=0.810 Yes 0.636™ Tev=0.693"0over a yes See pages 33 through 40 for details
.  Tey=0.767 overa 12"x12" area 6"x6'" ares of evaluation )
1$ 0.736" Whole Bay “UTa=0.816 . Yes 0.6036" N/A N/A One location with a thickness less
. Te.=0.859 overa J2"x12” arca than 0.736” but not greater than 2"
) . - . in Dia. See Pages 41 to 43
17 0.736" Whole Bay UTA,=0.918 Yes 0.636" NiA N/A One location with a thickness less
: . : " Tea=0.871 avera 12"x12" area than 0.736" but not greater than 2"
. in Dia. See Pages 44 to 46
19 - 0.736" Whole Bay UTa=0.885 Yes 0.636™" N/A N/A ~ No Locations in bay are below
: ) : over 8 12"x12" area : 0.736" sce Pages 47 and 48

Z¥SrL000N 100

Notes 1 UT,\\,g are the average shell thxckness readmgs using a D-Meter in local areas not less than the buckling design thlckncss of 0.736” these-
areas do not exceed 2" in diameter. Tg.q is the avetage calculated Thickness of the shell surrounding areas not exceeding 2" in diameter that -

_ have UT D-Meter shell thickness readings less than 0. 736”. See Section 6, Methods of Analysvs Acceptance Criteria - General Wall
{Sandbed Region) for details.

2. Small Areas of reduced thickness 284" or less in diameter have a negligible effect on shel] buckling. See Section 6 Methods of Analysis,
.Acceptance Cntena ~Very Local Wall (2 Inches in Diameter) for detaxls
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3.0 . REFERENCE: - |
- 3.1 Drywell sandbed region picturcs (Appendix C).
3.2~ An ASME Section VIl Evaluation of the Oyster Creek Drywell for Without Sand

Case Performed by GE — Part 1 Stress AnalySIS Rewsnon 0 dated February, 1991
Report 9-3.

33 An ASME Section VIII Evaluahon of the Oyster Creek Drywell for Wlthout Sand
: ' Case Performed by GE —Part 2 Stability Analysis, Revxsxon 2 dated Novcmber
1992 Report 9-4.
34 ASME Sectlon 1l Subsection NE Class MC Componems 1989

3.5  GE letter report “Sandbed Local Thmn_mg and Raising the Fixity Height Analysis
: (Line Items 1 and 2 In Contract PC-0391407)” dated December 11, 1992.:

36 GPUN Memo 5320-93-020 From K. Whitmore to J. C. Flynn “Inspection of
Drngll Sand Bed Region and Access Hole”, Dated January 28, 1993.

3.7  Theory of Elastic Stability, by Siephen P. Timoshenko and James M. Gere,
' Second Edition, Engineering Socxetnes Monographs . McGraw Hill Book
'Company, New York, 1961 o

40  ASSUMPTIONS AND BASIC DATA:

41 'Raw UT measurements for each bay are presented in Appendn D and
summanzed m the body of caleulation.

4.2  References 3.2, 3.3 and 3.5 have been design verified and are assumed correct.

5.0 DESIGN INPUTS:

5.1  Observations of the outside surface of the drywell shell indicate a rough surface-
with varying peaks and valleys. In order to characterize an average roughness
representing the depth difference of peaks and valleys, two impressions were
‘made at the two lowest UT measurements for bay 13 usmg Epoxy putty.

* Appendix A presents the calculahon of the depth of surface roughness usmg the
drywell shell impressions taken in the roughest bay. Two locations in bay 13-
were selected since it is the roughest bay.. Approximately 40 locations within the

_ two impressions were measured for depth and the average plus one standard -
-deviation was calculated. A value of 0.200 inch was used in this calculation as a
.. conservative depth of uniform roughness for the entire outsxde surface of the
. drywcl] in the sandbed region. This is defined as Trougn.-- -

~OCLR00014543
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5.2 Drywell Design Pressure = 44.0 psig, Oyster Crcek UFSAR Revnsron 13 Sectlon
-3828 Page 3.8-61

~ Drywell Desrgn Temperature = 292°F, Oyster Creek; UFSAR Rev:suon 13, Table
R R E
5.3  The required sandbed shell thickness for the Desrgn Pressure and Temperature is
' defined in paragraph ASME B&PV Code, Subsectxon NE, paragraph NE- 3324 4,
. Spherical Shells as:

t= —-'—?B—- Where: P Dcsrgn Pressure

25-0.2P
= Inside Radius of the Shell =420 mches )

S = Maximum Allowable Stress, SA 2-12_ Grade B
= 19,300 psi (From ASME B&PV Code Section VIII
1962 Edition and Reference 3.2, Section 2.2)

Substituting values_ in the equation we have:

K . (a4.0psigf420.0)
- ~ 2(19.300psi) - 0. 2(44. opsig)

"5.3  Drywell Sandbed -buckling design thickness is 0736 inches. Taken . from
- References 3.3, and 3.5

54 Anal ytical design inputs are taken from 'R,eferences 3.3,3.4 and 3.5

=0.4789 inches

-60 METHODS OF ANALYSIS:

“Development of “Evaluation Thickness™. .

"_This detailed evaluation is based, in part, on visua) observations of the shell sorface plus
a knowledge of the inspection process. The first part of this evaluation is to arrive at a
meaningful value for the general sandbed shell thickness for use in the structural
assessment. This meaningful value is referred to as the thickness for evaluation. It is
computed by accounting for the depth of the spot where the thickness measurement is
taken considering the roughness of the shell surface. The surface of the shell has been
characterized as being "dimpled” as in the surface of a golf ball where the dimples are
- about one half inch in diameter (Appendix C). Also, the surface contains sorme
“depressions 12 to 18 inches in diameter not closer than 12 inches apart, edge to edge .
(Ref. 3.6). Appendix A presents the ‘calculation of the depth of surface roughness using
the drywell shell impressions taken in the roughest bay. - Two locations in bay 13 were
selected since it is the roughest bay. Approximately 40 locations within'the two
. impressions 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 a”
conservative depth of uniform dimples for the entire outside surface of the drywell in the
- sandbed region. : : . _

- OCLR00014544
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The inspection focused on. the thinnest portion of the drywell, even if it was very local,
‘i.e., the inspection 'did not attempt to define’ a shell thickness suitable for structural
evaluation. Observations indicate that some inspected spots are very deep. They are
much deeper than the normal dimples found, and very local, not more than 1 to 2 inches
in diameter. (Typically these observations were made after the spot was surface prepped
for UT measurement. This results in"a wide dimple to accommodate the meter and
slightly deeper than originally found by 0.030 to 0.100 inches). The depth of these areas
was measured with 2 depth gauge and straight edge at 0°, 45°, 90° and 135° around these
_-inspecfed dimples. The depths obtained were averaged with respect to the tops of the
locally rough areas. These depths are referred to heremn as the AVG micrometer
~ measurcments. As these AVG micrometer measurements are very local in nature their
- effect on the structural response of the drywell to applied loads is very limited. A more .
meaningful shell thickness for the drywell structural response to applied loads is the
general shell thickness near the UT measured indications. This can be obtained on a .
" smooth shell exterior surface by adding the UT measured thickness at the bottom of the
indication and the AVG micrometer measurements of the indication depth. But because .
the exterior of the drywell shell in the sandbed region is very rough -and dimpled the
mecasurement described above would give optimistic general shell thicknesses near the
indications (See Figure 6.1). .To determinc a conservative gencral shell thickness at the
locations of interest Design' Input 5.1 of this calculation is subtracted from the
combination of the UT measurement and the depth micrometer readings. This thickness
is then used to determine the drywell shell susceptibility to buckling by comparing this
- thickness to the buckling design thickness of 0.736 inches. This thickness is referred to
as the evaluation thickness which as described above is compuled as:

T (evaluatxon) uT (measuremem) +AVG (mxcrometer) T,(,ugh
~ where:
T (evaluation) = General shell thickness used for the evaluanon
UT (measurément) = thickness measurement at the area (location)
. AVG (micrometer) = average depth of the area relative to its immediate surroundings _
B T.wgh =0.200 inches = a conservative value of depth of typical dlmple on the shell |
: surface See Design Input 5.1. ~

" After this calculation, if the lhlckness for analysrs is greater than 0 736 inches; the area is
~ evaluated as acceptable.

~ OCLRO0014545
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Sandbed General Wall Criteria: .

The acceptance ‘criteria used to evaluate the measured drywell thickness is based upon
GE reports 9-3 and 9-4 (Ref. 3.2 & 3.3) as well as other GE studies (Ref.3.5) plus visual
observations of the drywell surface (Ref.3.6 and Appendix C). The GE.reports used a
projected uniform thickness of 0.736 inches in the sandbed area taken from References
3.3,and 3.5. This area is defined to be from the bottom to top of the sandbed, i.e., Fl. 8'-

“11%" 10 El. 12'-3" and exlending circumferentially one full bay. Therefore, if all the UT
measurements for thickness in one bay are greater than 0.736 inches the bay is evaluated -
to be acceptable. In bays where measurements are below 0.736 inches, more detailed
evaluation is performed. :

Local Wall Criteria:

If the thickness for evaluation is less than 0.736 inches, then the use of specific GE
studies is employed (Ref. 3.5). The studies in Reference 3.5 do not reflect actual drywell
shell conditions but are used as assessment tools for areas of the sandbed region that have
reduced thicknesses. The methodology used in these studies is provided in reference 3.3

~ with a excerpt provided here. The studies contain a two step eigenvalue formulation

procedure to perform linear elastic buckling analysis of the drywell shell with local areas
of reduced thickness. The first step is a static analysis of the structure with ajl the
-anticipated Joads applied. The structural stiffness matrix, [K], the stress stiffness matrix,

[S], and the applied stresses, Tap , are developed and saved from this static analysis. A
_ PP p y

buckling pass is then run to solve for the lowest eigenvalue or. load factor,?, for the
whole structure at which elastic buckling can occur. This load factor, or eigenvalue is a
multiplier for the applied stress state or applied load at which the onset of elastic buckling
~will theoretically occur. All the applied stresses in lhc structure are scaled equally by the
load factor :

This :_malysis technique is app!iéd to the drywell pie slice finite é]ement model, with a
reduction in thickness of 0.200 inches (below the design buckling thickness 6f 0.736") in
a local area of 12 x 12 inches in the'sandbed region, tapenng to the orlgmal thickness

~ over an additional 12 inches, located to result-in the largest reduction in load factor

possible. This: location is selected at the point of maximum deflection of the eigenvector
shape- assocxated with the lowest buckling load. The theorencal load factor / eigenvalue
for this case was reduced by 9. 5% from 6.14 to 5.56. : :

It should be noted that this reduction o'f 0.200 inches is over a 144 square inch area of the

shell while the actual surface area including the tapering of the thickness is 36 by 36
inches or 1,296 square inch area with thicknesses that are below the 0.736 inch buckiing
design thickness. This additional tapered area and its reduced thicknesses also -

contributed to the 9.5% reduction in load factor
e } _

OCLR00014547 -
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In addmon to the reported resu]t for the 0.536” or a 27% reducuon n thxckness buc}dmg
analysis, a second buckling analysis was performed for a wall thickness reduction of
13.5% or a thickness 0.636 inches over a one square foot area. The results of this case
reduced the load factor and theoretical buckling stress by 3.9% in Reference 3.5. The
“center of the thinned area was located close to the maximum displacement point in the

. buckling analysis with uniform thickness 0.736™ as per Reference 3.5. Again, although
- this reduction of 13.5% or 0.636 inches is over a 144 square inch area of the shell, the
actual surface area including the tapering of the thickness is a 36 by 36 inch or 1,296
square inch area with thicknesses that are below the buckling design thickness. This
additional tapered area and its reduced thicknesses also contribute to the 3.9% reduction
m ]oad faclor stated prevxously :

‘Very Local_ Wall Criteria (2‘/: Inches In Diameter or Less): .

Al .ihspected locations with UT measurements below 0.736 inches have been determined
ta be in isolated Jocatjons less than 2% inches in diameter.

' Primary Membrane Plus Behding - ' /

The acceptance criteria for these measurements confined to an area less than 2 ' inches
'in diameler- experiencing primary membrane plus bending stresses.is based on ASME
B&PV Code, Section HI, Subsection NE, Class MC Components, Paragraphs NE-3213.2
Gross Structural Discontinuity, NE-3213.10 Local Primary Membrane Stress, NE-3332.1
Openings not Requiring Reinforcement, NE-3332.2 Required Area of Reinforcement and
NE-3335.1 Reinforcement of Multiple Openings. The use of Paragraph NE-3332.] is
limited by the requirements of Paragraphs NE-3213.2 and NE-3213.10. In particular NE-
3213.10 limits the meridional distance between openings without reinforcement to

2.5JRt. Also Paragraph NE-3335.1 only apphes to openings in shells that are closer
‘than'2 times thclr average dxameter

The implication of these paragraphs are that shell failures at these locations from primary
Stresses produced by design pressure cannot occur prbvidéd openings in shells have
sufficient reinforcement. The current design pressure of 44 psig for the drywell requires
a thickness of 0.479 inches in the sandbed region of the drywell. A review of all the UT
data presented in Appendix D of the calculation indicates that all thicknesses in the
drywell sandbed regxon exceed the required pressurc thickness by a substantial margin -
and there are no opénings in the sandbed region of the drywell shell that do not contain
the required design pressure reinforcement for the desxgn code of record. Therefore, the
requirements specified by the referenced code sections in the previous paragraph are pot
‘required for the very local wall thickness evaluation presemed in the calcu]anon

OCLR00014548



. GPU Nuclear

_| Sheet No.

Subject | Calc No. ' ‘Rev. No.
0.C. Drywell Ext. U’I‘ Evaluation in Sandbed C-1302-187-5320-024 ] 120f117
Originator Date Reviewed by Date
Mark Yekua ) 01/12/93 - S.C. Twinmunelli .
Buckling

. The effect of these very local wall thickness areas on the buckling of the shell requires
~ some discussion of the buckling mechanism in. a shell of revolut:on under an applied _
axial and lateral pressure load.

To begin the discussion we will describe the buckling of a simply supported cylindrical
shell under the influence of lateral extenal pressure and axial load. As described in
Chapter 11 of Reference 3.7, thin cylindrical shells buckle in lobes in both the axial and
circumferential directions. These lobes are defined as half wave lengths of Sinusoidal
functions. The functions are governed by the radius, thickness and length of the cylinder.
If we look at a specific thin walled cylindrical shell both the length and radius would be
essentially constants and if the thickness was reduced locally then this reduction would
“have to be significant and over a majority of the lobe so that the compressive stress in the
lobe would exceed the critical buckling stress under the applied loads, thereby causing the
shell to buckle locally. This is demonstrated in Reference 3.5 where a 12 x 12 square
inch section of the drywell sandbed region is reduced by 200 mils and. a local buckle
occurred i the finite element e} genvaluc extraction analysns of the drywell.

Now reviewing the stability analyses prov:ded in both References 3.3 and 3.5 and
recognizing that the finite elements in the sandbed region of the model are 3” x 3", it is-
clear that the circumferential buckling lobes for the drywell are substantially larger than
the 2 ' inch diameter very local wall areas. This combined with the local reinforcement .
surrounding these local areas and the spherical shell being close to the constraint provided
by the concrete suppomng structure indicates that these areas will have no impact on the
buckling margins in the shell : : : :

It is also clear from Reference 3.5 that a uniform reduction in. thickness of 27% over a

one square foot area followed by a transition zone would only create a 9.5% reduction in

the load factor and theoretical buckling load of the drywell. Although this reduction’ of

27% is only over a 144 square inch area of the shell, the actual surface area inciuding the

transition zone 1o the 0.736 inch buckling design thickness is a 36 inch by 36 inch or

1,296 square inch area. This area of reduced thickness was located in the portion of the
sandbed considered most suscepuble to bucklmg, the mndpomt of a bay between two

vents :

‘In addition, a second -buckling analysis was performed (Reference 3.5) for a wall
thickness reduction of 13.5% or a thickness of 0.636 inches over a one square foot area
followed by a transition zone from 0.636 inches to 0.736 inches. Again, although this
 reduction from 0.736 inches to 0.636 inches is over a 144 square inch area of the shell,
while the actual surface area mcludmg the transition zone to the buckling design
thickness is a 36 inch by 36 inch or a 1,296 square inch area. This second buckling
_analysis. resu]ted in a 3.9% reduction in.the load factor.

To bring these zma]yses results into perspectlve with the mspected very local areas, a
review of the NDE Reports (Appendxx D) indicates there are twenty UT: measured areas
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all less than 2% in diameter or less than 4.9 square inches each in area isolated
throughout the entire sandbed region that have thicknesses less than 0.736”. Compared
to the analyses presented in Reference 3.5 the twenty areas would have to have a
minunum area of reduced thickness of 144 square inches with a thickness of 0.636 which

. represents-a 13.5% reduction in wall thickness that equates 16 a 72.0 cubic inch loss of
matetial located in the portion of the drywell sandbed region most susceptible to buckling
to produce a 3.9% reduction in- the theoretical buckling load and load factor for the
drywell. The'review of the NDE Reports also indicated that the average wall thickness of -
the twenty areas is 0.703 inches which represents a 4.5% reduction in. wall thickness that
equates to a 3.2 cubic inch loss of material and a total maximum area of 98 square inches -
if the twenty measured areas where contiguous with each other. This indicates that the
twenty isolated areas with thicknesses less than the buckling design thickness would not
have a significant effect on the buckling of the OC Drywell Shell. '
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7.0 - CALCULATIONS:

UT EVALUATION BAY #1:

- The outside surface of this bay is rough and full of dimples similar to the outside surface

of a golf ball. This observation is made by the inspector who located the thinnest areas

" for the UT examination. * This mspection focused on the thinnest areas of the drywell,

even if it was very local, i.e., the inspection did not atiempt to define a shell thickness
suitable for structural evaluation. The shell appears to be relatively uniform in thickness
except for a band of corrosion which looks like a "bathtub” ring, located 15 to 20 inches
below the vent pipe reinforcement plate, i.e., weld line as shown in Figure 1. (Figure 1
and other like figures presented in this calculation are NOT TO SCALE). The graphical
presentation in Figure 1 of measured indications is- extracted from- Appendix D,
Calculation Pages 71 to 76. Based on the inspectors observations the bathtub ring is 12

to 18 inches wide and about 75 inches long located in the center of the bay. Beyond the o

-bathtub ring .on both sides, the shell appears to be uniform in thickness at a conservative
-value of 0.800 inches. Above the bathiub ring the shell exhibits no corrosion since the
original lead primer on the vent pipe/reinforcement plate is intact. Measurements 14 and
15 confirm that the  thickness above the bathtub ring is at 1.154 inches starting at:
elevation [1'-00". 'Below the bathtub ring the shell is uniform in thickness where no
abrupt changes in thicknesses are present. Thickness measurements below the bathtub
ring (Locations 6, 7, 8, 9, 16, 17,18, 19, 22 and 23) are all above 0.750 inches (See Table
~1-b) except location 7 which is very local arca. )

Bay #1.General Wall (Sé_ndbed Region) Thickness Evaluation

. Therefore, taking the average of the UT measured thicknesses of locations 6, 7, 8,91 6,

18, 19 and 22.gives a average thickness of 0.816 mches for the shell below the bathtub
nng. Based on.this a conservative mean thickness of 0.800 inches, is estimated - to
tepresent the evaluation thickness for this bay outside the bounds of the bathtub ring.
Given a uniform thickness of 0.800 inches for these areas of the bay, it is concluded that

_  these areas are acceptable based on the thickness exceeding the buckling design thickness

for the sandbed region of 0.736 inches using the results of Reference 3.3.

Locations 1, 2, 3, 4, 5, 10, i1, 12, 13, 20, and 21 are confined to the bathtub ring as
shown in Figure 1. To determine the general shell thickness in the bathtub ring area of
this bay the evaluation thicknesses for €ach of the locations defined. above atc averaged -
together. An examplc of a typical calculation of the general wall thlckness defined as the

* evaluation thickness is presented below for clarity:

OCLR00014551 .




GPU Nuclear

Subject .| Cale No,’ . Rev, Nu. | Sheet No.
| _O.C. Drywell Ext. UTEvaluahon in Sandbed C-1302-187-3320-024 g 150f117
Orlgmalor : Date Reviewed by - S .Date

Mark Yekta . 0112/93 |  S.C. Tumminelli

Dn-d“ + D|—45" + D1—9o° + Dl—lJS"

: 4
Where D, = Micrometer Depth Reading for location 1 at 0 degrees
o taken from Appendix D, Calculation Page 74, etc.

(AVG Mlcromcter)l

(AVG Micrometer), = 0272140204 :o.zoa +0.185" _ -

TxEva!ua\mn}l _UT(Mcasurtmf:m)l + (AVG Mlcromemr)l rough
Where: UT Measurementyi = 0.720” Taken from Appendix D, Calculation
Page 71, Location !
T,ough 0.200” See Desxgn lnput 5.1 and Section 6, Acceplance
Criteria, Genera] Wall.

TiEvatustionyi = 0.720"+0.217"-0.200" = 0.737"

BJ 1 AVG Micrometer Calculatlons .

Table 1-a

[ "Location . - ' "Azim'uth('“- ' - -] T AVG.
0’ 145 ] 90 1 1357 e

1 0.272" . 0.204” - 0,206 0.185” 0217

2 0.143™ 0.133” - 0.1437 : 0.154” 0.143”

3 0.397 - 0.3167 ——— 0.329" 0.347"

3 0.330” 0.290" - 0.304” 0.330” - 03137

7 - 0.208 0.281" 0.246” . 0330 0.266

11 0.200” Q211”7 0.225” 0:211” - 0.2127

Y 0.299” 0.316”. . 0.2617 . 0.328™ - 0301

' .21 -0.222” 0.2027 0.238” 0.183” 0.211"

'NOTES: 1. AZIMUTH DATA TAKEN FROM APPENDIX D, CALCULATION PAGE 74.
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An average value of the evaluauon thicknesses presented in Table 1< for this band is as

-follows;

Location Evaluation Thickness
1 0.737"
2 - 0.659"
3. 0.852"
4 - 0.760"
5 0.823" -
10 - 0.839" :
1 - -0.726"
12 0.825" '
13 . 0.792". .
20 . 0.965"
21 0.737" -

- Average = 0.792" -

An average evaluation thickness of 0.792 inches for the bathtub ring may raise concern

* given that the bathtub ring is noticeable and that the difference between its average
evaluation thickness (0.792 inches) and thie average thickness taken for the entire region
(0.800 inches) is only 0.008 inches. This results from the fact that average micrometer
readings were generally not taken for the remainder of the shell since €ach reading was
greater than 0.736 inches. In reality, the remainder of the shell is much thicker than

- 0.800 inches. The appropriate cvaluation thickness cannot be quantified since no
mlcrometer readings were taken. : :

Again given that the average evaluation thickness of the shell in the bathtub ring area
.exceeds the buckling design thickness of 0.736 inches the shell area within the bathtub
ring is also acceptable usmg the results of Reference 3.3. . -

Bay #1 Local Wall and Very Local Wall Thickness Evaluation

The individual measured thicknesses must also be evaluated for compliance with the .
" local wall thickness criteria. Table 1-b identifies 23 locations of UT measurements that
were selected to represent the thinnest areas, except locations 14 and 15, based on visual
examination.  These locations are a deliberate attempt to produce a minimumm
* measurement. Locations 14 and 15 were selected to confirm that no corrosion had taken
place in the area above the bathtub ring.

Eight locations shown in Table 1-b (1, 2, 3, 5, 7, 11, 12, and 21) have measurements
below 0.736 inches. Inspectors observations indicate that these locations were very deep
and not more than 1 to 2 inches in diameter. The depth of each of these areas relative to
“its lmmedlate surroundings was measured at 4 locations around the spot and the average
is shown in Table 1-a. Using the general wall thickness acceptance criteria described
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earlier, the evaluation thickness for all measurements of very local areas below 0.736
inches were found to be above 0.736 inches except for two locauons 2 and 11, as shown
in Table 1-c. :

" Locations 2 and 11 are in-the bathtub ring and are about 4 inches apart. This arca is
characterized as a local area 4 x 4 inches located at about 15 to 20 inches below the vent
pipe reinforcement plate with an average thickness of 0. 692 inches.

- In order to quantify the effect of this local region and to address structural compliance,
the GE study on Jocal effects was used (Ref. 3.5). This study contains an analysis of the
-drywell shell using the pie slice finite ‘element model. The study reduced the thickness of
a 12” by 12 area by 0.100 inches (0.636 inches) and included a transition zone of 12
inches all around from 0.636” to 0.736”. When compared to-a similar area with a
-bickling design thickness of 0.736” the total reduced area of 1,296 square inches

-Tepresents a 13.5% reduction in local sheli thickness and a material loss of 72.0 cubic

" inches. The center of the thinned area was located close to the calculated maximum
displacement point in the buckling analysis with uniform thickness of 0.736 inch as per
Reference 3.5. For this case the theoretical buckling load factor was reduced by 3.9%.

Based on the buckling design thickness of 0.736 inches the “as found” 4” by 4” area with
a thickness of 0.692 represents a 6.3% reduction in local shell thickness and a material

“loss of 0.7 cubic inches. This volumetnic consideration provides a quick visualization;.
while shell buckling depends on vanous paramelers as discussed in Reference 3.3 and
3 7.

: Compan'son of the *‘as found” area of 4” x 4” with the “as analyzed” criteria of 0.636”
over a 12" x 12” area, with an additional transition zone of 12, and its associated 13.5%
reduction in shell wail thickness and a material loss of 72 cubic inches leads to the

. conclusion that the effect on the theoretical buckling load factor is neghgxble Also based

* ‘on the location of this 4” x 47 area, is almost directly below the vent and vent header
assembly (between 12 to 17 inches to the right of the vent centerline and between 22 and
23 inches down from the vent weld line). This is in the area where buckling of the shell
is.limited due to the stiffening effect of the vent and vent header assembly. This éffect -
‘can be clearly. seen in the bucklmg analyses presented in References 3 3 and 3. 5. '

: Remaining Yery Local Areas:

A teview of Appendix D, Calculation pages 71, 73 and 75 indicates the remaining very

local areas of reduced thickness are isolated from: each other and therefore; have a.-

neOhglble effect on the shell buckling. See Section 6, Very Local Wall Criteria (2 %

inches in diameter or less) for details. Furthermore, the remaining local areas are

centered about the vent which s:gmﬁcam]y stiffen the. shell. ~This stiffening effect

‘combined with the restraint provided by the concrete support structure limits the shell -
- buckling toa point in the sandbed region wbxch is located at the midpoint between the
- two vents. :
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Conclusion

- In summary, using a conse:rvative estimate of 0.800 inches for evaluétion thickness for
~ the entire bay (except the bathtub ring) and a 0.792 inch evaluation thickness for the
bathtub ring , plus the acceptance of the local 4” by 4” area with an evaluation thickness

of 0.692" based on the GE study, it is concluded that the bay is acceptable.

OCLR00014555 -



" GPU Nu'c_-lea'r :

Subject _ : Calc Na. . - | Rev.No. | SheetNo.
O.C. Drywell Ext. UT Evaluation in Sandbed C-1302-187-5320-024 1 . 19 of 117
Originator - Date - Reviewed by a Date
‘Mark Yekta - 0112/93 S. C. Tumminelli
Bay#1 UT Data
Table 1-b
Location D-Meter Appendix D Average
UT Measurement R Micrometer
) on Calculation
" Page (See .Tablc 1-a)
: . (inches) (inches)
1 - 0.720 71 0.217
2 . 0.716 71 0.143
3 0.705 71 0.347
4 0.760 71 -
5 0.710 71 0.313
6 0.760 71 —
7 0.700 71 . 0.266 .
8 0.805 71 e
9 0.805 71 —
10 0.839 73 -
1 0.714 73 0.212
12 C0.724 73 0.301
13 0.792 73 -—
14 1.147 73 —
15 1.156 - 73 -
16 0.796 75 -
17 0.860 75 —
18 0.917 75 - -
19 . 0.890 - 75 o
- 20 - 0.965 75 -
21 0.726 75 0.211
22 0.852 75 —
23 0.850 75 —-
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" Summary Of Measurenients Below 0.736”
Table 1-c
" .Location . | UT Measurement 1 AVC Micromefer | 'Mé_an - B T.(Evalaation) - . &:c_n:_arks
S 4D ' 2 - " -Depth/Valley = .|  @=0p230) | . T
) 0.720" 0.217" -0.200° 0.737" Acceptable
2 0.716" 0.143" 0.200" 0.659" Acceprable
3 0.705" 0.347" - 0.200" 0.852" . Accepiable
5 0.710" 0.3)3" 0.200" _0.823" Acceptable
7 0.700" 0.266" "0.200" 0.766" Acceptable
- 0.714" 0212" 0.200" . 0.726" Acceptable
12 0.724% 0.301" -0.200" 0.825" Acceptable
21 0726 o211 © 0.200" 0.137" Acceptable
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'BAY #1 DATA

“NOTES:

1. All "Location” measurements from intersection
-ot the DW shell and vent collar fillet welds.

' 2. Pit depts are average of four readings taken at

0/45°/80°/135° within 1" band surrounding ground
spots. Only measured whers remainlng wall thk.

was below 0.736".
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- FIGURE (1)
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UT EVALUATION BAY #3:

The outside surface of this bay is rough; similar to bay one, full of dimples comparable to
the outside surface of ‘golf ball. This observation is made by the inspector who located
the thinnest areas for the UT examination. The shell appears to be relatively uniform in
_thickness except for a bathtub ring 8 to 10 inches wide approximately 6 inches below the -
vent header reinforcement plate. The upper portion of the shell beyond the band exhibits
no corrosion where the original red lead primer-is still intact. - Eight locations were
selected to represent the thinnest areas based on the visual observations of the shell
surface (Fig. 3). These locations are a deliberate attempt to produce a minimum
measurement. Table 3 shows measurements taken to measurc the thicknesses of the
~ drywell shell using a D-meter. The resuits md:cate that all of the areas have thickness
-greatcr than the 0.736 inches.

Bay #3 Genera'l W-all {SandBed Region) T hickness Evaluation

Given an average of the UT measurements presented in Table 3 equal to' 0.868 inches, a
conservative mean evaluation thickness of 0.850 inches is estimated for this bay.
Therefore, it is concluded that the bay is acceptable based on the bay evaluation thickness
exceeding the buckling design thickness for the sandbed region of 0 736 inches using
results of Reference 3.3. : _

" Bay #3 UT Data

" Table 3
Location D-Meter UT Appendix D “Average
Measurement ' on Micrometer’
. . Calculation -
(inches) Page (inches)

1 0.795 77 —

2 1.000 77 ---

3 0.857 .77 -—
4 0.898 77 —
s  0.823 77 —
6 0.963 77 -

7 0.826 i ——

3 0.780 - 77 -—
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BAY#3DATA

NOTES:

1. All "Location® measurements from Intersection
of the DW s_hall-and vent collar fillet welds.

Dot

F‘lCURE 3)
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UT EVALUA l'ION BAY #5

The outside surface of this bay is rough and very similar to bay 3 cx(,ept that.the local
areas are clustered at the junction of bays 3 and 5, at about 30 inches above the floor.

. The shell sutface is full of dimples comparable to the outside surface of a golf ball. This

obscrvation is made by the inspector. who located the thinnest areas for the UT
examination. The shell appears to be relatively uniform in thickness. Eight locations
were selected to represent the thinnest areas based on the visual observations of the shell

* surface (sec Fig. 5). These locations are a deliberate attempt to produce a minimum

measurement. Table 5 shows readings taken to measure the thicknesses of the drywell
shell using a D-meter. The results indicate that all of 1he areas have thickness greater
thdn the 0.736 inches. :

Bay #5 General Wau _(Sandhed Region) Thickness Evaluation

~Given an average of the UT measurements presented in Table 5 equal to 0.986 inches, a
conservative mean cvaluation thickness of 0.950 inches is estimated for this bay.
Therefore, it is concluded that the bay is acceptable based on the bay evaluation thickness
exceeding the buckling design thickness for thc sandbed region of 0.736 inches using the

- results of Reference 3.3.

Bay #5 UT Data

Table 5
Location D-Meter UT Appendix D Average -
: Measurement ~ on _ Micrometer
(inches) { Calculation (inches)
' Page
1 0.970 ' 80 ' -
2 | 1040 80 -
3 1.020 80 ' -
4 0.910 80 - .
5 0.890 80 |
| 6 1.060 8. 4 -
7 0.990 - 80 —
_8 1.010 - _ 80 =
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-NOTES

BAY #5DATA

1. In this bay DW shell (buﬁ) weld Is about 8" to the right
~ of C/L of vent tube, Therefore - all measurements
‘were taken from a line drawn on shell which approx.
colncide wiitt vent (ube CIL

FIGURE (5) .
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UT EVALUATION BAY #7:

. The observation of the drywell surface for this bay showed uniform dimples in the

“ corroded area, but they are shallow compared to those in-bay 1. The bathtub ring seen in
the other bays was not very prominent in this bay. This observation is made by the
inspector 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 visual observations of the shell surface (Fig. 7). These locations are a

deliberate attempt to produce a minimum measurement. Table 7 shows readings taken to

measure the thicknesses of the drywell shell using a D-meter. The results indicate that all

. of the areas have thickness greater than the 0.736 inches.

Bay #7 General Wall (Sandbed Region) Thickness Evaluation .

Given an average of the UT measurements presented in Table 7 equal to 1.001, a mean
evaluation thickness of 1.00 inch is estimated for this bay. Therefore, it is con¢luded that
‘the bay ‘is acceptable based. on the bay evaluation thickness exceeding the buckling
design thickness for the sandbed reglon of 0.736 mches using the rcsults of Reference

. 33.
Bay # 7 UT Data
Table 7
Location . D-Meter UT Appendix D  Average -
- Measurement on Micrometer
(inches) ‘Calculation “(inches)
' Page '
1 0.920 ' 84 . —-
2 1.016 34 —
. 3 0.954 84 | I
' 4 1040 84 L
5 1030 - 84 - —
6 1.045 - ‘84 e
7 1.000 84 : —
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BAY #7 DATA

NOTES:

1. All measurements from the intersection of DW

shel! (butt) and vent collar (fillet) welds.

T AR LR R SRR
(f

85 "¢&}’-

FIGURE (7)
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UT EVALUATION BAY #9:

The cbservation of the drywell shell for this bay was very similar to bay 7 except that the
bathtub 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 npper portion of the shell beyond the band exhibits no |

_corrosion where the original red lead primer is still intact. Ten locations were selected to
represent the thinnest areas based on the visual observations of the shell surface (Fig. 9). These

* locations are a deliberate attempt to produce a minimum measurement. Table 9 shows readings
taken to measure the thicknesses of the drywell shell using a D-meter. The results mdlcatc that '

- all of the areas have thickness greater than the 0.736 inches. ' :

| Bay #9 General Wall {Sandbed RegionLl‘hickness Evaluation

Given an average of the UT measurements presented in Table 9 equal to-0.915, a conservative
mean evaluation thickness of 0.900 inches is estimated for this bay. Therefore, it is concluded
that the bay.is acceptable based. on the bay. evaluation thickness exceeding the buckling
design thickness for the sandbed region of 0.736 mches using the results of Refer(.nce
3.3. . . _

Bay #9 UT Data

Table 9
Location D-Meter UT Appendix D Average
Measurement ~on Micrometer
' Calculation
{inches) Page (inches)
1 0.960 85 —
2 0.940 85 -
3 0.994 85 —
4 1.020 85 -
5 0.985 85 -
6 0.820 . 85 —
7 - 0.825 85 -—
8 0.791 85 —-
9 0.832° 85 ---
10 '0.980 85 —
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BAY #9 DATA

NOTES
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UT EVALUATION BAY #11:

The outside surface of this bay is rough, similar to bay 1, full of uniform dimples comparable
to the outside surface of a golf ball. The shell appears to be relatively uniform in thickness
except for local areas at the upper right comer of Flgure 11, located at about.10 to 12 inches
below the vent pipe reinforcement plate. :

Eight locations were selected to represent the thinnest areas based on the visual observations of
the shell surface (Fig. 11). These locations are a deliberate attempt to produce a minimum
measurement. Table 11-a shows readings taken to measure the thicknesses of the drywell shell

. using a D-meter. The results indicate that all of the areas have thickness greater than the 0.736
inches, except one location. Location 1 as shown in Table 11-3, has a réading below 0.736
inches. Inspectors observatlom indicate that this location was very deep and not more than 1 to 2
inches in diameter. The depth of area relative to its immediate surounds was measured at 4
locations around the spot and the average is shown in Table 11-a. As described in Section 6,

' Méthods of Analysis, Very Lacal Wall Acceptance Criteria, areas of reduced thickness
equal 10 or less than 2 % inches are too small to reduce the shell critical buckling load.
This combined with the location of the very local indication near the vent reinforcement
(See Appendix D, Calculation Page 87) indicates that this area would have a negligible -
effect on the shell bucklmg response.

-Bav #11 General Wall (Sandhed Region) Thickness Evaluation

Given an average of the UT measurements presented in Table 11-a equal to 0.792 inches, a

* conservative mean evaluation thickness of 0.790 inches is estimated for this bay. Therefore, it is
concluded that the bay is acceptable based on the bay evaluation thickness exceeding the
buckling design thickness for the sandbed reglou of 0.736 inches using the results of -
Refercnce 3.3. . .

Th,e ca_lculahon of the average depth for Bay 11, Location 1 is as follows:.

o° +D|—4s° +D 1o * Da—us"

4
- Where: Dy’ = Mlcmmeter Depth Reading for location 1at0 dcgrees
taken from Appendlx D, Calculauan Pa)oe 91, etc.

D
(AVG Micrometer);, =—'=2

(AVG Mic_rometér),_ 0.289 +0338 :o 157°+0.200 0246
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Bay #11 UT Data
- "Table 11-a
Location urT Appendix D |  Average
' Measurement | Presented on | Micrometer
. Calculation '
e (inches) Page (inches)
_ 1 ~0.705 87 0.246
2 0.770 87 -—-
3 0.832 87 -
4 0.755 87 -
5 0.831 - 87 ---
6 - 0.800 87 -
7 0.831 87 -
-8 0.815 87 -
Summary of Measurements Below 0.736 Inches
' ' Table 11-b '
Location .~ UT Measurement AVG Micrometer Mean Depth/Valley T (Evaluation) ' Remarks
) 2) G =023 |
1 0.705" 0.246" | Acceprable

0.200"

0.751"
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BAY #11 DATA
NOTES:

1, All mnwremnu-ftoni intersection of the DW
sheil (butt) and vent collar (illiel) welds.

2. Pl deptha are averags of four readings taken at
0/45°/90°/135° within 1* band surrounding the
ground 3pots. This measurement was only
. taken when wall thickness was below 0.736",
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FIGURE (11)
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UT EVALUATION BAY #13:

The outside surface of this bay is rough and full of dimples similar to bay 1 as shown in
Appendix C. This observation is made by the inspector who Jocated the thinnest areas in deep
valleys 'thereby biasing the remaining wall measurements to the conservative side. This
inspection focused on the thinnest areas, even if very Jocal, i.¢., the inspection did not attempt to
define a shell thickness suitable for structural evaluation. The varation in shell thickness is

- greater in this bay than in the other bays. The bathtub ring below the vent pipe reinforcement
plate was less prominent than was seen in other bays. The corroded areas are about 12 to 18
inches in diameter and are at 12 inches apari, located in the middie of the sandbed. Beyond the
corroded areas on both sides, the shell appears to be uniform in thickness at a conservative value
of 0.800”. Near the vent pipe and reinforcement plate the shell exhibits no corrosion since the
original lead primer on the vent pxpe/rcmforoemcm plate is intact. Measurement 20 confirms that
the thickness above the bathtub ring is at 1.154 inches. Below the bathtub ring the shell appears -
to be fairly uniform in thickness where no abrupt changes in thickness are present. Thickness
measurements below the bathtub ring (Locations 3, 4,9, 12, 13 16,17, 18, and ]9) are all 0.800
inches or better (Sec Tdble 13-b). '

Bay #13 General Wall (Sandbed Reglon) Thlckness Evalua(mn

Therefore, given an average of the Ut measurements of the locations below the bathtub ring is
equal to 0.884 inches, a conservalive mean thickness of 0.800 inches is estimated to represent the
evaluation thickness for areas of shell -in this bay outside the bathtub nng. Given a uniform
thickness of 0.800 inches for these areas of the bay it is concluded that these areas are

- acceptable based on the thickness excéeding the buckling design thickness for the
-sandbed reglon of 0.736 inches using the results of Rcfcrence 33. '

Locat:onsS 6 7,8,10,11,14,and 15 areconﬁncd to the bathm‘onng.xs shown mFlszure 13 To
determine the general shell thickness in the bathtub ring area of this bay the evaluation
thicknesses (See Table 13-c) for each of the locations defined above are averaged
together. An example of a typical calculation of the general wall thickness defined as the
evaluation thickness is presented below for clarity: : '
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D5—0° + Dé-:s“ + Ds 9o°-+D
A
Wherc Dso’= Mlcrometer Depth Reading for Bay 13 location 5atQ

degrees taken from Appendix D, Calculation Pagc 98,
elc.

5-135°

(AVG Mlcrometer)s =

i . . . n 7t 2 n. ) v‘l -
(AVG Micrometer)s = 0..150 +0.193 Zo. _30. +0.298" 017

Tevatuationss = UTveasurement)s + (AVG M icromcler)< Trough
Where: UT:Me,s.,,,mmﬁ =(.718” Taken from Appendxx D Calc Page 93
. Location 5 ]
* Trough = 0.200” See Design Input 5.1 and Secuon 6, Acceptance’
. Critena, General Wall.

Tevatuaions=0.718"+0:217"-0.200" = 0.735”

Bay 13 AVG Micrometer Calculations _- '

. Table 13-a
-Location | . - ot Aznmuth“’ Lo o AVG
R A T A A e o B -
1 0.330” 0.382" . 0.346" : 0.346” 0.351”
2. 0.312” 03777 0.360” 0.393” 0.360”
S 0.150" 0.193” |~ 0.230" 0.298" o217
6. 0.327” ©0.339™ 0.290" . 0.247" - 0.301”
7 0.241 - 0.279” . 0.260” 0.239” 0.2557
8 03247 0.245" o 0.2627 - 02797 0.278"
10 0.186™ - 0.173" 0.255" 0.229” 0.211"
11 0.240" 0.2317 0.27n1" 0.283" o 0.256".
15 - 0.288” _ 02777 0.239" - 0.288” 0.273™

_ Noie_s: 1. Azimu_th data taken from Appendix D, Calculation P_ége 98.
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An average value of the evaluation thicknesses prescmed in Table 13-c for this band is as
follows;

-Location Evaluauon Thxckness

5 0735
6 : 0.756”
7 0.675"
g8 0.796”
00 - . 079
11 o 0.741”
12 _ 0.885”
14 - 0.868”
15. . .0.756™

16 - 0.829” .
' Average=0. 778”

- The msp@tor suspected lhat some of the above locations in the bathtub ring were over ground.
~ Subsequerit locations with suffix A, e.g. 5A, 6A, were located close (o the spots in question and-

"were ground carefully to remove the minimum amount of metal but adequate enough for UT

examination as shown in Table 13-b. The results indicate that all subsequent measurements were
above 0.736 inches. The average micrometer measurements taken for these locations confim the
depth measurements at these locations. In spite of the fact that the original measurements were
taken at heavily ground locations they are the ones used in the evaluation.

“Again given that the average evaluation thickness of the shell in the bathtub ring:area
exceeds the buckling design thickness of 0.736 inches the shell area within the bathtub
Ting is also acceptable based on the resuits of Reference 3.3. : :

Bav #13.Local Wall Thickness Evaluat:on

The individual measuremnents must also be evaluated for c'omplianée with the local wall thickness
" coteria. Table 13-b identifies 20 focations of UT measurements that were selected to represent -
the thinnest areas, except location 20, based on visual examination. ‘These Jocations are a
' deliberate attempt to produce a minimum measurement. ‘Location 20 was selected to confirm that -
- no corrosion had taken place in the area above the bathtub ring. - -

* Nine locations shown in Table 13-b 1,2,5,6,7,8,10, 11 'and 15) have measurements below .
0.736.inches. Inspectors observations indicate that these locations weye very deep, overly ground,
and not more than. 1 to-2 inches in diameters. The depth of each of these areas relative to its

immediate surroundings was measured at 4 locatioris around the spot and the average is shown'in . -
~ Table 13-a. Using the general wall thickness acceptance criteria described earlier, the evaluation . .

thickness for all measurements below 0.736 inches were found to be above 0.736 inches except
. for two locations, 5 and 7, as shown in Table 13-b. In addition, subsequent measurg:mmts close
-+ to the Jocations identified above, were taken and they were all above 0.736 inches.
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Locations 5-and 7 are in the bathtub ring and are about 30 inches apart. These locations are
characterized as local areas located at about 15 to 20 inches below the vent pipe reinforcement
plate with an evaluation thicknesses of 0.735 inches and 0.673 inches. The location 5 is near to
location 14 for an average value of 0.801 inches and therefore acceptable. Location 7 could
conscrvatwely exist over an area of 6 x 6 inches for a thickness of 0.673 inches.

In order to quarmfy the effect of this local region and to address structural comphance the GE
study on local effects is used (Ref. 3.5). This study contains an analysis of the drywell shell
using the pie slice finite element model. The study reduced the thickness of a 127 by 127
area by 0.100 inches (0.636 inches) and included a transition zone of 12 inches all around
from 0.636” to 0.736”. When compared 1o ‘a similar area with a bucklmg design
thickness of 0.736” the modeled aréa represents-a 13.5% reduction in local. shell -
thickness and a material loss of 72.0 cubic inches. The center of the thinned area was
located close to the calculated maximum displacement point in the buckling analysis with
uniform thickness of 0.736 inch as per Reference 3. 5 For this case the theoretical
* buckling load factor was reduced by 3.9%.

Based on the buckling dcsngn thickness of 0.736 inches the “as found” 6 by 6" area with
a thickness of 0.673” represents a 8.6% réduction in local shell thickness and a materisl

~ loss of 2.3 cubic inches. The volumetric consideration provides a quick visualization.
While shell buckling depends on various parameters as discussed in References 3 3 and
3.7.

Comparison of the “as found” area of 6 x 6” with the “as analyzed™. criteria of 0.636”
over a 12”7 x 12¥ area, with an additional transition zone of 12", and its associated 13.5%
reduction in shell ‘wall thickness and a material loss of 72 cubic inches leads to the
conclusion that the effect on the theoretical buckling load factor is negligible. Also based

" on the location of this 6" x 6” area, is almost directly below the vent and vent header
assembly (between 20 to 26 inches to the left of the vent centerline and between 14 to 20
inches down from the vent weld line). This is in the area where buckling of the shell is
limited due to the stiffening effect of the vent and vent header assembly. This effect can
be clearly seen in the buckling analyses presented in References 3.3 and 3.5.

‘Remaining Very Local Areas:

A review of Appendix D, calculation pages 93, 94, 95 and 96 indicates the remaining

very local areas of reduced thickness are isolated from each other and therefore, have a

‘negligible effect on the shell buckling. See Section 6, Very Local Wall Criteria 2& Y%

inches in diameter or less) for details. Furthermore, the remaining local areas are

centered about the vent which significantly stiffen the shell. This stiffening effect
- combined with the restraint provided by the concrete support'structure limits the shell

buckling to. a point in the sandbed region which is located at the mldpomt between the

mo vents.
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Conclusion

In summary, using a conservative estimate of 0.800 inches for cvaluation'thicléhess for
the entire bay (except the bathtub ring) and a 0.778 inch evaluation thickness for the
bathtub ring , plus the acceptance of the local 67 by 6" area with an evaluation thxckness

of 0 673” based on the GE study; it is concluded that the bay is acceplable
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Bay # 13 UT Data :
' Table 13-b
" Location . D-Meter UT |- Appendix D Average
' Measurement | presented on | Micrometer”
(inches) . Calculation (Table 13-a)
. o Pagé (inches)
/1A -0.672/0.890 93/95 ~0.351
2/12A 0.722/0.943 93/95 0.360-
3 0.94] 93 -
. 4 0915 93 -—-
5/5A 0.718/0.851 93/95 0.217
6/6A 0.655/0.976 . 93/95 0.301
- HIA 0.618/0,752 93/95 . 0.255
8/8A 0.718/0.900 - 93/95 0.278
9 : 0.924 93 ~-
. 10/10A 0.728/0.810 - 93/95 0.211
11/11A - 0.685/0.854 - 93/95 0.256
12 0.885 93 —
13 0.932 93 -
14 : 0.868 93 . -
15/15A 0.683/0.859 93/95 0.273
16 - 0.829 93. -—
17 0.807 93 -
18 _0.825 93 ---
19 0912 93 ---
20 1.170 - 93

(1)-(1) Average values prdvided iri this column are f.or.locations 1,2,5, ¢fc. -

(1) (without suffix A)
Table 13-a '

and riot for 1A, 2A, 5A, etc. The values-are compiled in
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. Summary of Measurements Below 0.736 Inches
Table 13-¢
Location UT Measurement AVG Micrometer Mesn Depth/Valley T (Evalvation) Remarks .
i ) 2) 3) : _(8)=(1)+(2)-(3) :
1 0.672" 035" -0.200" 0.823" - Acceptable
2 0.722" 0.360” 0.200" 08827 Aéceptable
5 0.718" 6.2]7" 0.200™ 0.735" Acceptable
6 0.655" 0301 0.200". 0.756” Acceptable
7 0.618" 0.255" 0.200" T 0.673" Acceptabie .
8 0.718" 7.278" 0.200" 0.796" Acceptable
10 0.728" 0.211” 0.200" 0.739" Acceptable.
11 0.685" 0.256” 0.200" 0.741" Acceptable
15 0.683" 0.273" © 0.200” 0.756" Acceptable
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NOTES:

1 All measurements from mtersachon of the DW shell {but)
and vent collar (ﬂlle1) welds,

2. Spots with suffix (e.g. IA or 2A) were located close to the
_spots in question and were ground carefully to remove
mmimum amount of metal but adequate enough tor UT;

3. PRt depths are average of four readings taken at 0/45°/30°/135°

within 1" distance around ground spot. Taken only where

remaining wall showed below 0.736".

B ¢

w +7 . SHELL

Figure (1 3) o
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" UT EVALUATION BAY #15:.

The outside surface of thlS bay is rough, smn]ar to bay 1, full of untform dunples comparable to

- the outside surface of golf ball (Appendix C). The bathtub ring seen in the other bays, was not

ve_ry prominent in this bay. This observation is made by the inspector who located the thinnest
areas for the UT examination. The upper portion of the shell beyond the rng exhibits no
corrosion where the original red lead pnmer is stil}l intact. The she]l appears to be relatively

. umfonn in thickness.

Eleven focations were selected to represent the thinnest areas based on the visual observations of
the shell surface (Fig. 15). These locations are a deliberate attempt to produce a minimum -

measurergent. Table 15-a shows readings taken to measure the thicknesses of the drywell shell - - -

using a D-meter. The results indicate that all of the areas have thickness greater than the 0.736

~inches, except one location. Location 9 as shown in Table 15-a, has a reading below (.736

inches.  Inspectors observations indicate that this location was very deep and not more than 1 to 2

_' inches in diameter. The depth of area relative to its immediate swrounding was measured at 4
locations around the spot and the average is shown in Table 15-a. As described in Section 6,
- Methods of Analysis, Very Local Wall Acceptance Criteria, areas of reduced thickness

equal to or less than 2 % inches are too small to reduce the shell critical buckling load.
This combined with the location of the very local indication near the vent reinforcement
(See Appendix D, Calculation Page 99) indicates that this area would have a neglxzwble
effect on the sth buckling response.

"Bay #15 General Wall (Sandbed Region) Thickness Evaluation

. Given an éverage of the UT measurements presented in Table 15-a is equal to 0.816 inches, a .

conservative mean evaluation thickness of 0.800 inches is estimated for this bay. Therefore, it is
concluded that the bay is acceplable based on the bay evaluation thickness exceeding the
buckling design thickness for the sandbed region of 0. 736 mches using thc results of Reference
33.

. The calculation of the average depth for Bay 15, Lacation 9 is as follows:

. D9 o“ + D9-45° + D9-90° +D9 138°
‘Where: Dyo” Mlcrometer Depzh Reading for locahon 9atl degrecs o

taken from Appendix D, Calculation Page 100, etc.

(AVG Micr’ometcr)g

(AVG Micrometer), = 23560350 .20.359 +0282" oo
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Bay # 15 UT Data
: Table 15-a
Location - D-Meter UT Appendix D - Average
- Measurement on | Micrometer
_ ' Calculation | )
‘(inches) Page {inches)

1 0.786 99 ---
-2 0.829 99 - —
-3 .. 0.932 99 ---
4 0.795 99 —
5 0.850 99. ---
- 6 0.794 99 -
7 0.808 99 —
8 0.770 99 —

.9 0.722 99 0.337
10 0.860 - 99 -
11 0.825 99 -

" Summary of Measurements Below 0.736 Inches

Table 15-b
Loecation UT Measurement "AVG Micrometer Mean Depth/Valley T (Evaluation) Remarks
. ) Q 3 @E()+(2)-6)
9 0.722" . 03377 0.200™ 0.859" Acceptable
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'BAY#ISDATA

NOTES

1. All measurements from Intersec’uon of the DW
shell and vent coltar (ﬁIM) walds.

2. Pit depths are average of four readings taken al -
0/45°/90°/135° within 1* distance around ground.
spots, Taken only when remaln!ng wall thickness -
shown below 0.736°, -
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- UT EVALUATION BAY #17:

The outside surface of this bay is rough, similar to bay 1, full of uniform dimples comparable to .
the outside surface of golf ball. The shell appears to be relatively uniform in thickness except for
a band 8 to 10 inches wide approximately 6 inches below the vent header reinforcement plate.
The upper portion of the shell beyond the band exhibits no comrosion where t‘ne original red lead
pnmcr is still intact. ,

" Eleven locations were selected to represem the thinnest areas based on the vlsual observauons of N

the shell surface (Fig. 17). These locations are a deliberate attempt to produce a 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 areas have thickness greater than the 0.736 -

inches, except one location. Location 9 as shown in Table 17-a, has a reading below 0.736
inches. Inspectors observations indicate that this location is very deep and not more than 1 to 2
inches in diameter. The depth of area relative to its immediate surroundings was measured -at 4.
locations around the spot and the average is shown in Table 17-a. As described in Section 6,
Methods of ‘Analysis, Very Local Wall Acceptance Criteria, areas of reduced thickness -
equal to or less than 2 & Y inches are too small to reduce the shell critical buckling load.
This combined with the location of the very local indication near the vent reinforcement -
(See Appendix D, Calculation Page 103) indicates that this area would have a ncghgnble
effect on the shell buckling response. .

Bﬂ#l'] General Wall (Sandbed Reglon)' Thickness Evaluation

Given an avérage of the UT measirements presented in Table 17-a is equal to'0.918 inches, a

* conservative mean evaluation thickness of 0.900 inches is estimated for this bay. Therefore, it is

concluded that the bay is acceptable based on the bay evaluation thickness exceeding the
buckling desrgn th;ckness for the sandbed region of 0.736 inches usmg the results of"
Reference 3.3.

The calculation of the average depth fdr Bay 17, Location 9 is as follows:

D9—o° + D9-4s° * D9-9o“ +D
4
Where Dq.o” = Micrometer Deplh Readmg for location 9 at 0 degrees
~. taken from Appendlx D, Calculation Page 105 etc.

(AVG Mlcrometer)g = 9-138

. ) N . i1 . i) Y. ’)"
(AVG Micrometer); = 9'3_68 +0.407 20_'2_89 34T 35

OCLR00014581
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Bav #17 UT Data
- Tablel7-a
Location D-Meter UT -AppendixD |  Average
Measurcment " on Micrometer
~ (inches) Calculation | ~ (inches)
' - Page : 5

1 0.916 104
2 1.150 : 104 -—
3 0.898 - 104 -

.4 0951 . 104 -
5 0913 © 104 -

-6 0.992 . 104 -
7 0.970 104 -—-

.8 0.990 ' 104 -
9 0.720 103 0.351
10 . 0.830 - 103 -—-

11 0.770 - 103

Summary of Measurements Below 0.736 {aches
Table 17-b
. Location UT Measurciment | AVG Micrometer Mean Depth/Valley T (Evaluation) Remarks
(. ) 3) {A)=(1)+(2)-G3)
9 0.720" . 0351 0.200" 0.871" Acceptable
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NOTES:

-
R
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- ,Nnu; Bon L i Dov o'

' [
b!i

BAY #17 DATA

1. ANl maazuraments from inlorsection of the DW
(butt] atrell md Yot collar umm walde,

2. Pt dapthl sre avaraga of lour readings takln at
0;45°/D0° 35" within 1° dlstance wround ground
spots. Takan cnly when romlinlng will thicknase

_ wal hafow 0736 .

A -\‘I »e

ue04 %25;6;5 4 &
96‘“‘ ,;U’DSD‘?}%;
‘uo &i’ 'u\ ChIngY

ﬂ 5‘-,& ¢ qgcﬂwu jn’ }?b Oat

SHELL
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FIGURE (17)
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Ut EVALUAT[ON BAY. #19

The outside surface of this bay is rough and very smu}ar to bay 17 Locations 1 through 7 as
~ shown in Table 19, were ground carefully to minimize loss of good metal. The shell surface is
- full of dimples comparable to the outside surface of a golf ball. This observation is made by the
~ inspector who located the thinnest areas for the. UT examination. The shell appears to be
relatively uniform in thickness. Ten locations were selected to represent the thinnest areas based
on the visual observations of the shell surface (Fig, 19). These locations are a deliberate attempt

- to produce a minimum measurement. Table 19 shows readings taken to measure the thicknesses
of the drywell shell using a D-meter. The results indicate that all of the areas have thickness
greater than the 0.736 mchcs :

'Bav #19 General Wallﬁandbed Regio@ Thickness Evaluation

Given an average of the UT measurements presented in Table 19 is cqual to 0.885 inches, a
conservalive mean evaluation thickness of 0.850 inches is estimated for this bay. Therefore, it is
concluded that the bay is acceptable based on the bay evaluation thickness exceeding the
buckling desigi thickness for the sandbed region of 0.736 inches using the results of
Reference 3.3.

Bav # 19 UT Data

Table 19
Location D-Meter UT | Appendix D Average
" Measurement ‘on Micrometer
Calculation
(inches) Page (inches)
1 0.932 109 -—-
2 0.924 109
3 0.955 109 e
4 - 0.940 109 L eme
5 0.950 . 109
6 . 0.860 109 e
7 0.969 - 109 —
8. 0.753 : 108 —
9 0.776 : 108 -
10 0.790 108 ' -

OCLR00014584
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BAY #1 9 DATA

NDTES

7-,-. -'d : | . '3-.
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03"1‘»’: n'wﬂuo'“dhﬂq ffvauu puu

c"u‘ub ;L-' .u-se .!:b-' “rr :'70 Bl é:
“t .e .gce \.IL 9 c t..( 1
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1. Al measurementa from intarseclion ofthe .
- OW ahel [butt} and vent collsr jtilel) walde.
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-.-u_. -

.ozed -_:: Doy ALY gao{;ﬂ‘ o\’h- ks Sag -0-(.: q -Dq
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- FIGURE (19)

- OCLR00014585



GPU N_uclear"

Subject _ Cale No. Rev. No. | Sheet Na.
0.C. Drywell Ext. UT Evaluation in Sandbed C-1302-187-5320-024 1 49 of 117
: Originator ' Date - " Reviewed by - Date -
Mark Yekia 01/12/93 $. C. Tumminelli :

Appendix A: Summary Of Measurements Of Impressions Taken F_rom' Bay #13 (3 pages totat)

OCLR00014586



GPU Nuclear

‘Sheet No.

| Subject ' '  Cale No. 1 Rev. No.
" Q.C. Drywell Ext. UT Evalu:mon in Sandbed . C-1302- 187—5320-024 1 50 0f 117
Originator Dafe Reviewed by ‘Date
" Mark Yekta _01/12/93 S.C Tumnnnclh

The purpose of thls appendlx 1s to characterize the depth of typical uniform dlrnples on the shell surtace.
_ This depth is used in acceptance criteria to quanufy the evaluation thickness for an area where the

micrometes readings are available.

* Two locations in bay 13 were sélected' since bay 13 is the roughest bay. Jmpressions of drywell shell
surface using DMR_503 Epoxy Replication Putty manufactured by Dyna Mold Inc were made. Tlhese
impressions were.about 10 inches in diameter and about 1 inch thick. The UT locations 7 and 10 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 dxmpl& were measured as follows;

READING
{Location)

O 00N WU B WK -

(inches)

0.150
0.000
0.200
0.140
0.150
0.040
0.150
-0.010
0.134
0.145
0.118
0.105
0.125
0.200

0.135 .

0.100
0.175
0.175

0.155

0175
0.175

DEPTH #10 DEPTH #7

_ mch&s)

0.07_5
© 0.110
© 0.135
0.200
0.000
0.000
0.170
0.205
0.145
0.064
0200
0.045.
0.180 -
0:105
0035
0.015
0.190
©..0.055
0.305
0135

OCLR00014587
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Location #10: -
Mean Value _ = 0:131-
Standard Deviation = 0.055
- MeanValue +OneS.D. = 0.186
Location #7:
Mean Value = 0118
Standard Deviation = - 0.082
" Mean Value + OneSD. = ©.0.200°

' Therefore, a value of 0. 200 inches was used as the depth of umform dimples for the entire outside surface
ofthe drywell in the sandbed reglon _
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' Appendl)( B: Buckling Capacny Evaluation For Varymg Uniform Thickness Through The Whole Sandbed

Region Of The Drywell (5 pages lotal)

Based Updn GE Buckling Analysis (Reference 33)

Note: ‘Tables on sheets 53 to 56 are not used in this cziiculation and
are provided for historical purpose only from Rev.-0.

OGCLR00014589 -
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Compressive Stress Margin, M-(SalvSm -1) x 100%

‘| Subject Calce No, Rev. No. .
0O.C. Drywell Ext, UT Evaluatxon in Sandbed i C-1302-187-5320-024 1 530f 117 -
Originator - Date Reviewed by - { Date
' Mark Yckta - 01/12/93 S.C. Tummmclh
CALCULATION OF BUCKL]NG MARGIN REFUI:LING CASE, NO SAND -
GE OYCRIS&T - UNIFORM THICKN ESS t=0.736 Inch :
o i - LOAD
ITEM PARAMLTFR _ _ UNITS VALUE FACTOR
' wk%DRYWELL GEOMETRY AND MATleALS . :
1 Sphere Radius, R (in.) - 420
2 . Sphere Thickness, t (in.) 10.736
3 Material Yield Strength, Sy (ksi) . 38
4 . .Material Modolus of Elasticity, E (ksi) 29600
5 Factor of Safety, FS - 2.
~ *#BUCKLING ANALYSIS RESULTS -
6 . Theoretical Elastic Instability Stress, Ste (ksi) 46.590 6.140
. ***STRESS ANALYSIS RESULTS : . 3 _
7 Applied Meridional Compressive Stress, Sm (ksi) 7.588, - 5588
8 . Applied Circumferential Tensile Stress, Sc (ksi) 4.510 3.300
- *** CAPACITY REDUCTION FACTOR CALCULATION o _
9 ‘Capacity Reduction Factor, ALPHAI . 0.207
10 Circumferential Stress Equivalent Pressure, Peq (psi) ~15.806
11 . X Parameter, X= (Peq/RE) (d/ty"2 - 0.087
12 Delta C (From Figure - ) _ - 0.072
13 Modified Capacity Reduction Factor, ALPHA, 1, mod 0326 -
14 . Reduced Elastic Instability Stress, Se : (ksi) 15.182 2.001
**% PLASTICITY REDUCTION FACTOR CALCULATION |
15 . Yield Stress Ratio, DELTA=Se/Sy 0400
16 Plasticity Reduction Factor, NUi 1.000 -
17 Inelastic Instability Stress, Si = NU1 x Se _ _ (ksi) 15.182 - 2.001
% ALLOWABLE COMPRESSIVE STRESS CALCULATION N
.18 Allowable Compressive Stress, Sall = SIFS - (ksi) - 7.591 1.000
19 (%) 0.0
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0O.C. Drywell Ext. UT Evaluanon in Sandbcd C-1302-187-5320-024 i - 54 of 117
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. CALCULATION OF BUCKLING MARGIN - REFUELING CASE, NO SAND -
GE OYCRFSTO1 - UNIFORM THICKNESS t=0.776 Inch ' :
o ' : - "LOAD
ITEM PARA.METFR UNITS VALUE FACTOR
' i DRYWELL GFOMETRY AND MATERIALS
1 Sphere Radius, R : (in.) 420
-2 Sphere Thickness, t (in.) 0.776
3 Material Yield Strength, Sy (ksi) 38
4 Matenal Modolus of Elasticity, E (ksi) 29600
5 ‘Factor of Safety, FS ' 2
. ok BUCKLING ANALYSIS RESULTS o _ :
6  Theoretical Elastic Instability Stress, Ste (ksi) . 49357 6.857
. ***STRESS ANALYSIS RESULTS _ '
. 7. % Applied Meridional Compressive Stress, Sm - o (ksi) 7198 5.588
8  Applied Circumferential Tensile Stress, Sc - {ksi) . 4248 3300
ok CAPACITY REDUCTION FACTOR C ALCUI.ATION ' .
9 - Capacity Reduction Factor, ALPHAT 0207
10 . Circumferential Stress Equivalent Pressure, Peq (psi}- 15.697
1 % Paramcter, X=(Peq/BE) (d/t)*2 0.078
12 Delta C (From Figure-) - 0.066
13 Modified Capacity Reduction Factor, ALPHA, 1, mod . 0316 -
4 Reduced Elastic Instablhty Stress, Se (ksi) 15.583 2165
e PLASTICITY REDUCTION FACTOR CALCULATION ' .
15 Yield Stress Ratio, DELTA=Se/Sy 0410
16 Plasticity Reduction Factor, NUi . 1.000 . :
17 Inelastic Instability Stress, Si=NUix Se _ (ksi) 15.183 2,165 -
- ** ALLOWABLE COMPRESSIVE STRESS CALCULATION
18 Allowable Compressive Stress, Sall = SIFS (ksi) 7.592 1.082 -
19 .- Compressive Stress Margin, M-(SalV/Sm -1) x 100% (%)
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CALCULATION OF BUCKL]NG MARGIN - REFUELING CASE NO SAND -
GPUN EVALUATION FOR UNIFORM THICKNESS t=0.800 Inch USING THICKNESS RATIO

19  Compressive Stress Margin, M-(Sall/Sm -1) x 100%

ITEM PARAMETFR - _UNITS
%% DRYWELL GEOMETRY AND MATERIALS
1 Sphere Radius,R (i)
2 Sphere Thickness, t (in) .
3 Material Yicld Strength, Sy (ks)
4 Material Modolus.of Elasncny, (kst)
5 Factor of Safety, FS
. ***BUCKLING ANALYSIS RESULTS -
06 Theoretical Elastic Instability Stress, Ste - (ksi)
***STRESS ANALYSIS RESULTS _
7 Applied Meridional Compressive Stress, Sm (kst)
8 . Applied Circumferential Tensile Stress, Sc _ _ (kSl)
' “=xx CAPACITY REDUCTION FACTOR CALCULAT'lON :
9 Capacity Reduction Factor, ALPHAT
10 Circumferential Stress Equivalent Pressure, Peq (psi)
11 *'X'Patameter, X= (Peq/8E) (d1)'2
12 ©~ DeltaC (Prom Figure -) ' -
13 Modified Capacity Reduction Factor, ALPHA, 1, mod :
14 Reduced Elastic Instability Stress, Se (ksi)
= PLASTICITY REDUCTION FACTOR CALCULATION
15 Yield Stress Ratio, DELTA=Se/Sy
16 Plasticity Reduction Factor, NUi -
17 . Inelastic Instabxhtv Stress, Sl NUixSe - (ksi)
% AT OWABLE COMPRESSIVE STRESS CALCULATION -
18 Allowable Compressive Stress, Sall = SI/FS (ksi)
- (%)

VALUE

LOAD

420
0:800
- 38
29600

50.884

6.982
4.120

0.207
15.697

0073

0.063
a3

. 15.824

0416
1.000

- 15824

7912

133

FACTOR

7288

5588
13300

2266

2.266

1.133
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CALCULATION OF BUCKLING MARGIN - REFUFL]NG CASE,NO SAND
GPUN EVALUA TION FOR UNIFORM TH}CKNESS t=0. 850 Inch USING TH!CKNESS RATIO

19 Compressive Stress Margin, M-(Sall/Sm -1) x 100%

ITEM | PARAMETFR UNITS
ks DRYWELL GEOMETRY AND MATERIALS .

1 Sphere Radius, R~ -~ (in) -
2 _ Sphere Thickness, t - (in) .-
3 Material Yield Strength, Sy (ksi)

- 4 Material Modolus of Elashcny, E (ksi) -
5 Factor of Safety, FS
. BUCKLING ANALYSIS RESULTS .
6. Theoretical Elastic Instability Stress, Ste “(ksi)
***STRESS ANALYSIS RESULTS S
7 -Applied Meridional Compressive Stress, Sm (ksi) -
8 Applied ercumferenna] Tensile Stress, Sc " (ksi)
¥ CAPACITY REDUCT ION FACTOR CAL CULATION
9 Capacity Reduction Factor, ALPHAI
10 Circumferential Stress Equivalent Pressure, Peq © (psi)
11 'X' Parameter, X= (Peq/8E) (d/t)"2 '
12 Delta C (From Figure - ) -
13 Modified Capacity Reduction Factor, ALPHA, 1 mod
- 14 Reduced Elastic Instablhty Stress, Se (ksi)
' _ . »%xpLASTICITY REDUCTION FACTOR CALCULATION
15 Yield Stress Ratio, DELTA=Se/Sy '
16 Plasticity Reduction Factor, NUi - o
17" Inelastic Instability Stress, Si=NUix Se _ {(ksi)
*#+ ALLOWABLE COMPRESSIVE STRESS CALCULATION -
18~ Allowable Compressive Stress, Sall = SI/FS (ksi)
(%)

LOAD

" FACTOR_

VALUE

420
10,850
38

29600

54,063

6.571
3.878

0.207

15.697
. 0.065

0.057 -

0.300
16.257

0.428

1.000

16.257

8.128
237

8.227

5588 -
3.300

2.474

2.474

1237
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Appendix C: Piclures Showing Condition Of The Dryweil In The- Sandbed Region 9 pages total)
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Corrcsion product on divwell vessel

L
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Bay #13 - D'W shell showing phug .* The plug is-tocated in the middie of the worst cor-
roded area ol tre shell The plug showed ne sign of corrosion. -

OCLRD0014596 -
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Bay #1 - Loukmg at the worst conoded area on sheali near sent tube collatiing. The
ground spols seen here correspond 1o UT sgor 20:27°2°3

Bay 4_113 - Lower Mig portion ol.the D/W shell showing UT spot 5.6 an¢ ,0 This close
- up photo shows the roughness of the conuded surfzce and now each UT spot has been

- : . Dicked up in the deep valleys teseby tasing the ren.aining wali readings to the con
: ' s2rsative saia . B : ) :

~.OCLR00014597
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FBY 13 Lookmg fowards BayIm Unper nght comer of DW shell, Note M- Grmdmg depth oyl sml Ma2.%-A part o*

Gatis Tub Ring™ as delingated by marking and @.locations of UT spots 3.4,13 & 17. The Dho‘o on right lanhouqh hlurred by fiash
reﬂeulm) shows 1/8 projection of plug.
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- ~~..

‘ot v e

o S
SR S P 2t
AT Y,

Bay #15 Looking jowatds Bay#17 which has been clcsed with toam for coating work -
" Bay #17. Note tHe lypical suriace of the DWW shell and Inraizad corroded spol

- Bay #13 - Looking 1oward Bay #15 - Lowes 1eft corner showing UT spot_#?,.‘!? & 16._ :
This close up has captured the peaks and v_alleys ot the corroded shallin v:vﬁxd dejtal_(;
| arer NDE inspechira revaz o1 axsin betwezen peaks and valleys inthe 0.257 - 0.40°

OCLR00014599
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Bay #15 Note the original ledd primer on vent tube OD

- stirlace. The "Tub Ring” was less prominent on the shell in
this hay except a postion in lower lefi corner. Also nete
presence of tead primer on vent collrriing plaie.

“Bay ¥15 "Locking loward Bay #13 showing portions of
D/W shell and conarate Hoor, slter remova) of taose detuis
[ sand / rust. The enncrete linor in this bay is one of
-better ones. However.- Nate 41 no dramage r*xannel and
& cratered hales near shall corner
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Bay #13 Looking tawaid Bay #11 - Lower right corner of DIW sheh showing UT spots
8. 1. 18 & 13 Note the location of these spots - all are located in the valleys of the cot-
roded & ur_face _ This photo a2lso shows the condition of the conciete tioor. It appears

Bay #13 - Lomung tcward Bay #15 - This phOIO captures the conerete fiaor condmon
and a portion ot lpiwver she'l corrodad Suri.-xcr- in very great danul The floor in this area
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Drain ahter floor kias been teturbished

OCLR00014602
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Appendix D: NDE Inspection Sheets for the Drywell Sandbed Regfon (52 pages totat) '
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QG Cherge No.o 2779 L oE 7

"NDE Request
Oyster Creek

Job Orger No. Short Form No. Date of Request
Job Description - T y _ . -~ - .
. N TSl ,‘T-’ﬁlﬁ; o S e Sl A
: ~ | Systen:
Job focation . | . . - Appllcablo CodeISpaclﬁcauon
“/‘.'/;'Q I:;""'f”‘ l./"}bﬂ ’/ £ A 1\—
Type ot NDE requested: X . . . P .
T3 Visua! = Liquid Penewant ‘3 Eddy Cursent . Ultrasonic o
C Leakage : Magnetic Particle T Alloy Separator T Acoustic Emissions
2 Video ‘G Radiographic O Ferite
NDE Reques(ed bl-( { Phobe Ne.: - {Dee
SLITEL FER - | oz e
Remarks -
e N (_{r.- Voo Faktw
n  NDE Coordinator .-
| NDE Coordinater __.. __ Date
i TSN :
Instructions
ut PT- My 316 VT, I - 1
e Type Dry 1solope C: Diect T~ Probe
I ase =YY  Red T s T weld Insp T Doubte
Ci60° Zia2 . D Blatk T Cost INDIRECTVIDEO [ Single
0 70° A3 Tt Grey X-Ray 3 Miror  Coit
2 Oner il : % I O Other 15D KY : Boroscope T Doubte
< Acouslic L1 B2 Wet T 250 KV = Fiberoptic 0 Single
Emissions  —pa I3 Black T4 Binocular ' S Alloy Sep.
' i Flourescent - £ Comers .. I Ferrite
Remaths )
Results :MNCH £s openlclosemor-n rel. 1 Proc. No. .
ZAecept ; Proc. No.
“eject PN -
= ; i Proc. No. v
nly ! . o
: } " Job stan cate _ l Job siop date
'—""‘NDE Coorumaxo: ___,__‘,J)me Cioseg . ; Date 1o DCC .
Ces . A N ; T ” .
60822 (63 £7)

Yeltom - Ouginaton F-na! Cepy
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