Aging Effects for Structures
and Structural Components
(Structural Tools), Revision 1

1002950

Final Report, August 2003

EPRI Project Manager
J. Carey

- EPRI » 3412 Hillview Avenue, Palo Alto, California 94304 « PO Box 10412, Palo Alto, California 94303 » USA
800.313.3774 » 650.855.2121 » askepri@spri.com » www.spri.com



EPRI Licensed Material

4.33.2 General COMmoSION .........c..comiiiiimiiicee e i - '..'4,.'.';.. 46
43.4  Industry Experience................. SO O
4341 Information NOtCeS...............oooo.oro.. e oo AT
4342 NUREGS..' ...... SO OO SO - N
435 Summary of Applicable Aging Effects‘.....‘...,.......‘..‘.....:'i ........ 49
4.4 Aging Management Programs. ............cccocevcovreevreesvonsesesenes SO e 4°9
45  GALL COMPANSON. -ooeoooooooeooooeooeooeos oo e 410
45.1 Interim Staff GUIGBNCE . v S [0 B
4.8 ReEfrBNCeS. ..o e e e S 4-15 :
5 CONCRETE STRUCTURES AND CONCRETE COMPbNENTS................‘ .......... [T 5-1
5.1 DeScCription @nd SCOPE ......coviiiiiiiiii ettt et r et a e e 5-1
5.2 ENVIFONMEN.....c.ociiiiiiiiteierie et ee ettt ea et e s sraaneeae e RSSO 5-2
521 Concrete BElow Grage ............coooovviieiiiieicicieccce e D72
5.2.2 Concrete Exposed 1o Raw Water.........c.coccci it 5-3
5.2.3 Concrete Protected from Weather ... 5-3
5.2.4 Concrete Exposed to Weather........... ettt ee e aeeeeeaeiateeeeeaeeaatrreateeeanieaaraereaeraarns 5-3
5.3 Aging Effects........cooccvvrenn.. e, et 5-3
5.3.1 Loss of Material ......... et et eete et e ta ettt eea ettt r et e e e aat—reeeeeeaantrnnneeaeeaiartees 5-4
B.3.1.1  Freeze-Thaw ...t e e 5-4
5.3.1.2 Abrasion or Cavitation ..o 5-5
5.3.1.3 Elevated Temperature ............cccocoveveveeereerecrnnnns e 5-5
5. 3 14 Aggressivé ChemICAIS .....ooiviiiiiiiece et s 5-6
w&on Wd Steel Remforceme
B5.3.2  CraCKING .ottt ee e et s e s e st sera e et e eaeabe et e etneeannreensaeenns 5-9
5321 FrEEZE-TRAW .oooooccecceeeesesseererereesseeesrereseessesreeseeresessn SR 59
5.3.2.2 Reaction with Aggregates.........ccccceciviiiiviierecice e e 5-10
5.3.2.3 Shrinkage ........ o e S et 5-10
B.3.24  SEHIBMENt ...ooovrvocceeooeeresees st eeeesesere e s esensoss e seeses 5-11
5.3.25 Elevated-Temperature...........A................................................,:'..- ..... BT
B.3.2.68  Hradiation ..ot et 5-12
B5.8.2.7  FBUQUE c.ooiiii ittt e s e aa e e tnaaeans 5-13
5.83.3 Change in Material Properties .........cccccoooiiiiviniiiivier it 5-14
5.3.3.1  Leaching of CAICIUM HYArOXIAE .......ovvrreeooe oo 5-15
5.3.3.2 Aggressive ChemiCals .......ccoccoiiiiiiiiiiiee e 5-15

XX



EPRI Licensed Material

Concrete Structures and Concrete Components

established at 500 ppm chloride or 1,500 ppm sulfates. The use of an appropriate cement type
(e.g., ASTM C 150, Type IT) and pozzolana (e.g., fly ash) also increase sulfate resistance [1].

Continued or frequent cyclic exposure to the following aggressive chemical environments is
necessary for aggressive chemicals to cause significant concrete degradation:

* Acidic solutions with pH < 5.5
¢ Chloride solutions > SOO'ppm

e Sulfate solutions > 1500 ppm

Nuclear power plants should assess their respective plant sites to determine if their above and.
below grade concrete structures and structural members are exposed to an environment below
the chemical limits. If the concentrations of acid and aggressive chemicals are all below the
threshold limits, aggressive chemicals is not an applicable aging mechanism for concrete
structures and structural members at those power plant sites. If the concentrations of acid and
aggressive chemicals are marginally above the threshold limits, and the structures are of quality .
concrete with satisfactory operating experience, then aggressive chemicals aging mechanism
for the concrete structures and structural members may not be significant. '

Since aggressive chemicals are contained at the plant sites, system leakage is possible that could
cause the concrete to be exposed to chemicals beyond these limits. However, leaks are not
expected to continue for the extensive periods required for degradation, and repairs would be
completed prior to loss of intended function.

5.3.1.5 Corrosion of Embedded Steel and Steel Reinforcement

Corrosion is an electrochemical process that results in the formation of ferric oxide (rust).
The corrosion products have a significantly greater volume than the original metal resulting
in tensile stresses and spalling in the surrounding concrete. The high alkalinity (pH > 12.5)
of concrete provides an environment around embedded steel and steel reinforcement which
protects them from corrosion. If the pH is lowered (e.g., to 10 or less), corrosion may occur.
However, the corrosion rate is still insignificant until a pH of 4.0 is reached. A reduction in
pH can be caused by the leaching of alkaline products through cracks, the entry of acidic
materials, or carbonation. Chlorides can be present in constituent materials of the original
concrete mix (i.e., cement, aggregates, admixtures, and water), or they may be introduced
environmentally. The severity of corrosion is influenced by the properties and type of cement
and aggregates as well as the concrete moisture content.

The aging effects due to corrosion of embedded steel (e.g., inserts, embedded plates and
channels) and steel reinforcement (rebar) are visible concrete degradation and steel corrosion.
The presence of corrosion products on embedded steel subjects the concrete to tensile stress that
eventually causes hairline cracking, rust staining, spalling, and more cracking. These actions will
expose more embedded steel and steel reinforcement to a potentially corrosive environment and
cause further deterioration in the concrete. A loss of bond between the concrete and embedded
steel/steel reinforcement will eventually occur, along with a reduction in steel cross-section
which can ultimately impair structural integrity. '
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The degree 1o which concrete will provide satisfactory protection for embedded steel
reinforcement depends in most instances on the quality of the concrete and the depth of concrete
cover over the steel. The permeability of the concrete is also a major factor affecting corrosion
resistance. Concrete of low permeability contains less water under a given exposure and is more
likely to have lower electrical conductivity and better resistance to corrosion. Such concrete also
resists absorption of salts and their penetration into the embedded steel and provides a barrier to
oxygen, an essential element of the corrosion process. Low water-to-cement ratios and adequate
air entrainment increase resistance to water penetration and thereby provide greater resistance to
corrosion [1].

Unlike embedded steel or steel reinforcement (rebar) that are protected by the surrounding
concrete, steel pipe piles exposed to groundwater and soil conditions may be susceptible to
corrosion. The concrete inside the pipe piles is not susceptible to degradation which could impair
the ability of the concrete to perform its intended function since the strength capacity of the
laterally constrained concrete is not sensitive to degradation of the structural member caused by
aging. Corrosion of the steel pipe piles can be attributed to the nonuniform distribution of oxygen
and groundwater along the surface of the piles.

As part of an industry study, M. Romanoff examined corrosion data from 43 piling installations
and on that basis drew some general conclusions regarding the corrosion of driven steel piles
[14, 15]. The examined test installations had pile depths of up to 136 feet and time of exposure
varying from 7 to 50 years in a wide variety of soil conditions. The results indicate that the type
and amount of corrosion observed on steel pilings driven into undisturbed natural soil, regardiess
of the soil characteristics and properties, is not sufficient to significantly affect the strength of
pilings as load bearing structures. The data also indicate that undisturbed natural soils are so
deficient in oxygen at levels a few feet below the surface, or below the water table, that steel
piles are not appreciably affected by corrosion. Because pipe piles driven in undisturbed soils
have been shown to be unaffected by corrosion and those driven in disturbed soil have
experienced only minor to moderate corrosion, loss of material due to corrosion is not an
applicable aging effect for pipe piles for the period of extended operation, Plain, reinforced-
concrete piles or caissons in earth are generally considered permanent and are inherently durable
unless the soil contains acids.

The concrete structures and structural members at nuclear power plants within the United States
are designed and constructed in accordance with ACI and ASTM standards which provide a
good quality, relatively high strength, dense, low permeability concrete that provides adequate
concrete cover over the embedded steel. This is sufficient to preclude embedded steel corrosion
for above grade exterior concrete not exposed to an aggressive environment. Note that if the
concrete is degraded by other mechanisms, which reduce the protective cover of the steel
reinforcement, corrosion may occur. Adequate management of the other aging effects will in
effect manage the corrosion of embedded steel reinforcement.

Intake structures at ocean sites are constantly exposed to high chemical concentrations from the
ocean water. Chlorides, either from atmospheric releases of industrial/chemical plants nearby or
from saltwater, could gain access to steel through existing cracks in the concrete. For concrete
structures that are regularly exposed to aggressive ions in solution (i.e. > 500 ppm chlorides)
and which also have a ready supply of oxygen, corrosion of embedded steel is a potentially
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significant degradation mechanism and must be further evaluated. An aging management
program may be credited for managing this aging effect.

Corrosion of embedded steel and steel reinforcement (rebar) is not significant for above

grade concrete structures if the concrete 1s not exposed to an aggressive environment

(pH < 11.5 or chlorides > 500ppm) for extended periods such as prolonged ponding or
continuous sprays. However, even if an aggressive environment is present, corrosion of the
embedded reinforcing steel may be prevented from causing significant age related degradation
of the concrete if adequate design considerations have been implemented. These design
considerations include the use of concrete having a low water-to-cement mix ratio (0.35 to 0.45)
and adequate air entrainment (3 to 6%) which results in low permeability. Another design
consideration includes providing sufficient reinforcement that minimizes crack development
thereby preventing corrosion of the embedded steel and steel reinforcement (rebar) and
degradation of the concrete [1].

If embedded steel or steel reinforcement (rebar) below grade is exposed to aggressive
groundwater (pH < 5.5, chloride > 500 ppm and sulfate > 1500 ppm) for extended periods,

age related degradation due to corrosion of the reinforcing steel should be considered a
potentially significant aging mechanism. Examination in accordance with the implementation
of IWL (containment) and management of inaccessible areas (examination of representative
samples of below-grade concrete when excavating) should be considered and justified on a plant
specific basis.

Each nuclear power plant should review its concrete structures and structural members to
determine if they were designed and constructed in accordance with ACI and ASTM standards
which provide a good quality, dense, low permeability concrete that provides adequate concrete
cover over the embedded steel and steel reinforcement. Since good design and construction
practices are sufficient to preclude embedded steel reinforcement corrosion in the absence of
other aging mechanisms, corrosion of embedded steel and steel reinforcement would not be an
applicable aging mechanism for nuclear power piant concrete structures and structural members
so designed and constructed.

5.3.2 Cracking

Cracking may occur in concrete structures and structural members as general cracking, map
cracking, hairline cracking, pitting, and erosion. These effects are the result of one or more

of the following aging mechanisms: freeze-thaw, reaction with aggregates, shrinkage, settiement,
elevated temperature, irradiation, and fatigue.

5321 Freeze-Thaw

Based on the review in Section 5.3.1.1, repeated cycles of freezing and thawing may alter
both the mechanical properties and physical form of the concrete, thus causing cracking
of the concrete.

Freeze-thaw damage starts at the surface and is readily detected by surface inspections.
Freeze-thaw damage is expected to be a local condition and by itself will not affect the strength
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| Preparer: Pete Tamburro 1/18/05
AmerGen  cacusmonsuesr ropaer e T

Subject: Calculation No. Rev. No. | System Nos. Sheet

Statistical Analysis of Drywell Vessel Thickness Data C-1302-187-E310-037 R 187 3 of 35
44 0

1. Purpose 5 / '(7[ 5

The purpose of this calculation is to update the Drywell Thickness Analyses documented in reference 3.7,
3.8, and 3.11 through 3.22 by incorporating measurements taken in September 2000 (see Appendix 10) and
November 2004 (Appendix 11). ,

Specific objectives of this calculation are:

1) Dectermine the September 2000 and November 2004 mean thickness at each monitored location !

2) Statistically analyze the thickness measurements to determine if a corrosion rate exists at each
location,

3) If a corrosion rate exists, provide a conservative projection to 2029. ,

This calculation does not evaluate the sand bed region. The corrosion in the sand bed region was eradicated

in 1992 by removing sand. The external side of the Drywell Vessel in these regions was then coated.

Follow-up inspections after 1992 (including September 2000 and November 2004) shows that the coating is l
good condition. Therefore thickness measurements of the sandbed region are not required. :

This calculation does not use the same software that was used in earlier calculations. Previous calculations
o utilized the GPUN mainframe computer and the “SAS” mainframe software. The Oyster Creek Plant has
. been sold to AmerGen in the year 2000. The GPUN Main Frame will not be available to AmerGen after the
.v ~ year 2002. Also the “SAS” software is mainframe based and difficult to learn and maintain. An alternative
PC based software, “MATHCAD?”, has been chosen to perform this calculation, '

Although software has been changed the overall methodology, with minor exceptions, is the same-as in
previous calculation. The minor exceptions are the statistical tests that determine whether the data is
normally distributed.

Also, since the GPUN Maine Frame Computer stored all program data, this calculation documents all data
sets since the beginning of the program for each inspection location above the sandbed elevation.
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Pre : Pete Tamb 1/18/05
Amer Gen CALCULATION SHEET oo

Subject: Calculation No. | Rev. No. | System Nos. Sheet
Statistical Analysis of Drywell Vessel Thickness Data C-1302-187-E310-037 AN 187 4 of 35
P Slwls)”
2.0 Summary of Results / 7
2.1 Elevation 50’ 2” through November 2004.
Bay | Area/ Nov. 2004 Noof | F-ratio | Meanofall | Corrosion | Projected Min
Location | Mean +/- Insp. Inspections Rate Lower95% | Required
Standard +/- Standard | (Mils/ Confidence | Thickness
Error (mils) Error (mils) | vear) Thickness in | (mils)
2029 (mils)
5 D12 742.8+/- 1.9 12 0.25 744.6- +/-0.8 | NA NA 541
S 5 low 7005 +-98 111 0.265 7044 +-06 | NA NA 541
5 5 hi 7556 +/-14 | 11 1.030 NA 0.3 7384 541
13 31 low 693.5+/-60 |11 0.27 686.14/- 1.3 NA NA 541
13 | 31hi 757.6+/-1.8 | 11 0.29 7634 +/-1.7 | NA NA 541
15 23 low 727.4 +/-3.3 11 0.16 726.6 +/-0.5 | NA ) NA 541
15 23 hi 7573 +/-13 |11 1.05 NA 0.4 738.0 341

Since February 1990, eleven or more inspections have been performed on each of the four locations at
this elevation. Two of these four locations are not experiencing corrosion. A portion of the third and
fourth locations (Bay 35, arca 5 and Bay 15 Area 13) may be experiencing minor corrosion rates of
h approximately 0.3 and 0.4 mils per year. These corrosion rates are very small. Projections based on these
. d’ corrosion rates using the 95% lower confidence interval shows that these areas it will not corrode to less
than the minimum required thickness by the year 2029. There is substantial margin, even when
considering plant life extension (see the plots below).
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Analysis of individual points within these four locations shows no ongoing corrosion except for two
points. Bay 5 Location D12, point 9 may be experiencing a corrosion rate of 1.2 mils per year. Bay 15
Location 23, point 26 may be experiencing a corrosion rate of 1.3 mils per year. These corrosion rates
are very small. Projection based on these corrosion rates using the 95% lower confidence interval shows
that these points will not corrode to less than the minimum required thickness by the year 2029.
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Subject: : Calculation No. | Rev. No. | System Nos. Sheet.
Statistical Analysis of Drywell Vessel Thickness Data - C-1302-187-E310-037 5 2} o187 7o0f35 -
- o 7 « 5y
2.2 Elevation 51’ 10” through November 2004. “sTrsfor”
| Bay [Area/ | Nov. 2004 Noof | F-ratio | Meanofall | Corrosi | Projected Min
Location | Mean +/- Insp. Inspections | on Rate | Lower 95% | Required |
Standard -| +/- Standard | (Mils/ Confidence | Thickness
Error (mils) Error (mils) | year) Thickness in | (mils)
' ~ | 2029(mils)
13 1 321ow 687.2 +/-3.6 | 10 0.04 682.34+/-1.0 | NA NA - 541
13 {32k 713.1 +/-0.7 10 0.7 7157 4+-0.6 | NA NA 541

Since April 1990, ten inspections have been performed on one location at this elevation. The data
indicates that this location is not experiencing corrosion (see the pot below).
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Analysis of local individual points within this location shows no ongoing corrosion.
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. Subject: Calculation No. | Rev. No. | System Nos. Sheet
Statistical Analysis of Prywell Vessel Thickness Data C-1302-187-E310-037 AT 187 8 of 35

fT _{//{/J;/

2.3 Elevation 60’ 10” through November 2004.

Bay | Area/ Nov. 2004 Noof | F-ratio | Meanofall | Corrosi | Projected Min
Location | Mean +/- Insp. _ Inspections | on Rate | Lower 95% | Required
Standard +/- Standard | (Mils/ Confidence | Thickness
Error (mils) Error (mils) | year) Thickness in | (mils)
2029(mils)
1 5-22 69284413 |5 0.15 694.9 +/-4,2 | NA NA 518

Since December 1992, only five inspections have been performed on this one location. The data
indicates that this location is not experiencing corrosion.

Analysis of individual points within this Jocation shows that there may be ongoing cotrosion at one
point. Bay 1 location 5-22; point 48 may be experiencing a corrosion rate of 3.2 mils per year. This
_calculated rate, which is greater than all other calculated rates, may be due to the limited amount of
inspections. The methodology and analysis results in greater rates, and confidence levels with less
inspection information. Never-the-less projection based on this corrosion rates using the 95% lower
confidence interval, which is significantly more conservative than at other locations show that this point
will not corrode to less than the minimum required thickness by the year 2029,
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2.4 Elevation 87’ 57 through November 2004. 57 / li/v’)

Bay | Area/ Nov. 2004 Noof | F-ratio | Meanofall | Corrosi | Projected Min
Location | Mean +/- Insp. Inspections on Rate | Lower 95% | Required
Standard +/- Standard | (Mils/ Confidence | Thickness
Error (mils) g Error {(mils) | year) Thickness in | (mils)
2029(mils)

9 120 6123420 |13 1.38 NA Q.75 604.1 452

13 {2 639.9+/-19 |13 022 6388 +/-1.2 { NA NA 452

15 {31 630.2 +/-24 {13 0.90 NA 049 615.3 452

Since November 1987, thirteen inspections have been performed on each of the three locations at this
elevation. Two of the three locations may be experiencing corrosion. Bay 9, area 20 is experiencing
. minor a corrosion rate of approximately 0.75 mils per year. Bay 15 area 31 may be experiencing a
cortrosion rate of 0.49 mils per year. The F-ratio for this second location is 0.90, which is close to the
threshold as to whether or not a rate exists. These corrosion rates are very small. Projections based on
- these corrosion rates using the 95% lower confidence interval shows that they will not corrode to less
than the minimum required thickness by the year 2029,

L Bay 9 Area 20 Corrosion Projection Bay 15 Area 31 Corrosion Projection
0-
- ® T T ™ Y
- T ™ al T
\ “wr N
finalogt Tt oo T
T owmb 4 -
= — wf i
___“;'___” bl 20 }- ~ "‘.*"' -
“r 1 ot —|
w i .l 1. £ a ke 1 A L
E L 0 X X0 n wo - %0 W K Kind
FET A oniaalo it o dandnli e SN, N o T e T e DO iy Y

Analysis of identified pits within these three locations shows no ongoing corrosion.
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3.1 References

3.1 GPUN Safety Evalvation SE-000243-002, Rev. 14 “Drywell Steel Shell Plate Thickness Reduction at
“the Base Sand Cushion Entrenchment Region.”

3.2 GPUN TDR 854, Rev. 0 “Dryweli Corrosion Assessment”

3.3 GPUN TDR 851, Rev. 0 “Assessment of Oyster Creek Drywell Shell”

3.4 GPUN Installation Specification, I1S-328227-004, Rev XX, “Functional Requirements for Drywell

Containment Vessel Thickness Examination”

3.5 Applied Regression Analysis, 2 Edition, N. R. Draper & H. $mith, John Wiley and Sons 1981

3.6 Statistical Concepts and Methods, G.K. Bhattacharyya & R.A. Johnson, John Wiley and Sons 1977

3.7 GPUN calculation C-1302-187-5300-005, Rev.0, “Statistical Analysis of Drywell Thickness Data Thru
12-31-88”

3.8 GPUN TDR 948, Rev. 1 “Statistical Analysis of Drywell Thickness Data”

3.9 Experimental Statistics, Mary Gobbons Natrella, John Wiley & Sons, 1966 Reprint (National Bureau of
Standards Handbook 91)

.3.10 Fundamental Concepts in the Design of Experiments, Charles C Hicks, Saunders College Publishing,

Fort Worth, 1982
3.11 GPUN Calculation C-1302-187-5300-008, Rev.0, “Statistical Analysis of Drywell Thickness Data
- Thru 2-8-90”
3.12 GPUN Calculation C-1302-187-5300-011, Rev.1, “Statistical Analysis of Drywell Thickness Data
Thru 4-24-90"
3.13 GPUN Calculation C-1302-187-5300-015, Rev.0, “Statistical Analysis of Drywell Thickness Data
" Thru March 1991”
3.14 GPUN Calculation C-1302-187-5300-017, Rev.0, “Statistical Analysis of Drywell Thickness Data
Thru May 19917
3.15 GPUN Calcnlation C-1302-187-5300-019, Rev.0, “Statistical Analysis of Drywc]l Thickness Data
Thru November 19917
3.16 GPUN Calculation C-1302-187-5300-020, Rev.0, “OCDW Projected Thickness Data Thru 11/02/91”
3.17 GPUN Calculation C-1302-187-5300-021, Rev.0, “Statistical Analysis of Drywell Thickness Data
Thru May 1992”
3.18 GPUN Calculation C-1302-187-5300-022, Rev.0, “OCDW Projected Thickness Data Thru 5/31/92”
3.19 GPUN Calculation C-1302-187-5300-025, Rev.0, “Statistical Analysis of Drywell Thickness Data
Thru December 19927
3.20 GPUN Calculation C-1302-187-5300-024, Rev.0, “OCDW Projected Thickness Data Thru 12/8/92”
3.21 GPUN Calculation C-1302-187-5300-028, Rev.0, “OCDW Statistical Analysis of Drywell Thickness
Data Thra September 1994”
3.22 GPUN Calculation C-1302-187-5300-030, Rev.0, “Statistical Analysis of Drywell Thickness Data
~ Thru September 1996”
3.23 Practical Statistics — “Mathcad Software Version 7.0 Reference Library, Publnhed by Mathsoft, Inc.
Cambridge
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4.0 Assumptions . , B
The statistical evaluanon of the UT measurement data to determine the corrosion rate at each locatxon is
based on the following assumptions:

|

4.1 Characterization of the scattering of tﬁc data over each 6”7 by 6" grid is such that the "thickness:
measurements are normally distributed. If the data is not normally distributed the grid is subdivide into
normally distributed subdivisions. '

4.2 Once the distribution of data is found to be close to normal, the mean value of the data points is the
appropriate representation of the average condition.

4.3 A decrease in the mean value of the thickness over time is representative of the corrosion.

4.4 If corrosion does not exist, the mean value of the thickness will not vary with time except for
random variations in the UT mcasurements

4.5 If corrosion is continuing at a constant ratc, the mean thickness will decrease linearly with time. In
I this case, linear regression analysis can be used to fit the mean thickness values for a given zone to a
' - straight line as a function of time. The corrosion rate is equal to the slope of the line.
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5.0 Design Inputs:

5.1 The minimum required thickness for the three elevations in which the data was collected in Scptember
2000 and Nov. 2004 are documented below (reference 3.1).

Drywell Vessel Plate Elevations Acceptable Mean Local Acceptable
- Thickness Thickness

El 23’ to 50" 11-1/8” 0.541” 0.360"

El 50’ 11-1/8" to 65’ 2-7/16” 0.518” 0.345”

El 65 2-7/16” t0 94’ 9" 0.452” 0.300”

5.2 Seven core sample approximately 2 in diameter were removed from the drywell vessel shell for
analysis (reference 3.1). In these locations replacement plugs were installed. Five of these removed cores are
in grid locations that are part of the monitoring program. Of these, 4 were in sandbed region, which are no
Jonger monitored (reference 3.1). The remaining core was removed from the grid at elevation 50°2” bay §
o area D 12. The replacement plug is located over data points 13, 20, 25, 26, 27, 28, 33 34, and 35. Therefore
. ‘ * the UT data from these points are not included in the calculation.

5.3 Historical data sets were collected from previous calculations (references 3.7, and 3.11 through 3.22)
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6.0 OVERALL APPROACH AND METHODOLOGY:

6.1 Definitions

6.1.1 A Normal Distribution has the following properties
- - Characterized by a bell shaped curve centered on the mean.
- A value of that quantity is just as likely to lie above the mean as below it
- A value of that quantity is less likely to occur the farther it is from the mean
- Values to one side of the mean are of the same probability as values at the same distance on
the other side of the mean

6.1.2 Mean thickness is the mean of valid points, which are normally, distributed from the most recent
UT measurements at a location.

6.1.3 Variance is the mean of the square of the difference between each data point value and the mean of |
the population.

6.1.4 Standard Deviation is the square root of the variance.

6.1.5 Standard Error is the standard deviation divided by the square root of the number of data points.
Used to measure the dispersion in the distribution.

6.1.6 Skewness measures the relative positions of the mean, medium and mode of a distribution. In
general when the skewness is close to zero, the mean, medium and mode are centered on the
distribution. The closer skewness is to zero the more symmetrical the distribution. Normal distributions
bave skewness, which approach zero.

6.1.7 Kurtosis measures the heaviness of a distribution taily/ A normal distribution has a kurtosis, which
approaches zero. " 7 / /? /) s

6.1.8 Linear Regression is a linear relationship between two variables. A line with a slope and an
intercept with the vertical axis can characterize the linear relationship. In this case the linear relationship
is between time (which is the independent variable) and corrosion (which is the dependent variable).

6.1.9 F-Ratio ~

An F-Ratio less than 1.0 occurs when the amount of corrosion, which has occurred since the
initial measurement, is less than the random variations in the measurements or fewer than four
measurements have been taken. If the F ratio is less than 1.0, the computed corrosion rate does
not reflect the actual corrosion rate but rather is provided to as a conservative projection
(reference 2.22).
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An "F" ratio of 1 or less indicates that the data trend is best explained by the grand mean of the

data and the trend has no slope. The variability in the data is within the distribution profile for
the data, which is normally distributed. Therefore a grand mean (pgrand ;) is best estimate of

the thickness of the location.

An F-Ratio of greater than 1.0 occurs when the amount of corrosion that has occurred since the
initial measurement is significant compared to the random variations, and four or more
measurements have been taken. In these cases the computed corrosion rate more accurately
reflects the actual corrosion rate, and there is a very low probability that the actual corrosion rate
is zero. The greater the F-Ratio the lower the uncertainty in the corrosion rate (reference 2.22).

Where the F-Ratio of 1.0 or greater provides confidence in the historical corrosion rate, the F-
Ratio should be 4 to 5 if the corrosion rate is to be used to predict the thickness in the future. To
have a high degrec of confidence in the predicted thickness, the ratio should be at least 8 or 9
(reference 3.22).

6.1.10 Grand mean - when the F-Ratio test is less than 1.0 and/or the slope is positive this is the grand
mean of all data.

6.1.11 Corrosion Rate —~ With three or more data sets and the F-Ratio test greater than 1.0 this is the
slope of the regression line.

6.1.12 Upper and Lower 95% Confidence Interval - The upper and lower corrosion rate range for which
there is 95% confidence that the actual rate lies within.

6.2 The UT measurements within scope of this monitoring program are performed in accordance with ref.
3.4. This specification involves taking UT measurements using a template with 49 holes laid out on a 6” by
6” grid with 17 between centers on both axes. The first sets of measurements were made in 1987. All
subsequent measurements are made in the same location within 1/8” (reference 3.4).

6.3 Each 49 point data set is evaluated for missing data. Invalid points are those that are declared invalid by
“the UT operator or are at plug locations.

6.3 Past calculations were reviewed to ensure that points that were considered pits are accurately trended
and excluded from the calculation of the mean.

6.4 Data that is not normally distributed will be compared to previous calculations to determine if past data
was also not normally distributed. In such cases the new data is divided into subsets with the same points as -

in past calculations.
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6.5 Methodology

6.5.1 Test Matrix

To demonstrate the methodoiogy a 49 member array will be generated using the Mathcad *morm”

function. This function retums an array with a probability density which is normally distributed,
where the size of the array (No paiaceps): the target mean (y input 3, and the target standard

deviation 1 . ) areinput.

input
The following will build a matrix of 49 points
NO pyaaCetls =49 1:20. No pyoaceits— ! count :=7

The array "Cells" is generated by Mathcad with the target mean (u input) and standard deviation

B input =779 O input =20 Cells := morm(No DataCelis® input+© input)

“Cells* Is shown as a 7 by 7 matrix

[ 766 761 756 756 741 776 773]
786 819 791 795 792 793 788
_ 754 776 760 789 771 762 761
Show o (Cells, 7) =| 765 786 770 777 800 761 775
797 793 1T 732 TI9 763 751
777 790 781 715 760 767 762
[ 772 795 779 785 790 775 781 ]

The above test matrix will be used in sections 6.5.2 through 6.5.8

6.5.2 Mean and Standard Deviation

'S jnput)

The actual mean and standard deviation are calculated for the matrix "Celis® by the Mathcad functions

"mean” and *Stdev".

Therefore for the matrix generated in section 6.5.1

W gcqual = mean(Cells) 0 somal = Stdev(Cells)

K gotuat = 774.104 O 4ot = 18258

Inspection shows that the actual mean and standard deviations are not the sams as the target
mean and target standard deviation which were input, This is expected since the "morm” function
returns an array with a probability density which is normally distributed.
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6.5.3 Stpndard.Error

The Standard Error is caiculated using the following equation (reference 3.23).
For the matrix generated in section 6.5.1

G actual

i Standard oo T e : Standard . =2.578
JN" DataCells

6.5.4 Skewness
Skewness is calculated using the following equation {reference 3.23).

For the matrix generated in section 6.5.1
)

No )3 (Cetts— 3
Skewness .= (Mo patacetts) Z{ actual)

3 =
{No pataceiis= 1)*(No paaCelts = 2) {0 actuat) Skewness =0.354
.‘ ’ ‘) A skewness value close to zero is indicative of a normal distribution (reference 3.22 and 3.23)
6.5 Kurtosis

Kurtosis is calculated using the following squation (reference 3.23).
For the matrix generated in section 6.5.1

v

~

f
. No pataCelts'{NO DataCells + l) -Z(Cells-— B acwal)
Kurtosis 1=

(NO DataCells ™ l) '(N" DataCells ™ 2) -(No DataCelts ™ 3) '(0 actual)4
3-(No pgraCelts = 1)2
(No patacetts = 2) (N pamcelis = 3)

-

Kurtosis = 0.262

A Kurtosis value close to zero is indicative of a normal distribution (reference 3.23)
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6.5.6 Normal Probability Plot

An alternative method to determine whether a sample, distribution approaches 2 normat distribution
is by a normal probability plot (reference 3.22 and 3.23). In a normal plot, each data value is plotted
against what its value would be if it actually came from a normal distribution. The expected normal
values, called normal scores, and can be estimated by first calculating the rank scores of the sorted

data. The Mathcad function "sorts" sorts the "Cells" array .
L
j=0. last (Cells) srt :=sort {Cells ) _
Then each data point is ranked. The array "rank” captures these rankings
)
l-—-——.—-)
Z(srt--sn.) T

—_—
Zsrt—srt

Rt rank. =

Each rank is proportioned into the "p" array. Then based on the portion an esnmate for data
point. The Van der Waerden’s formula is used : A
rank

SR S
T rows (Cells )+ 1

The normal scores are the corresponding  pth percentxlc points from the standard normal
dlsmbuuon

x: : N_Score ; = oot [cnon‘n (x)— (pj.) s x]
If a sample is normally distributed, the points of the "Normal Plot" will seem to form a nearly
straight line. The plot below shows the "Normal Plot" for the matrix generated in section 6.5.1

3 T 1 T —

-2 bx

=3
720 140 760 780 800 §20
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6.5.7 Upper and Lower Confidence Values

The Upper and Lower confidence values are calculated based on .05 degree of confidence o”
(reference 3.23).

- = i
o =05 ‘Ta : qt{(l 2),48} To = 2011
Therefore for the matrix generated in section 8.1

O actual

Lower gsgzcon *=H actual = 1@
'JNO DataCells

O acmal

Upper =l + TO e
95%Con actual N Upper gsapcon = 178094
A © DataCells

. These values represent a range on the calculated mean in which there is 95% confidence. In other

Lowel'gs%con = 767.726 )

words, if the 49 data points were collected 100 times the calculated mean in 85 of those 100 times
would be within this range. :

6.5.8 Graphical Representation

Below is the distribution of the "Cells® matrix generated in section 6.5.1 sorted in one half standard
deviation increments (bins) within a range from minus 3 standard deviations to plus 3 standard deviations.

Bins :=Make ;. (&1 actual’ @ actual)

Distribution :=hist(Bins, Cells) Distribution B

The mid points of the Bins are calculated

= Bins, + Bins
k:=0. 11 Midpoinsk:( k - k+l)

_ The Mathcad function pnorm caiculates the normal distribution curve based on a given mean and standard
’ deviation. The actual mean and standard deviation generated in section 8.5.2 are input. The resulting plot will

provide a representation of the normally distribution corresponding the the actual mean and standard deviation.
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normal curve, 1=pn0n‘n(Bmsx,|,l actual'® acmal)
= o .
normal curve, pnorm(Bins, . 1, aotya) actua]) - pnorm(Bmsk,p actual*© actua])
X s

The normal curve is simply a proportion, which is multiplied by the number of *Cells" {49}

normal ¢yyrve = NO paraCe s MOl ypye

The following schematic shows: the actual distribution of the samples (the bars), the normal curve
(solid ling) based on the actual mean (p . a1 ) @nd standard deviation -¢ actual > the kurtosis

{Kurtosis ), the skewness { Skewness ), the number of data points (No Da\aCens)’ and the the tower
and upper 95% confidence vaiues Lower gse.on» UPPET 95g,0n)-

B actual = 772.91 6 aotual = 18.047 Standard o, =2.578
Skewness = 0.354 Kurtosis = 0.262 No DataCells © 49
. 1
." J . ‘ 15 T T T =7 T
o -1
r
Distribation \
L
normal Lo — K
|- ] -
5 ] { 1
720 740 760 780 300 820 840
Midpoints , Midpoints
Lower 95%Con =767.726 Upper 95%Con =778.094
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6.5.9 The "F" Test for Linear Regression

In order to determine whether the histerical data for each location is indicative of corrosion, the means
collected at each location over time are tested using the *F Test for Linear Regression as follows

{reference 3.22 and 3.23).

6.5.8.1 "F" Test Results indicative of No Corrosion

For purposes of demonstration, five 48 point matrixes with the same input mean are generated. .
This will illustrate the case in which the means are indicative of a location which is not corroding.

d:=0.4 H input =775

¥ actual -mean(CeUs ) 6

O input 4

=20 Cells

actual 3

{

The five means, standard deviations, and simulated dates are shown bslow

769.638
775.647
771.334
779.326
773.555

K acwal =

The following function simply returns the number of means (No_of

No_of ans :=rows{u ac(ual)

O actuat =

No_of

18.813
194

23.726
19.422
18.793

means = 7

:= Stdev [ Celis,)

Dalesi =

19934+ —

6
365

19944

2434 14

1996+

243+ 16
365

19974 20

336
365

19994 ——t

105
365

means

i morm(No DataCells** input ¥ input d)

) which will be used fater
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The curve fit equation in which the date tDaies ) is the independent variable and the measured .
{ mean thickness of the iocation (u actual ) is the dependent variable is then defined as the function '

, | ~ *yhat". This function make use of Mathcad function * intercept * which retums the intercept value of
the "Best Fit" curve {it and the Mathcad function " slope ™ which returns the slope value of the "Best
Fit" curve fit. :

yhat(x,y) =intercept(x,y) + slope(x,y)x

The Sum of Squared Error (SSE) is calculated as follows (reference 3.23)

last(Dates )

, . B \2
SSE: Z (}l actual, yhat (Dates M actual)l./ SSE= 44202
.- ‘= 0

The Sum of Squared Residuals (SSR) is then calculated as follows (reference 3.23)

last(Dates ) _
ssRi= Y (yhat (Dates .1 getyat), = mean(s mma,))z  SSR=13.158
i=0

Degrees of freedom associated with the sum of squares for residual error is calculated (reference
3.23).

* DegreeFree o =No_of a0 — 2

The degrees of freedom for the sum of squares due fo regression is calculated {reference 3.22
and 3.23).

DégreeFree reg 1= No_of means

Dividing a sum of squares by its degrees of freedom provides the varlance estimate (reference
3.22 and 3.23). '

MSE ;=___.;.§.‘(;E_.._
. ’ DegreeFree (o

MSE = 14,734
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An estimate of the error standard deviation which is also called the standard error of estimate is
calculated {reference 3.23).

Standard o, =/ MSE Standard o = 3.838

MSR, the population error variance is calculated (reference 3.23)

SSR

MSRi= oo
DegreeFree reg

MSR = 2.632

The MSE is the variance estimate for the mean model. Similarly, the MSR is an estimate for the
variance that is explained by the regression model. The ratio of regression variance (MSR) to mean
variance MSE, gives meastre of the regression retationship.

_MSR

actaul - MSE

For 85% confidence level the *F" critical is calculated as foliows (reference 3.22 and 3.23)

@i20.05 P gpeal =OF(1- o, DegreeFroe o0, DegreeFiee o ) F ritical = 9013

The "F" ratio for 95% confidence is calculated:

F
. ©actaul
Fratio = F ' F ratio = 002
critical

An F-Ratio less than 1.0 occurs when the amount of corrosion which has occurred since the initiaf
measurement is less than the random variations in the measurements or fewer than four measurements have
been taken. i the F ratio is less than 1.0, the computer corrosion rate does not reflect the actual corrosion
rate but rather is provided as a conservative projection(reference 3.22)

An “F” ratio of 1 or less indicates that the data trend is best explainad by the grand mean of the data and the
the trend has no slope. The variability in the data is within the distribution profile for the data which is normally
distributed. Therefore a grand mean pgrand ,,,4)) is best estimate of the thickness of the location.

An F-Ratio of 1.0 is greater occurs when the amount of corrosion which has occurred since the initial
measurement is significant compared to the random variations, and four or more measurements have besn
taken. In thess cases the computed corrosion rate more accurately reflects the actual corrosion rate, and
there is a very low probability that the actual corresion rate is zero. The greater the F-Ratio the lower the
uncertainty in the corrosion rate (reference 3.22}

Where the F-Ratio of 1.0 or greater provides confidence in the historical corrosion rate, the F-Ratio should be
4 10 5 if the corrosion rate is to be used to predict the thickness in the future. To have a high degree of
confidence in the predicted thickness, the ratio should be at least 8 or 9 (reference 3.22 calculation).
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The following shows the resuits in a graph
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To illustrate the case in which the location is corroding the five, 49 point matrixes will now be
generated with input means which are descending over time.

d:=0.4 K input, =775~ (d-4)

% tnput , ** 20 Cells;= "’0"“(N° DataCells*# input o€ input d)

B actual = mean(Cells, O actual = Stdev (Cens )
: ' Dates =
779.579 : 19.489 !
775.201 ' 17.654 1993+ -5
363
B actual =| 769326 S actual = 19735 A T
766.983 : 19.979 1994+ Py
762.322 20121
1996+ 243+ 16
365
19974 228
365
19994 105
365
3 Total |oans = FOWS (u acwal) Totgl means = 5
The curve fit equation is then defined for the function *yhat”
yhat(x,y) i=intercept(x,y) + slope(x, y)x
The Sum of Squared Emor is calculated
last(Dates ) _
SSE:= Z (p tal — Yhat (Dales,u " al) 2
‘ actual, actual /. SSE=0.818
i=0 '




B T 12/08/05 12:05:34

AmerGen | CALCULATION SHEET

Preparer: Pete Tamburro 1/18/05

Subject: - Calculation No. Rev. No. | System Nos. Sheet
Statistical Analysis of Drywell Vessel Thickness Data C-1302-187-E310-037 A2 187 23 of 35
. § T j_// / — .
The Sum of Squared Residuals is then calculated (7 of
1ast{ Dates )
ssRi= ) (yhat (Dates 1 gequar) ~ mean(y acma,))z SSR = 184,164
i=0

- Degrees of freedom associated with the sum of squares for residual error.

DegreeFsee o i=Total [0, =2

The degrees of freedom for the sum of squares dus to regression,

DegreeFree reg =Total Jeane

SSE

MSE S
DegreeFree MSE =0.273

Standard o, =4/ MSE Standard . =0.522

SSR

MSR = e
- DegreeFree . g MSR = 36.833

¥ = MSR
actaul MSE

o =005 F critical = qF( 1- a, DegreeFree reg’ DegreeFree ss) F ritical = 9013

The "F* ratio for 85% confidence is calculated:

F actaul

F . = v

ratio = - = 14,983
critical

ratio

The “F* ratio is greater than 1.0, therefore the regression model holds for the data. The curve fit

for the five means is best explained by a curve fit with a slope.
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6.9.3 Linear Regression with 85% Confidence Bounds

Using data generated in section 6.9.2 the curve fit for linear regression is calculated by the Mathcad
functions "slope * and "intercept®. '

m i=slope (Datcs M actual) y p ‘=intercept (Dates s actual)

mg =~2.702 ¥p = 6.16510°
The predicted curve is calculated over time where 'year predict * is time (independent variable}, and
*Thick predict * ig thickness (dependent variable).
Remaining P_life = 13 f:=0. Remaining Pl_life™ 1 year predictf = 1985+ -2

. — Thick predict =M Year pregict +¥ b
) ‘J " The 95% Confidence ("1 o . ) curves are calculated as follows (reference 3.3)
o, =005

Thick = mean{ Dates )}

actualmean *

sum :=Z (Dates 4— mean(Dates ))2
d

upper = Thick predict,

. 2
1 (year predict,~ Thick actualmean)

+ +
{(d+1) sum

a
+ qt(l - --é—t,Total teans = 2) Standard gprop |1

lowerf 1= Thick predi et

. \v2
v &y \ 1 [year predict, ™ THICK aoiyaimean )
T4l gl 1 ——, Total — 2/-Standard i1 \ f
4 , means ~ error’ |1 ¥ +
U2 J (d+ 1) sum

21 STis s

26 of 35
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Therefore the foliowing is a plot of the curve fit of the data generated in section 6.9.2 and the Upper and
Lower 95% confidence Intervals. The Upper and Lower 85% Confidence Intervals are the two curves
shown below which bound the data points and the curve fit.
1 1 T
Individual
Inspection
80 means N
Corrosion Rate
(Slope)
Thick predicy 780 —
upper
! — mg = -2.102
lower
B acwal 760 7]
¢ Upper 95%
/ confidence interval
| x
@ ol d
[ Projected mean
. . . A Upper 95%
2000 2005 2010 pper

Year predict Y547 predicr Y7 predicr’ Dates

confidence interval
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7.0 Calculation
7.1. Elevation 50 2”

7.1.1 Bay 5 Area D12, Feb. 1990 through November 2004
Refer to Appendix #1 for the complete calculation.

Twelve inspections have been performed at this location. A plug lies within this location and
therefore the nine points over the plug are eliminated from the calculation (see section 5.2). The
data collected in Nov. 2004 inspection is normally distributed after the nine points are
eliminated.

In addition to the nine points the following adjustments have been made over time:

1) Point 9 is a significant pit and is trended separately

2) Points 1, 4 and 37 in the 4/25/90 data set are much greater than the preceding or succeeding
measurements. Therefore these three points were dropped from the 4/25/90 data (ref. 2.22).

3) Points 3 and 36 in the 11/02/31 data set are much greater than the preceding or succeeding
measurements. Therefore these two points were dropped from the 11/02/91 data (ref. 2.22).

The data indicates no ongoing corrosion since Feb 1990

Point 9 '

Analysis of this poiat prior to Nov 2004 (1ef. 3.22) indicated that there was a potential corrosion
rate. The addition of the Sept. 2000 and Nov 2004 data now drives the F-ratio for this point to
3.345, which now suggest that a rate exists. The calculated rate is 1.2 mils per year. This
corrosion rate is very small. Projection based on this corrosion rate using the 95% lower
confidence interval shows that this point will not corrode to less than the minimurm required
thickness by the year 2029.

7.1.2 Bay 5 Area 5, March 1990 through November 2004

Refer to Attachment #2 for the complete calculation.

Eleven Inspections have been performed at this location. Previous data sets were not normally
distributed since there is a thinner area in the center of the grid and several smaller patches on the
periphery. Past calculations separated these regions into subsets. The two subsets are separated
as points less than and greater than 734.5 mils. Analysis of past subsets shows that both data sets
are normally distributed. The Nov. 2004 data is consistent with past data.

" In addition, point 17 has been identified as a pit and is trended separately

Results of the two subsets are described below:
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Thinner Points
This subset is normally distributed. The F-ratio for this subset indicates that there is no ongomg

corrosion.

Thicker Pomts

This subset is normally distributed. The F-ratio for this subset (1.03) mdlcates that there is'
ongoing corrosion at a rate of 0.3 mils per year. This corrosion rate is very small. Projection
based on this corrosion rate using the 95% lower confidence interval shows that it will not
corrode to less than the minimum required thickness by the year 2029.

Point 17
The F-ratio for this point indicates no on going corrosion.

7.1.3 Bay 13 Area 31, March 1990 through November 2004

Refer to Appendix #3 for the complete calculation.

Eleven inspections have been performed at this location. Previous data sets have not been
normally distributed since there is a thinner area on the left edge of the grid. Past calculations
have separated these regions in two subsets. . Analysis of past subsets shows that both data sets
are normally distributed. The Nov. 2004 data is consistent with this past data.-

Results of the two subsets are described below:

Thinner Points
This subset is normally distributed. The F-ratio for this subset indicates that there is no ongoing

corrosion.

Thicker Points
This subset is normally distributed. The F—rano for this subset indicates that there is no ongoing

corrosion.

7.1 .4 Bay 13 Area 23 March 1990 through November 2004

Refer to Appendix #4 for the complete calculation.

Eleven inspections have beer performed at this location. Previous data sets were not normally
distributed since there is a thinner area in the center of the grid. Past calculations separated these
regions into subsets. Analysis of past subsets shows that both data sets are normally dxsmbuted
The Nov. 2004 is consistent with this past data.

Also point 26 is significantly thinner than these two areas. Therefore point 26 is trended
separately
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Point 27 in the November 1991 data set is much Jess than the preceding or succeeding
measurements. Therefore this point was dropped from the 11/91 data (ref. 2.22).

Results of the two subsets are described below:

Thinner Points
This subset is normally distributed. The F-ratio for this subset indicates that there is no ongomg
corrosion.

Thicker Points

This subset is normally distributed. The F-ratio for this subset (1 .05) indicates that there is
ongoing corrosion at a rate of 0.4 mils per year. Nov. 2004 is the first time a potential corrosion
rate has been observed at this location. This corrosion rate is very small. Projection based on this
corrosion rate using the 95% lower confidence interval shows that it will not corrode to less than
the minimum required thickness by the year 2029.

Point 26

The addition of the Sept. 2000 and Nov. 2004 data now drives the F-ratio to 3.74, which now
suggests that a rate exists. The calculated rate is 1.33 per year. This corrosion rate is very small.
Projection based on these corrosion rates using the 95% lower confidence interval shows that this
point will not corrode to less than the minimum required thickness by the year 2029.
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7.2 Elevation 51° 10” through Nevember 2004, :

7.2.1 Bay 13 Area 32 April 1990 through November 2004
Refer to Appendix #5 for the complete calculation.

Ten inspections have been performed at this location. Previous data sets were not normally
distributed since there is a “T” shaped thinner area along the right side of the grid. Past
calculations separated these regions into subsets. Analysis of past subsets shows that both data
scts are normally distributed. The November 2004 data is consistent with this past data.

In addition, points 20, 23, 25, and 28 are significantly thinner than these two areas. Therefore
these points are trended separately

Point 11 in the 5/23/91 data set was much less than the preceding or succeeding measurements.
Therefore this point was dropped from the 5/22/91 data (ref. 2.22).

Results of the two subsets are described bélow:

Thinner Points
This subset is normally distributed. The F-ratio for this subset indicates that there is no ongoing

corrosion.

Thicker Points _
This subset is normally distributed. The F-ratio for this subset indicates that there is no ongoing
corrosion.

Points 20, 23, 25, and 28
The F-ratio for these points indicates no on going corrosion.
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7.3.1 Bay 1 Area 5-22 April 1990 through November 2004
Refer to Appendix #6 for the complete calculation.

Five inspections have been performed at this location. Data collected in all four inspections are
normally distributed after point 48 is eliminated. Point 48 is a significant pit and is trended

separately

The data indicates no ongoing corrosion since Feb 1990

Point 48

Point 48 may be experiencing a corrosion rate of 3.2 mils per year. This relatively greater
calculated rate may be due to the limited amount of inspections. The methodology and analysis
results in greater rate and confidence levels for less data. Since the amount of data on this pit is
limited to 5 inspections, the upper and lower 95% confidence intervals are very broad and
conservative. Never-the-less projection based on this corrosion rates using the 95% lower
confidence interval, which is significantly more conservative than other locations, show that this
point will not corrode to less than the minimum required thickness by the year 2029.
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7.4.1 Bay 9 Area 20 November 1987 through November 2004
Refer to Appendix #7 for the complete éaiculation.

Thirteen inspections have been performed at this location. UT data collected in November 2004
is normally distributed. '

Point 13 in the May 1992 data set was much less than the preceding or succeeding
measurements. Therefore this point was dropped from the May 1992 data (ref. 2.22).

Based on a calculated F-ratio of 1.38, this location is experiencing a minor corrosion rate of
approximately 0.75 mils per year. This corrosion rate is very small. Projections based on this
corrosion rate using the 95% lower confidence interval shows that this area they will not corrode
10 less than the minimum required thickness by the year 2029, '

7.4.2 Bay 13 Area 28 November 1987 through November 2004
Refer to Appendix #8 for the complete calculation.
Thirteen inspections have been performed at this location. Previous data sets were not normally
distributed. Past calculations separated out points 1, 2, 22, 25, 26, 36, and 48. Analysis of past
data sets without these points show that the data is normally distributed. The Nov 2004 data is
consistent with this past data. :
Analysis of the data indicates no ongoing corrosion since Feb 1990

Points 1, 2, 22, 25, 26, 36, and 48
Analysis of these individual points shows no ongoing corrosion

7.4.1 Bay 15 Area 31 November 1987 through Nov. 2004
Refer to Appendix #9 for the complete calculation.
Thirteen inspections have been performed at this location. Previous data sets have not been
normally distributed. Past calculations have separated out points 34 and 35. Analysis of past
data sets without these points showed that the data set was normally distributed. The Nov. 2004

data is consistent with this past data.

Based on a calculated F-ratio of 0.90 for this location it may be experiencing minor a corrosion
rate of approximately 0.49 mils per year. This corrosion rate is very small. Projections based on
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this corrosion rate using the 95% lower confidence interval shows that they will nol corrode to
 less than the minimum required thickness by the year 2029.

Points 34 and 35
The F-ratio for these points indicate no on going corrosion
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7 8.0 Appendices i

‘ Appendix 1 - Bay 5 Aréa D12, Feb. 1990 through Sept. 2004 Calculation (25 i’ages) :
Appendix 2 - Bay 5 Area 8§, March 1990 through Sept. 2004 Calculation (24 Pages)
Appendix 3 - Bay 13 Area 31, March 1990 through Sept. 2004 Calculation (29 Pages)
| Appendix 4 —iiay 13 Area 23 March 1990 through Sept. 2004 Calculation.(32 Pages)
Appendix 5 -Bay 13 Area 32 April 1990 through Sept. 2004 Calgulation (3‘1 Pages)
Appendix 6 -Bay I Area 5-22 April 1990 through Sept. 2004 Calculation (16 Pages)
Appendix 7 -Bay 9Afea 20 Novemb.er 1987 thréugh Sept. 2004 Calculation (23 Pages)

Appendix 8 -Bay 13 Area 28 November 1987 thfough Sept. 2004 Calculation (26 Pages)

Appendix 9 -Bay 15 Area 31 November 1987 through Sept. 2004 Calculation (26 Pages)

Appendix 10 - September 2000 Data — NDE Report 2000-34-001 through 009 (9 Pages)

Appendix 11 — November 2004 Data - NDE Report CDS 065 (4 Pages)
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Appendix 1 - Elevation 50’ 2 Bay 5, Area D/12
*~ Nov. 9, 2004 Data

The data shown below was collected on 11/9/2004 .

page = READPRN{ "U:\MSOFF ICE\DrywélI Program data\Oct 2004\DATA ONLY\DS112_00.txt" )

Points 4g = sbowcéils( page,7,0)

075 072 0752 0.741 0.745 0756
0.751 /0.676% 0.746 0.728 0,708
0752 6751 0751 0706

Points 49 = | 0.747 074  0.736 (4
0.753 0755 0756 074 727,
0765 0748 0742 0.725 0733 0735 0.721
| 0746 074 0743 0745 0737 0738

0.758 |
0.737

. ) Cells := convert( Points 49,7 NO DataCells 1= length( Celis )
For this location the following points are on a plug (Refsrence 3.22)

Cells := Zero gne ((Cells, No pyyacenis - 13)  Cells = Zero o ((Cells, No payacepts » 27)

 Cells 1= Zero g0 (Cells , No poacepyg 120} Cells i= Zero e (Cells, No pagaceqys - 28)
Cells := Zero o (Cclls » No pasacelis * 25) Cells = Zero op (Ce]ls s NO pataCelis » 33)
Cells = Zero o, (Cells +NO DataClls 126)  Cells i= Zero o (Cells ,No oy ceqts » 34)

Cells i= Zero . (CeHS', No pataCetts » 35)

The following Locations is classified as a pit and has been omittad from the overall mean calculation for this
location and is trended separately as a pit.

Cglls = Ze10 e (Cells +NO DataCells » 9) The thinnest point at this location is shown

Cells i= deletezero ;o5 (Cells , No DﬂaCells) below
NO DataCells = length( Cells ) minpoint := min( Cells )

minpoint = 706



T s T T Ti2/0870% 12:05:34

AmerGen ) Calculation Sheet e Appendix.1
Bay 5 Area D/1M12 :
Calc. No. Rev. No. System No, Shset No.

Subject: Drywell Corrosion C-1302-187-£310-037 40 187 A1-2 of 25

77 5715/0

Mea'n and Standard Deviation

Bactygy = mean(Cells) - 5,00 01 = 742821 O sotuat = Stdev(Cells) o 001 = 11.616

Standard Error

9 yctual

Standard = 1.86
error .
AN DataCeits

Standard error =

Skewness
3
(N° DamCel]s) -Z(Cclis - ¢ acmal)
Skewness = :
, y.( 3 Skewness = —1.007
(No paiacelts = 1)*(No Datacetts = 2) (% actuat)
Kurtosis
. No .(No + 1)3(Cells - 4
Kurtosis 1= DataCells ( DataCells ) ( actual)

4 Kurtosis = 1.707
(No DataCelts = 1) (N0 DataCets = 2) (N0 DataCeits = 3) (5 actual)

2
3'(N° DataCells ~ l) ’

¢ -
(Ne patacents ~ 2)*{N0 patacelis = 3)
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7 shofw

Normal Probability Plot

j = 0. last(Cells) srt = sort( Cells )

(=2
- z sr1=sn.>-r
rom 4l Rt f
j : rank = —
i ——
Xsr»t=srtj

rank
- }

pE— 1
3 rows(Cells) + 1

N_S'corej = root[ cnorm(x) - (pj),x]

4
W
—
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Upper and Lower Confidence Values

The Upper and Lower confidence values are calculated based on .05 degree of confidence "o*

o = .05 Ta := qt[-/l - 3\,48]

\o2)

Ta = 2.011

G actual

Lower 9504000 1= B gorpal ~ T e
JN° DataCells

Lower g5oy, Con © 739.081

0 actual

N Upper 95%Con ~ 746.561
© DataCells

These values represent a range on the calculated mean in which there is 95% confidence.

UPPeT 9504Con *= B acrual + TO

Graphical Representation

Distribution of the "Cells” data polnts are sorted in 1/2 standard deviation increments (bins) within +/- 3 standard
deviations

Bins = Make ;o (P- actual' © actual)

Distribution = hist( Bins, Celis )

Distribution =

The mid points of the Bins are calculated

- Bins, + Bins
ki=0.11 Midpointsk - ( k - k«f-l)

The Mathcad function pnorm calicutates a portion of normal distribution curve based on a given
mean and standard deviation

(] 4 1
normal curvey pnorm ;\Bms' M getual+ @ actual)

normal curve, = pnorm ( BinsH_ 1+ Wactual » @ actual) - pnorm(Bimak M actual» O actual)

normal oy rue = NO pyacelig momal ¢ e
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/7 5/&/@/

_Results For Elevation 50° 2™ Bay 5, Area D/12
/ Sept. 17,2000 -

A s

The following schematic shows: the the distribution of the samples, the normal curve based on the actual
mean and standard deviation, the kurtosis, the skewness, the number of data points, and the the lower and
upper 95% confidence values. Below is the Normal Probability Plot for the data.

Data Distribution

10 T T 1 ] T T
M actual = 742821
o e ~
RN
/ \\ | 6 actual = 11:616
s 4 \ - ’
Distriburian - Standard o, = 1.86
normal curve
4 -1 Skewness = =1.007
Kurtosis = 1.707
2 =
o H ) ' 1” 1
710 720 730 740 750 760 770 780
Midpaints, Midpoints
Lower 95%Con = 739.081 ) Upper 95%Con ~ 746.561
Normatl Probability Plot
2 T T 1 T T X
X
x" Based on the
i+ X - Normal Probability
: x Plot, Skewness,
o ~and the Kurtosis
¥ this data is
_N_Score; ¢ |- >e(x - normally
X X X ' X distributed.
>‘;‘(x
ak X -
1 % x
x
X
X
- v 1 1 i 1 1 ]
700 710 720 730 740 750 760 770
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Elevation 50’ 2" Bay 5, Area D12 Trend
Data from Feb 1930 to Sept 2000 is retrieved. d:=0

For Febh 8 1990

page = READPRN( "U\MSOFFICE\Drywell Program data\Feb 1990 Data\DATA ONLY\D5112_Feb90.txt" )

Points 49 1= showcelis( page.7,0) Dates, = Dayyeu(2,8,1990)
=
i Data
[ 0752 0722 0747 0719 0747 076 0.738 )
0.745 0.68% 075 0.736 0.759 :
0.748 0.752 0.755
Points 49 = | 0.753 0.742
0.755 0755 0748 0.743 %0
0.766 0743 0.738 0727 0.732
[0.742 0738 0.742 0749 0.741

nnn = convert ( Points 49, 7) NO pataCells = length(nnn)

For this location point 9 is a pit. it will be trended sepérately and is omitted from: calculation of the mean.
Pit 9d 1= Get_Pit data (nnn , No DataCells * 9) nnn = Zero one (rmn ,No DataCells * 9)

The following _locaﬁons are over & core sample location and therefore are amitted from the data

nnn <= Zero on (mm +NO DataCeils - 13) nn = Zero ope (mm +NO pasaCells ,28,)

non = Zeto one (nun » NO pagaCelis » 20) ' nnn = Zero one(“““ +NO DaaCells » 3’3>

- 7
nnn (= Zero o {ann, No DataCells * 25) ann = Zero one("““ + NO DataCells - 34)

nnn 1= Zero one (nnn »NO DataCeis » 26) nnn = Zero oo (mm 2 NO paraCelis » 35)

nnn = Zero onc.(““n s NO pataCells » 27)

Cells 1= deletezero o)y, (mm , No DataCclls)

9 measured ’

'JNO DataCells

= mean( Cells) o = Stdev(Cells) Standard ... =
d

H measured | measured =
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For March 28 1980 '

page = READPRN( "UMSOFFICE\Drywell Program data\March 1990 Dats\DATA ONLY\DS112_March90.xt"

T12/08/0% 12:05:34

Calculation Sheet X o Appendlx1

Points 49' = showcells{ page ,7,0)

[ 0,752 0.725
0.749 0.699
0.755 0.753
Points 49 = | 0.757 0.743
0755 0.757
0.767 0.753
| 0745 0.734

. ) : ann = convcﬁ(POi“‘549'7>

Data
0.746 0.716
075  0.736

0.755 0.719

0752 0.743
0742 0.73
0737 0755

Dates, 1= Day yeqe( 3,28, 1990)

0.743° 076 0.731 |

10744 0296 0737 .

0737 074770737
0749 0746 0753 |

No DataCells = length( nnn)

For this location point 9 is a pit. It will be trended separately and is omitted from calculation of the mean.

Pit 9, = Get_Pit data(mm.No DataCells 9) nnn = Zero one(nnn,No DmCe“s,s))

The following locations are over a core sample location and therefore are omitted from the data

ann = 2610 o (m"l +No patacells * ]3)
nan = Zero o1 ('m“ +NO DaraCells » 20)

non = Zero .. (nnn +NO pataCells » 25 )

- nnn = Zero .. (““" +NO DataCelts - 26)

nnn i= Zero o, (nnn +No pataCelts » 27)

nnn

= Zero o ne (mm ~No DataCells * 28)
1= Zero g (0, No pagacelts »33)
= Zero oo (“"" + No pataCells + 34)

—

= Zeto ope (nnn +NO pataCells » 35) _

Cells = deletezero o5 (mm »No Dchlls)

K measured X = mean( Cells) o measured

% measured }

= Stdev( Cells)  Standard =

error, ' TS
d ’N
9 DataCells



12/7068/06 12:05:34

AmerGen o Calculation Sheet o Appendix 1

Bay 5 Area D12 ' ' :
. Calc. No. Rev. No, System No. Sheet No.
Subject: Drywell Corrosion C-1302-187-E310-037 / 1 187 » A18 of 25
a orshsfes—
di=d+1
For April 25 1990

page = READPRN( "U:\MSOFFICE\Drywell Program data\April 1990 Data\DATA ONLY\D5112_April90.txt” )

Points 49 1= showcells( page,7,0) Dates, = Daerar(Sv25»i99°)
Data

[079) 0725 0152 6771 0745 0761 0739 ]

0747 0689 0753 0738 0759 0721 0.747

0753 0753 0755 0716 0741 0313 0.738

Points 49 = | 0.754 0739 0.743 0703 L1S3 0.104 0.705

0755 0757 076 0743 0742 0301 0.737

0.764 10806 0741 0.728 0.737 0743 0.728
| 0.744 0736 0729 075 0743 0743 0.748 ]

nom 1= convert (Points 49,7) NO DataCells = length( nnn)

For this location point 9 is a pit. it will be trended separately and is omitted from calculation of the mean.
Pit 9, = Get_Pit g0 <mm +NO pataCelis + 9) nnn (= Zero oo (mm +NO patacells » 9)

The following locations are over a core sample location and therefore are omitted from the data

nan = Zero gne (rmn +NO patacells » 13) nnn = Zero o (mm +NO DataCells - 28)
ann i 26ro gne (mm +NO DataCells - 20) , nnn = Zero g (nnn +NO pataCells - 33)
nnn 1= Zero . (nnn v NO 2t Cells » 25) mmn 1= Zero gy (““9 No pacells -3 4)
nnn 3= Zeto gne (mm » N DataCells - 26)  non = Zeo (mm s NO pacells » 35)

nnn 1= Zero oo (r_mn s NO Dyaracells » 27)

The following points were eliminated from the April 25 1990 data set {ref. 30 calc.)

non 1= Zero . (nnn s NO pataCells + ; nnn = Zero one (nms +NO paaCells » 4)

nnn = Zero o (nnn +NO [ataCells » 37,)

Cells = deletezero celle‘-(mm . No DataCcﬂs)

Y measured X

,JNO DataCells

B measuredd '= mean{ Cells) o measuredd 1= Swdev( Cells)  Standard crror, =

P YT T KR



AmerGen

Bay 5 Area D/12

Subject: Drywel! Corrosion

For Feb. 23 1991

Calc. No.

12/08/05

12:05:24

Calculation Sheet

C-1302-187-E310-037

Rev. No, ‘System No.

2 187
775/l

Appendix 1

Sheet No.
A1-9 of 25

di=d+ 1

page := READPRN( "U:MSOFFICE\Drywell Program data\Feb 1991 Data\DATA ONLY\D5112_F91.txt" )

Points 49 = showcells(page,7,0)

[ 0.753
0.745
0.751
Points 4¢ = | 0.755
0748
0.758
| 0.731

0.717
0.695
0.749
0.738
0.752
0.752
0.737

‘ ) . ann = convert(Points 49,7)

For this focation point 9 is a pit. It will be trended separately and is omitted from calculation of the mean.

Data

0.745
0.747
0.751
0.745
0.75

0.754
0.729

0.715
0.732
0.722
0.701
0.74

0.722
0.747

0.742
0.76

0.739
0.744
0.741
0.734
0.742

Datcsd = Day yeax( 2,23,1991)

0.757
0.695
0.754
0.305
0.299
0.737
0.747

0.733

0.734 |
0.738
0.735
0.731

0.726
0.745 |

No pataCells = length( nnn )

Pit 9, = Get_Pit 4,0 (mm + N pataCells » 9) nnn (= Zero oo (nnn + N6 DataCells » 9)

The following locations are over a core sample location and therefore are omitted from the data

nnn (= Zero ne (mm +NO DataCells ¢ 13)

onn = 26t gne (i, NO pagaceils - 20)

nnn = Zero e (ﬂ‘m + NO pataCelts » 25}/

non = Zero g (nnn + N DataCels » 26)

nnn = Zero one(nnn » NO DataCelis + 27)

Cells = deletezero oo (nnn No DataCells)

1 measurcdd 1= mean( Cells )

mn = Zero . (nnn + No pataCells » 28)

non (= Zero o (nnn + No pataCells * 33)

- oan = Zero e (‘““‘ +NO DataCells '34)

non = Zero 4. (mlﬂ +NO pataCells - 35 )

measurcdd 1= Stdev( Cells)

Standard error, =

¢ measm'cdd

IJNO DataCelis



AmerGen  Calculation Sheet . .Appendix 1

Bay 5 Area DI12

Calc. No. Rev. No. System No. Sheet No.
Subject: Drywell Corrosion C-1302-187-E310-037 / A 187 A1-10 of 25
5 -
F7 S / Vs / ¥
di=d+ |

For May 23 1991

page ‘= READPRN( "U:MSOFFICE\Drywell Program data\May 1991 Data\DATA ONLY\D5112_M91.txt" )
Points 49 = showcells( page, 7,0) Dates; := Day yeér( 5,23,1951)

Data

[ 0.754 0723 0753 072 0748 0762 0.742
0.748 0.688 0.752 074 076 0.704 0741
0.752 0.754 0757 0716 0.753 0315 0.744
Points g49=| 0754 074 0744 07 028 O 0.294
0.758 0758 0.752 0.745 0.742 0305 0.736
0.767 0.747 0.741 073 0737 0743 0.729
| 0.746 0.739 0.728 075 0.743 0.747 0.749

‘J ' ' nan = conven(Points 49 7) N© paiacelis = length(nnn )

For this location point 9 is a pit. It will be trended separately and is omitted. from calculation of the mean.
Pit 9, = Get Pit 0, (nnn » NO patacCells » 9) non = Zero o (nnn «NO peeaCells o 9)

The foliowing locations are over a core sample location and therefore are omitted from the data

- {
ann = Zer0 gne (100, No pataCells - 13) B 1= 2610 e (100, N yacets +28)

onn = Zero oo (nnn » NO DataCeils + 20) nn 3= Zero (nnn No DataCells 33)

nan = Zero nnn , No .25 —
one( DataCelis ) nnn = Zero one (nnn . No DataCells » 34)

| nnn = Zero one (nnn , No DataCells » 26) onn = Zero one (mm No DataCells 3 5)

non (= Zero gne (“’m s NO DaraCells » 27)

Cells := deletezero cel]s(n"n , No DataCel!s)

o measured

»JNO DataCells

= mean{ Cells) ¢ mcasurcdd = Stdev( Cc!ls) Standard error. =

- ‘ H measured d



1270805 1Z2:058:34

AmerGen ) Calculation Sheet _ Appendix 1

- Bay § Area D/12 ) .
. Calc. No. Rev. No. System MNo. Sheet No.
Subject: Drywell Corrosion C-1302-187-E310-037 Al 187 A1-11 of 25

® | 17 sl

d=d+1

For Nov. 2 1991

page = READPRN( "UMSOFFICE\Drywell Program data\Nov. 1991 Data\DATA ONLY\D5112 N9Lxt" )

Points 49 i showcells(page,7,0) Dates, = Day yeqr( 11,2,1991)

Data

[ 0745 0718 0797 075 0752 0757 0747
0745 0689 0755 072 0756 0761 0.746
0.765 0755 0755 072 0.753 0.758 0.746
Points 49 = | 0755 0743 0746 0.704 0806 0  0.755
0.754 0758 0764 0774 0.737 1128 0.742
0829 0741 0.754 0733 0745 0744 0.739
| 0755 075 0733 0749 0748 0762 0.746 |

. -~ : nnn = cgnvctt(Poims 49,7) NO pataCells = length(nnn )

'

For this focation point 9 is a pit. It will be trended separately and is omitted from calcuiation of the mean.
H - 3 / [T
Pit 9, = Get_Pit ;0 (00, No pyacoits « 9) non = Zero cme( nan, No pacacells + 9)

The following locations are over a core sample location and therefore are omitted from the data

nnn 1= Zero gpe (o0 NO pagaCetts - 13) o 1= Zeo g (1, No eyl - 28)

nna 1= Zero °n°(mm + NO DataCells 20) nmn = Zero . (mm ,No Da.taCeHs , 33)

nnn 3= Zero gpe (mm »No DataCells * 25) nnn = Zero one (m“ , No DataCells * 34) :

nnn 1= Zerd oo (nnn + NO DataCells * 26) i = Zero (nnn', No paraCels 35) ,
. nnn = Zero Onc(rmn , No DataCells ' 27)

The following points were eiminated from the Nov 1991 data (ref. 30 Calc.)

nnn = Zero one (nﬂﬂ , No Datacens ' 3) non = Zero one (ﬂﬂﬂ s No DataCells » 36)

Cells = deletezero CCHS(mm , No DazaCells)

¥ measured A

»JN° DataCells

. ¥ measured L

= mean( Cells) ¢ measuredd = Stdev{ Cells) Standard ervor, =



12708708 12:05:34

AmerGen Calculation Sheet v MO Appendlx 1
Bay 5 Area D/12 _ R
o Calc. No. Rev. No. "~ SystemNo. . SheetNo. :@
- Subject; Drywell Corrosion - C-1302-187-E310-037 e e S A112 0f 25,

- For May 30 1992,

T sher S

page = READPRN { "U:_\MSOFFICE\Drywcﬂ Program data\May 1992 Data\DATA ONLY_\DSI 12’M92.txt;': )';

Points 4q = showcells( page,7,0) " Dates, i= Day ...{5,30,1992)
49 P v d year :

Points 49 = | 0.753 0.745 0747 071 0.753 0514 0.287

Data
[ 0753 0721 0749 0726 0.742 0.759 0.738

0.748 0689 0.75 0741 0.764 0716 0.747
0.756 0.757 0763 072 075 0308 0.74

0.759 0.758 0.752 0.748 0.745 0297 0.735
0.773 0.746 0.744 0733 0.742 0.745 0.732
| 0.744 0,735 0.741 0.755 0.743 0.747 0.752 |

nnn = convcrt(Pbints 49> 7) No DataCells = ‘Jength{ non )

For this location point 8 is a pit. it will be trended separately and is omitted from calculation of the mean.

Pit 9d = Get_Pit data (mm ,No DataCells * 9) nnn = Zero one (nnn , No DataCells * 9)

The following locations are over a core sample location and therefore are omitted from the data

non = Zero . (nnn , No DataCells * 13)

nnn = Zero one (mm , Ne DataCells 20)

nnn = Zero . (nnn + No Datacells » 28)

nno S: Zet® gpe (“"" »No pataCells » 33)

nnn = Zero nnn , No ,25 : — . \
one( DataCells ) nnn 1= Zero o, < pnn , NO piacells » 34)

nnn 1= Ze1o o, (nnn s NO Dagacells » 26)

nnn :.= Zero one (mm . No DataCclis , 35) :

nan = Zero o, (nnn v NO DaaCells - 27)

® measured »

= mean( Cells) ¢ = Stdev( Cells) Standard =

Cells = deletezero opjc (nnn ,No DataCeHs)

Y measured ’

erTor, | TR
d ,N
O DataCells

¢

measured 4 '



T 12708735 12:06:34

AmerGen o Calculation Sheet : Appendix 1

Bay 5 Area D/12
. : : Cale. No. Rev. No. System No. Sheet No.
- Subject: Drywell Corrosion C-1302-187-£310-037 x § 187 A1-13 of 25
® - | Yl di=d41
At
For Dec. 5 1992

page ‘= READPRN( "U:MSOFFICE\Drywell Program data\Dec. 1992 Data\DATA ONLY\D5112_DS2.1xt" )
Points 49 1= showcells( page ,7,0) Dates; := Day yeor( 12,5, 1992)

Data

[ 0752 0721 0.754 0752 6.751 0.762 0.744 |
0.753 0687 0.759 0.749 0.763 0.717 0.743
0.753 0.754 0.762 0717 0.748 0.749 0.743
Points 49 = | 0.751 0.743 0.745 0.704 0303 0.534 0358
0.758 0.756 0.753 0.746 0.74 1.158 0.733
0.768 0739 0744 0729 0.738 0.748 0.733
| 0.749 0.739 0.742 0.748 0,741 (.742 0.747

W ‘nnn = convert (Poims 49 7) No nataCells = length(nnn)
. A

For this location point 9 is a pit. It will be trended separately and is omitted from calculation of the mean,
Pit 9'd = Get _Pit 4., (nnn » NO pyataCells ,9> nnn = Zero oo (nnn s NO pataCeils * 9)

The foliowing locations are over a core sampla location and therefore are omitted from the data

nnn = Zer one (nnn » NO DataCells ]3) onn = Zero (nnn +NO patacCells » 28)

nnn = Zero nnn , No , 20 —
one ( DataCells ) nnn 1= Zero . (nnn » NO DataCells - 33)

= /

non 1= Zero o nnn ,NO pygacelts - 25) nnn 1= Zero (mm N0 DataCelis - 34>
nnn = Zero nnn , No ,26 -

one( DataCelis ) non (= Zero (nm\ » NO DataCelis » 35)

nnn = Zero . (ﬂm + NO® DataCells » 27)

Cells = deletezero ce"s<ﬂnﬂ , No DataCells)

9 measured X

ClTOTd s
JNO DataCells

u,ﬁwmdd = mean( Cells) o measured = Stdev(Cells)  Standard



12706/05 12:65:34

AmerGen Calculation Sheet Appendix 1

Bay 5 Area D/12 _
Cale. No. Rev. No. System No. Sheet No.

Subject: Drywell Corrosion €-1302-187-E310-037 V.4 z 187 A1-14 of 25

® | a

\5//4/"!( d::d.’.]

For Sept, 14 1994

page ‘= READPRN( "U:MSOFFICE\Drywcll Program data\Sept. 1994 Data\DATA ONLY\D5112_94.txt" )

. w

Points 4o = showcells( page, 7,0) Dates, 1= Day yep,( 9,14, 1994)

Data

[ 075 0718 0752 0.736 0.743 0756 0.739 ]
0.741 0683 0746 0734 0.753 0691 0736
0744 0748 075 0712 0737 0293 0738
Points 49 = | 0.746 0738 0737 0697 028 0253 0298
0.752 0752 0745 074 0738 0297 0.749
0763 0737 0737 0725 0.733 0739 0.725
| 0751 0736 0739 0745 0.736 0739 0.743 J

. . ' nnn ¥ convert (Poims 49+ 7) No DataCells = length( nnn )

For this location point 9 is a pit. it wili be trended separately and is omitted from calculation of the mean.
Pit gd = Get_Pit data(‘“m s No paacells » 9) nnn = Zero o, (nnn , No DataCells » 9)

The following locations are over a core sample location and therefore are omitted from the data

nnn = Zero e (nnn »No DataCelts » ]3) nnn = Zero onc(“"“ v NO DaraCels » 28)

nnn 1= Zero o (“m’ +No pyataCelis '20> nnn = Zero . (nrm +NO pataCells - 33)

nnn = Zero nmn , No ,25 —
one( DataCells ) non = Zero . (nnn » No pyaCells » 34)

nnn = Zero nan, No ,26 - ‘
one( DataCells ) nnn = Zero one (m‘m ,No DataCells ,35)

. mon = Z‘“? one (“““ » No pataCells » 27)

Cells = deletezero cclls("m ,No Dm(;ens)

% measured »

JNO DataCells

= mean(Cells) 0 acyreq = Stdev(Cells)  Standard . =
4 d

i
’ mecasured 4



12/08/C5 12:05:34

AmerGen : Calculation Sheet Appendix 1

Bay 5 Area D/12 ’ .

.._ Cale. No. Rev. No. System No. Sheet No.
o Subject: Drywell Corrosion C-1302-187-E£310-037 ¥ Q 187 A1-15 of 25

. ' | | ” f//ﬁ/cs’

di==d+t

For Sept. 9 1896

page = READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1996 Data\DATA ONLY\DS112_96.xt” )

Pojnts 49 ‘= showcells( page,7,0) Datcsd = Day yea.r( 9,9,1996)

Data

[ 0751 0727 0743 0716 0.746 0.758 0.732 ]
0748 0692 075 0732 0.759 0701 0.741
0.754 0753 0757 0.763 0765 035 0.742
Points 4o = | 0.758 0746 0747 0751 076 0344 0255
0.758 0759 0752 0247 0.745 0297 0.739
0.777 0768 0744 0733 0733 0743 0.731
| 0.745 0741 0746 0.754 0746 0746 0.747

‘ 3 nnn = conven(Pqints 497 ) No'DataCe]]s := length(nnn )

For this location point 9 is a pit. It will be trended separately and is omitted from calculation of the mean.
Pit 94 = Get_Pit data(mm »NO patacells » 9) nnn = Zero o, (nnn + NO pataCells + 9)

The following locations are over a core sample location and therefore are omitted from the data

- / ‘ A
e Zer0 one 0N » NO pataCells }3) onn = Zero oo (nnn » NO DataCells + 28)

= / .
non = Zero o ron, NO DataCelts - 20) onn 1= Zero . (nnn +NO DataCells * 33)

i 1= Zero gne (mm +No pataCells » 25) onn = Zero o (nnn +NO DataCelis » 34)

nnn = Zero {ann ,No , 26 - .
one\ DataCells ) nnn = Zero one (nnn , No DataCells » 35)

nnn = Zero one (Tmn . No DataCells * 27)

Cells 1= deletezero opy¢ (mm :No DaxaCclls)

9 measured y

) 13 mcasuredd = mean( Cells) ¢ measuredd = Stdev( Cells ) Standard error, e
: JN° DataCells



12/08/05 12:05:34

AmerGen ) ' " _ --“Calvculatlon Sheet
‘ , C © . Cale. No. ’ “Rev. No, SystemNo. . SheetNo..
' ~ Subject: Drywell Corrosion C-1302-187-E310-037 / A 187 -~ A1-16 of 25 -

d =d+ 1 -

For Sept. 16 20@0

page = READPRN( "UAMSOFFICE\Drywell Program data\Sept 2000 Data\DATA ONLY\D5112_00.txt" )
Points 49 := showcells(page,7,0) Dates, 1= Day qr(9,16,2000) -

Data

[ 0748 0718 0.743 0735 0744 0759 0.738 |
0743 0675 0747 0731 0752 0703 0.734
0751 075 0752 0713 0745 032 0741
Points g = | 0.75 0741 0.735 0687 0278 0 0266
0752 0755 0754 0.744 0733 0308 0.729
0766 0726 0742 0727 0.731 0735 0.722
| 0747 074 0724 0747 074 0742 0.744 ]

. . © npn = convcrt(l’oints 49+ 7) : No DataCells = length( nnn )

For this location point 9 is a pit. It will be trended separately and is omitted from caiculation of the mean.

Pit 9d = Get_Pit data (mm , No DataCells * 9) ann = Zero one(nnn , No DataCells * 9}

The following locations are over a core sample location and therefore are omittad from the data

nn = Zero one (nnn , No DataCells 13) . * nn = Zero one (nnn No DataCells » 28)

nen = Zero one ('m" + NO DataCells » 20) nnn = Zero . (nnn +NO DataCells + 33) .

non 3= Zero ope (mm » NO DataCells - 25) non = Zero one(“m’ +No DaraCells » 34) :

nnn 1= Zero ope (""“ »No patacelts - 26) nnn = Zero . (nnn +NO DataCells * 35) :

non = Zero . (nnn +NO pataCells » 27)

Cells = deletezero cc]}s('m" , No Dachlls)

® measured ;

) ”measuredd = mean( Cells) ¢ measuredd = Stdev( Cells ) Standard ertor, T mmmtssera e
. A NO DatsCells
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AmerGen- : Calculation Sheet
Bay 5 Area D112 .
' Cale. No. Rev. No. System No.
Subject: Drywell Corroslon ~ C-1302-187-E310-037 P At
’ a7 < / /5 / o5
For Nov. 9, 2004

Appendix 1

Sheet No.
A1-1T of 25

di=d+1

page = READPRN({ "UMSOFFICE\Drywell Program data\Oct 2004\DATA ONLY\D3112_00.txt" )

Points 4q = showcells(page,7,0) Datcs g Day year('” ,9,2004)

Data

[ 075 072 0752 0741 0745 0.756 0.758 |
0751 0676 0746 0728 0752 0708 0.737
0752 0751 0751 0706 0.746 0737 0.74
Points 49 = | 0.747 074 0736 0689 0745 0  0.74
0753 0755 0756 0741 0731 1154 0.727
0765 0748 0742 0725 0733 0735 0.721
| 0746 074 0743 0745 0737 0738 0.742 |

nmn = convert (Poims 49 7) No DataCells *= length({ nnn )

For this location point 9 is a pit. It will be trended separately and is omitted from calculation of the mean.

Pit gd = Gﬂ__P)“ data(nnn ,No DataCells * 9) non = Zero one (nnn , No DataCells * 9)
The following locations are over a core sample location and therefore are omitted from the data

nnn = Zero one (nnn , No DataCells * ]3) mnn = Zero o, (mm No DataCells 23)

nnn = Zero One(mm »N© DataCells » 20) nnn 1= Zero oo (nrm No DataCells » 33)

nnn = Zero (nnn +NO DaraCells » 25) ann = Zero g, (nnn N6 DaaCells 3 4)

nnn = Zero one (nnn , No DataCells ,26) non = Zero one (mm No DataCells 3 5)

nng = Zero o (nnn » NO yataCells - 27)

Cells = deletezero cells (nnn »No DmCells)

% measured ’

= mean( Cells} ¢ = Stdev( Cells) Standard .., =

K measurcd L, measured A *

.\}No DataCells




1Z2/08/05 12:05:34

AmerGen h Calculation Sheet T _ Appendix 1

Bay § Area D/12
Caic. No. Rev. No. System No. - Sheet No.
Subject: Drywell Corrosion C-1302-187-E310-037 JA 4 7 187 A1-18 of 28
)’/ itler”

Below are matrices which contain the date when the data was collected, Mean, Standard Deviation, Standard
Error for each date. :

‘ Dates =

Standard © O measured =

¥ measured = error =




12/08/05 12:05:34

“KierGen Calculation Sheet Appendix 1

Bay 5 Area D/12 ‘
’ , Calc. No. Rev. No. System No. Sheet No.

Subject: Drywell Corrosion C-1302.187-E310-037 - A 2 187 A1-19 of 25

PTGl

Total [ aans = rows(umem) Total oans = 12

The F-Ratio is calculated

Tast( Dates ) ) ,
l: - 2
SSE @ Z (p measuredi yhat (Dates Wi mcaSured>i) SSE = 67.93
i=0 :
~ last( Dates )
5 :
SSR = <Yha‘(D"t“-"mcasured>, - mean(p measured)) SSR = 8.519
i=0 ‘
DegreeFree o = Total [ o0pg = 2 DegrecFree reg = 1
SSE SSR
MSE = — . ; MSR 1% e
‘ J ) DegreeFm ss ) MSE = 6.793 DegreeFree reg MSR = 8.519
StGrand . = «JMSE StGrand . = 2.606



12/06/05 12:05:24

Calculation Shéet Appendix 1

AmerGen
Bay 5 Area D/12 _
Calc. No. Rev. No. System No. Sheet No.
Subject: Drywell Corrosion C-1302-187-E310-037 - 187 A1-20 of 25
E ._ MSR
actaul. MSE
o = 0.05 F critical *= qF(l ~ o, DegreeFree mg,chrchrecss)
. F actaul
Fralio = —F--—— ano = 0.253
critical

Therefore the curve fit of the means does not have a slope and the grandmean is an accurate measure of
the thickness at this location :

i=0.Total poonc~ 1 grand measured, = mem(p measured)

_ ogrand pencured

GrandStandard emmor. =
‘J_Total means

6grand peasured = Stdev (" measurcd)

Plot of the grand mean and the actual means over time

{ I 1 1 I i 1 i
%0 - -
x
% X
X X
b x X -
B measured x b
X X X x ‘
ugrand measured % . x
740 - Ane
s -
| i ] i ! i i 1
1990 1992 1994 1996 1998 2000 2002 2004
Dates

Hgrend rcagured = 744633 GrandStandard . = 0.761
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AmerGen ’ Calculation Sheet Appendix 1

Bay 5 Area D12
Calc. No. Rev. No, System No. Sheet No.
Subject: Dryweli Corrosion C-1302-187-E310-037 (I’ 187 A1:21 of 25

(T Slslor

To conservatively address the location, the apparent corrosion rate is calculated and compared to the
minimum required wall thickness at this elevation

mg = s!ope(Dates,pmeasured> mg = .19 Yp = imcrccpt(Détes,umeasmed> Yp = ].]23'103

The 95% Confidence curves are calculated

a, =005 k:

u

23 f=0.k=~1

ympredictf = 1985 + £:2 Thick predict = Mg Yo, predic + ¥ p

Thick oy aimean = mean( Dates ) sum = Z (Datesd ~ mean( Dates ))2

uppcrr ;= Thick predictr -
. . 2
< %t ol 2) Grand l 1 (year predict, = Thick acma]mean)
+ qt{ | ~ — , Tota -2)8 -1+ +
> means err a+ 1) am
lower,. 1= Thick predict,
. 2
a, , Grand 1 (ycarpredictf" Thick actualmean)
+ -{qt{ 1 -~ —, Tota ~ 2 |-S8tGran 11+ +
\ 2 means e (d+ 1) sum
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AmerGen Calculation Sheet Appendix 1

' Bay 5 Area D/12
. ‘ Calc. No. Rev. No. System No. Sheet No.
B Subject; Drywell Corrosion C-1302-187-E310-037 AL 187 A1-22 of 25

. o o7 S[ls

The minimum required thickness at this elevationis  Tmin_gen 50, = 541 (Ref. Calc. SE-000243-002)

Location Curve Fit Projected to Plant End Of Life

7 l ! '
750 & ]
700 [~ ’
Thick predict
upper o
lower 650 1= —+ i " v
¥ measured
<
Tmin_gen sg
e 50 [~ ]
‘ PSRRI IANT IR TR R RIS ITESTINI TR N_=~
) ! L L

1980 1990 2000 2010 2020 2030
YeaT predict s YEAT predict» YOAr predict» DIIES, YOAT predict

Therefore even though F-ratio does not support the regression model the above curve shows that even at the
lower 95% confidence band this lacstion will not corrode to below Drywell Vesse! Minimum required thickness
by the piant end of fife.
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Subject: Drywell Corrosion
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Calculation Sheet

Calc. No.
C-1302-187-£310-037

The following trend is shown for pit 9

Local Tmin for this elevation in the Drywell

Pitg
+ + +
Tmin_local 51

Rev. No.

Tmin_local 5 I = 360

System No.

fr?/ 187
T 5165

Appendix 1

Sheet No.

A1-23 of 25

(Ref. Cale. SE-000243-002)

A, = max(Pit o) B, := mio(Pitg)
Pit 9 Trend
t 1 ' ! T 1 T 1
700 - -
' + +
F Bt+4 + + +
600 - -
500 - g
400 -~ -~
L RO AR
1 L ] 1 ] 1 i J
1990 1992 1994 1996 1998 2000 2002 2004

Dates
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7 slEfoy

The following addresses the pit identified at this location

The F-Ratio is calculated for the pit as follows

Jast( Dates )

- . - . 2

SSEp = ). (Pig, - vhat(Dates. Fitg) ) SSE = 197392
i=0 »
last( Dates )

- : : 2 —

S IEDY (vhat (ates  Pitg) ~ mean(Pit ) SSR iy = 327668
i=0
MSE . i oUBit _ | MSR ;= B
P DegrecFree s StPit gy = ‘JMSE pit P DegreeFree reg
MSR . Fpit _
. it . actaul .
Fpit g qaut = 5 P Fpit 4o = ———— Fpit 3450 = 3.345
MSE e , F critical
Therefore this pit may be experiencing corrosion.
m iy = slope (Dates,, it g ) moie = TLIT8 . o= intercept (Dates  Pitg) = 3.036+10°
The 95% Confidence curves are calculated
Pit curve T M i YE predict + Y pit
Pit = mean( Dates ) sum = Z (Dates ~ mean( Dates))2
actualmean d
i
uppit_ = Pit
PP curve,
p; 2
: oy Total p 1 (year predict, ~ t:«1<:tualmean)
+ qt{! ~ ——, Tota - 2(-Sthit .- {1 + +
2 means e (d+1) sum




. AmerGen

Bay 5 Area D12

Subject: Dryweil Corrosion

l«opuf = Pit curve,

12/06/05 12:85:3¢

Calculation Sheet : P ,;Apber\'ﬁ_“ix??;ff“
Caie. No. 'Rev.No.  SystemNo. . SheetNo. =
C-1302-187-E310-037 ¥1 w8 (A1-25 of 25

s 5/{§[¢>’

o 2
/ a, s 1 (y ©4f predict, ™ Pit yctuatmean )
+ = 1 -~ —, Total - 2;-StPis,. - (1 + + -
q‘\ 3 means = } err A+ 1) oum
Local Tmin for this elevation in the Drywell - Tmin_local 50, = 360 (Ref. Calc. SE-000243-002)

Pitg

X X X
Pit curve
uppit

lopit
Tmin_local ¢g
L =9

300

_* Curve Fit For Pit 9 Projected to Plant End Of Life

— — .
m pit = -1.178
! i ‘ | '
1990 2000 2010 2020 2030
Dates, year pregict» Y2r predict

Therefore based on the regression model the above curve shows that this pit will not corrods to below
minimum required thickness by the plant end of life or past plant life extension.
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‘ Subject: _ ~ cCale. No. - Rev.No. _ ‘System No. ‘Sheet No.
W Drywell Corrosion c-1302-187-€310037  y P T 187 A2-1of 32
2 Sﬁ/ /4 / ..7/’

. Appendix 2 - Elevation 50’ 2" Bay 5, Area §
Nov. 9, 2004 Data

The data shown below was collected on 11/9/2004 (reference NDE data sheet EDS 065.
page = READPRN( "U:\MSOFF lCE\Dryweﬂ Program data\Oct 2004\DATA ONLY\D515_00.txt” )

Points 49 = showcells( page,7,0)

-

[ 0743 0648 07320762 0765 0764 0.713

0.757 0739 0749 0744 0769 0767 0714
, 076 0752 0658 0674 0.741 0756 0.757
Points 49 = | 0.734 0757 0689 0659 0741 0758 0.764
P 0.756 0754 0756 0763 0.749 0.769 0743
’ | 0753 0747 0713 074 051 0762 0759
f 0754 0762 0761 0.729. 0.768 0.759 0.763

._ . ’ _ Cells = convcrt(Pomts 49 7) No bataCel}s = length( Cells )
For this location the following point is a pit and will be trended separately (Reference 3.22)

Cells = Zero oo (Cells, No pagacetts » 17)
The thinnest point at this location is shown

below .

Cells = deletezero g5 { Cells, No pgaceis ) . ‘
minpoint = min(Points 49)

No DataCells = length( Cells ) " minpoint = 0.648




. Mean and Standard Deviation
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AmerGen ' Calculation Sheet
Bay 5 Area §
Subject: Calc. No.. Rev. No. System No.
Drywell Corrosion C-1302.187-E310037 # Z 187

E7 5] 16fes—

= Stdev( Cells) © opip = 27.518

actua

H actual = mean{ Cells) ¢ actual = 744.146 S sctual -

Standard Error

" 0 actual

o Standard error = 31972
DataCells _

Standard error =

Skewness

[Y 4

(No DataCeUs) ‘Z(Cells - K acmal)

(No DataCells = 1)'(N° DataCells ~ 2)'(0 m)l

Skewness =

Skewness = ~2.098

Kurtosis

:
. No DataCclls'(N° DataCells + l)-Z(Cells - H actual)
Kurtosis =

(Ne DataCelts = 1)-{Ne patacells = 2)(No Datacels 3').'(" acmal)4 Furtosis = 4267

3 '(N" DataCells ~ 1)2

+
(No DataCells ~ 2)"(N° DataCells ~ 3)

Normal Probability Plot

j = 0. last( Cells) srt = sort( Cells)

)
=it Z(srt=s;tj,,-r
j rank = A 1
Zsrt=srtj
rank,
Ve J

p =
5 rows( Cells) 4 1

x =1 P~l__S(‘:(:~rej = root[ cnorm(x) — ([.)’) R x]

Appendix 2

Shest No.
A2-2of 32
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Subject: ~ calc. No. Rev.No. System No. Sheet No.
Drywell Corrosion : ' C-1302-187-E310-037 & z 187 A2-3 of 32

T 5’//‘4/&:5”

‘ Upper and Lower Confidence Values

The Upper and Lower confidence values are calculated based on .05 degree of confidence "o”

- a = .05 To = Q‘{(l - E)"‘SJ Ta = 2.011

O actual
Lower 95%Con = Boctual ~ TO oo Lower 95%Con = 736.16

:JN° DataCells

9 actual

UPPer g594Con = W actual + T~ UpPer gsopcion = 752132
,JNO DataCells

These values represent a rangé on the calculated mean in which there is 95% confidence.

Graphical Representation

. “ Distribution of the "Cells” data points are sorted in 1/2 standard deviation increments (bins) within +/- 3 standard
deviations

Bins 1= Make (Ll actual ' © actua))

Distribution := hist( Bins, Cells )

Distribution =

: The mid points of the Bins are calculated

. Bins + Bin
ki=0.1 Midpoints, = ( x SH")
. 2

9

‘ i - vormal e = NO pyiacets oMl e
t
{
|
i
i

normal curve, = Pnom(Bi"sk+ ¢ ®actual @ actual) = prom (Bi“sk B actual O actual)



. Results For Elevation 51’ 10" Bay 5, Area §
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Bay 5 Area § : ' e
‘Subject: R " Cale.No. - Rev. No. SystemNo. - Sheet No.

Drywell Corrosion . C13024187-E310037 472 187  A2-40f 32

7 5//€ ‘1—-

‘The following schematic shows: the the distribution of the samples the normal cisrve based on the actual
mean and standard deviation, the kuriosis, the skewness, the number of data points, and the the !ower and
upper 95% confidence values . . :

Data Distribution

] k] . 1
K actual = 744.146
15 b - )
S aotual = 27518
Diswibuion 1o L - Standard . = 3972
normal curve 7:—'-\\
’ \ Skewness = ~2.098-
sk — .
Kurtosis = 4.267
o 1 H 1 | 1
650 ' 700 750 800 850
Midpoints, Midpoints
Lower 950/0(:0{1 = 736.16 ’ Upper 95%Con = 752.132
Normal Probability Plot
2 T T T T T T

N’Soorej )88(
X X X

~1 P x X’e( -
x X
x
x
=2 % -
-3 1 i | ] i 1
640 660 680 700 720 740 760 780
Sﬁj .

There is a slightly thinner area near the center of this location. Past calculations (ref. 3.22) have split this area out

as a separate groups and performed analysis on both groups. For consistency with past caiculations the data will
be analyzed in the two groups as well as the entire 48 point data set.
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. AmerGen Calciilation Sheet Appendix 2

Bay 5 Area §
. Subject: ° Cale. No. | Rev. No. 2 “System No, Shest No.
. ﬁi" Drywell Corrosion C-1302-187-E310-037 rd 187 A2-50f 32

© Split = 7345  This value will split the subset consisitent with past calculations (ref. 3.22)

The two groups are named as follows:

low . . i= lessmean( Cells, No , Spiit . ~ .
points (et DataCells * P ) high oings = Morcmcan(Cclls,No DataCens’Sp‘“)

Mean and Standard Deviation

plow ;opal = mcan(low points) olow ,opa] 1 Stdcv(low points)

phigh 0o = mean (high points ) ohigh , 1 = Stdev (high poims)
Standard Error
clow .
W actual chigh
Standardlow error = Standardhigh ., ‘= actual

Jlength ( low points) Jlength (high points)

Skewness

Nolow pyiacelts = length (low i)

(No]ow DataCells) {(low points ~ Hlow a«:tual)3

(Nolow pagacepts = 1) (Nolow Da't?Ce"s - 2)‘(010“’ actual)3

Skewness Iow =

Nohigh paaceriy = length (high poims)

w

{ Nohigh DataCells ) {(high points — Hhigh actual)

(Nohigh DataCells ~ ]) -(Nobigh DataCells = 2)-(Ghigh actual)3

Skewness Bigh =
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- AmerGen Calculation Sheet - Appendix 2
Bay § Area §
Subject: Calc. No. Rev. No. System No. . Sheet No.
Drywell Corrosion C-1302-187-E310-037 rt : 187 A2-6 of 32

. | P7 5[le )y~
Kurtosis : ‘

Nolow DataCeIls'(N"k’w DataCells ¥ I)i(!ew points ~ HOW acral

Sl

Ttosi =
Ko ow N 2-(No (ol “
( oloW pataCells ~ 1) '(N°1°W DataCells ™~ )'\ OlOW DataCelis ~ 3)'\0 ow actual)
2
. 3+(Nolow paiacents = 1)
— (Nolow paacets = 2)-(NoloW paracetss = 3)
A : : : ) kY
. Nohigh DataCeHs'(Noh‘gh DataCells l)-Z(h;gh points ~ Hhigh actual>
KuﬂOSls high =

(Nohigh Dagacetts = 1)-{Nohigh Daracelts ~ 2)*(Nobigh pasaCetis = 3)*(Shigh poruat)
] 3 (Nohigh paaces = 1)’
(Nohigh DataCells ~ 2) ‘(Nohigh DataCelis ~ 3)

Normal Probability Plot - Low points

b= 0. last(low poine ) 81t oy i sort {Iow iy )

.J Li=1+1

JREARATS
Z(S“ low ™ 8 jow ) L
o 1
rank 1o =

rank low
1
i

. ? Plow, =
st gy B8t low, | rows(low points) +1

>
L]
T

N_Score '6“"1 = wot[cnoml( x) - <Plow,> ,x]

Normal Probability Plot - High points

h 5= 0. tast  high poines ) stt pigh = sort(high poings )
ST E——— >
Ho=ht! . Z(S“ high™ 1t higrg,) H rank pigh
rank 4. = = h
high zm‘j‘“’ P high, = —— hi
high™S™ high, rowsbigh poinss ) + 1

a ‘. <, x =1 N_Score highh = "00’[ cnorm(x ) ~ (P highh) .X]

T
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Bay 5 Area 5
.. ~ Subject: ' Calc. No. Rev. No. System No. Sheet No.
‘Drywell Corrosion C-1302-187-E310-037 A2 187 A2-Tof 32

7 5/ Ao~

‘. Upper and Lower Confidence Values

. .
o = 05 Ta i= qt{(‘ - -2—> ,48} Ta = 2.011

‘ ohigh orual
Lowerhigh gge;ron = Bhigh geqya) = To-
J Nohigh patacells

, ohigh ;a8
Upperhigh ggo,con = Hhigh yoqyq) + T e

Nohigh pagacels

glow
. actual
Lowerlow 95%,Con *= plow actual ~ [ [+ D

Nolow pyataCelts

: OloW actual
Upperlow ggoz000n = HIOW , pia) + TO oo

Nolow pyataCells

. J Graphical Representation of Low Points

Bins jou = Make ping (mow actual » OlOW actual)

Distribution ., = hist(Bins Jow » 1OW points)
Distribution 1, =

The mid points of the Bins are calculated

{Bin + Bins )
\ slowk 1 lowk+‘

Midpoints =
- lowk 2

normaliow curve, i= pnorm ( Bins low, s Mlow g oo, Glow acmai)

normallow curve, = pnom (Bins ’°‘”k+ l, How , 1nq) - Olow actual) - pnorm( Bins lowk , low actual clow actua])

' normallow curve - Nolow DataCells ‘normallow curve




12/68/05 12:05:34

AmerGen - Calculation Sheet : ' Appendix 2

Bay 5 Area 5

‘Subject: - . Cale, No. Rev. No, 2 System No. Sheet No.

Drywell Corrosion : C-1302-187-E310-037 ) 4 187 A2- 8 of 32
773, / 505~

Graphicél Representation of High Points

. . £y L.
Bins oy = Make ying U’h'gh actua}» Chigh actual)

Distribution oy, 1= hist(Bins pop  high oo Distribution oy, =

(Binsg: 1 + Binsy; )
{ ™S high, ! high, |
2

k=011 Midpoints high, =

Sleiv|jwiv|vles alwlisalo|o

normalhigh curve, = pnorm < Bins high, - phigh ,opa1» Ohigh acma])

nomalhigh c,rye 1= vpnorm( Bins pigh, _ , +MHiED serua) - ohigh acm,) - pnorm(Bins high, » K1igh acrya) - Ohigh acma,)

nomalhigh curve = Nohigh . ~.q -normathigh curve
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: AmerGen 7
L Bay 5 Area 5
? Subject: Calc. No.
’ Drywell Corrosion €-1302-187-E310-037

Resuits For Elevation 51’ 10" Bay 5, Area 23 Thinner Points

Calculation Sheet 7=

Rev. No.

A
/e Sty

: Abp’éndli 2
SYSte,m No. Sheet N;).'
487

 A2-90f 32

plow actual = 700.5

olo»\( actual = 31.153

Kurtosis low = -1.081

Skewness low = —0.634

71 Standardiow = 9.851

€T1or

Nolow pgacens = 10

800

5 7 T T
4 - p
It - -
Distribution jow
A
nommallow cyrve
2 _\\y——— —4
' N
600 650 700 750
Midpoints jq.,, . Midpoints |,

Lowerlow gsoccopn = 680.692

Upperlow ggorcryy, = 720.308

1.5 I T T T
X
1 -
X
X
oS- -
N_Score ow, O X -
X X X ’
X
-0.5 |- -~
) X
X
—‘ — —y
X
-1 | i ] ]
640 660 680 760 720 7430
8"lowl

The above plots indicates that the thinner area is normally distributed.
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Calculation Sheet

Calc. No.

C-1302-187-£310-037 )/ 2

7 5//4/‘0//

. Resulits For Elevation 5§1' 10" Bay 13, Area 32 Thicker Points

Rev. No.

Appendix 2
System No, Shest No.
187 ‘ A2- 10 of 32

!
10§~
? gt
i
|
: Distributionpigh 6 -
ncrmali)igh curve
R
2k /

phigh ;g0 = 755.632

i

ohigh , a1 = 8.688

SkCWT)CSS hlgh = 042 .

Kurtosis hlgh = 0.799 '

Standardhigh = 1.409

error

Nohigh pyataceits = 38

. ) 730 740

Lower 95%Con = 736.16

750

60 78
Midpoints gy, Midpoiots pigh

780

Upper 95%Con = 752.132 .

2 T

1 i

X
1 e -
X
X
x X
XX
N_Score highh [ .. X -
X X X x X
X X )
X
-1 x —
x
X
- x.1 i | 1 | I
135 740 745 750 158 760 765

o

The above plots indicates that the thicker areas are normally distributed.

770
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- AmerGen . Calcutatiot!"Shaet
Bay 5 Area § :
_ Subject: Calc. No. Rev.No. System No.
. Drywell Corrosion C-1302-187-E310-037 z/ &7 187

Slisfvi

Data from March. 1990 to Sept. 2000 is retrigved. d:=0
Fos March 31 1990

‘ Elevation 51’ 10" Bay 5, Area 5 Trend

page = READPRN{ "U:\MSOFFICE\Drywell Program data\March 1990 Data\DATA ONLY\D515_March90.txt" )
Points 49 = showcelis( page,7,0) Dates, 1= Day year( 3,31,1990)
Data

[ 0748 0682 0.744 0766 0.762 0767 0.717 ]
0.766 0.748 0.759 0745 0.774 0.773 0.71
0767 0759 0656 068 0746 0.751 0.76
Points 49 = | 0.733 0757 0695 0.662 0702 0758 0.764
0.689 0.761 0704 0765 0765 077 0.746
076 0753 072 0711 0729 076 0.729
| 076 0764 0.763 0734 0771 0.763 0.784 |

nnn = convert (Poims 49+ 7) NO pataCelis = length( nnn)
The following point is a pit and ise omitted from the calculation of the mean. This pit will be trended

. J separately. -

The following function deletes celis from the data sample

Pit 17, 1= Get_Pit gaa (nnn, No patacents » 17)
’ nnn = Zero one (nnn , No DataCells * l?)

Cells = deletezero ccl]s(n““’N" DataCeHs) No Cells = length( Cells )

9 meastired 5
n measured, = mean(Cells) o measured = Stdev( Cells)  Standard error, e
JNO DataCells
high points = Morcmean(Cells +NO cejis Split) JoW 0 oints = lessmean (Cells +No s » Sph’t)

igh := mean [ hi ; .
bhigh easured y \ gh pomts) oW reasured » = mean(low poinfs)

chigh := Stdev {high -
measured (bigh points) 910w measured, ‘= Stdev (low poinee )

ohigh measured y olow

Standardlow error.

d ﬁength ( low points>

Standardhigh 1o = measured

1 ¢ Jtength (high i)

Sheet No.
A2-11of 32

Appeﬁd(x 2
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T AmerGen . Calculation Sheet Appendix 2

: Bay 5 Area 5
‘ Subject: Calc. No. Rev. No, System No. Sheet No.
‘Drywell Corrosion C-1302-187-E310-037 Ak 187 A2-12 of 32

‘ | | T sl

For April 25 1990

di=d+ 1

page = READPRN( "UAMSOFFICE\Drywell Program data\April 1990 Datz\DATA ONLY\DS15_April90.uxt” )

Points 49 = shéwcells( page,7,0) Dates := Day year( 4,25,1990)

Data

[ 0.742 0679 074 0764 0762 0.765 0.716 |
0758 0747 0.758 0742 0.773 077 0.7

0.765 0.753 072 0678 0.751 076 0.76]
Points 4o = [ 079 0755 0.699 0673 071 0785 0765
0779 0755 071 0769 0762 0.775 0.75

075 0752 0723 075 0742 0765 0.731
 0.765 0768 0.763 0.763 077 0765 0.764 |

nno = conpvert (Poims 49> 7) NO pyaraCells = length(nnn)

The following function deletes cells from the data sample

Pityy = Get_Pit data (™ No paracepis - 17) ~
nnn i= Zer gne (nnn »No DataCells » 17)

Cells := deletezerd copig(nmn, No paacetls) 1y, Cells = length( Celis)

: O measured X
1 meésurcdd = mean( Cells) ] mcasuredd = Stdev( Cells)  Standard error, B e
JN" DataCells
high points = Morcmean(CcHs . No Cells * Split) low poin = lessmean (Ccns ,No Cells * Split)
, phigh = mean{ high __. - :
measured ( PO““S) wow measured, mean (low poims)
chigh = Stdev{ high .. - .
mcmmdd ( wlnts} olow mcasuredd U Stdev (k)w poinls)
, ohigh measuredd olow 1 easured
Standardhigh eryoy Standardlow o = :

A ’ ,chngth (bigh points ) efror, Aﬁength (1% points )
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Bay § Area 5 ) D P
" Subject: } *  Calc. No. . Rev.No. . systemNo. - SheetNo.
Drywell Corrosion K _ C-1302-187-E310-037 ¥ 187 A2-130f 32
078l : S
For Feb. 23, 1991 L dmdel

page = READPRN( "U:\MSOFFICE\DrywéH Program data\Feb 1991 Data\DATA 0NLY\D515;_F9Lt_xt" ’)i

Points 49 = showcells( page,7,0) Dates, 1= Day yq 2,23, iQ?I ) o
: Data - o
f’ 0759 0.677 0.73%9 0.77 0.7Gj 0.763 0.727 ]
0.756 0.745 0.752 0.73% 0737 0.772 0707
0.762 0.751 0.632 ‘ 0.675 0738 0.736 0.757
Points 49 = 0.733 0.754 0692 066 0.748 0.75 0.763
068 0751 0.7 0.759 0.757 0.767 0.738
0755 0.749 0712 0711 0.732 0.754 0.734
| 0757 0757 0756 0737 0765 0771 0764 |

nnn = convert (Points 49 7) ' NO DataCells = length{ non)

The following function deletes cells from the data sample

Pit 174 = Get_Pit data(mm , No DataCells * 17)

“) nnn = Zero oo (nnn + NO DataCelts * 17)

Cells = deletezero cells (nnn , No DataCclls)

No cops = length{ Cells )
S measured 4
i} measuredd = mean( Cells) Umcasuredd 1= Stdev( Cells ) . Standard emror, T
»JN° DataCells
high points = Moremean(Cells +No cents s Splix) : low points = lessmean (Cells v No cepts » Split) |
igh = mean( hi ; ) N
Uh o4 measurcdd ( ghpomts) p]ow mcasun:dd = mean(]o\” pomts)
{ = ! hi . T
ohigh easured L Stdev { high Pomfs) clow measured, = Stdev(low points) _
ohigh R
Standardhigh = measured, OloW measured,
&% ervor, ; Standardlow o, = -
Jlength (hlgh : ts\ d / :
points, Tength (Tow ooinec )
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Bay 5 Area
" Subject: - cale. No. Rev. No. System No. Sheet No.
=" Drywell Corrosion C-1302-187-£310-037 P 187 A2- 14 of 32
. . —r
‘ . o 77 5//43[,,/ -
For May 23 1991 . d=d+1

page = READPRN( "U:\MSbFFlCE\Drywc_ll Program data\May 1991 Data\DATA ONLY\DS!5_M91.txt" )

Points 49 1= showeells(page, 7,0) Dates, i= Day yeur(5,23,1991)

Data
0.742 0679 0741 0761 0762 0766 0.717 )

. 0.756 0.748 0.757 0.743 0.773 0.773 0.711
0.764 0.754 0.639 0679 0748 0.758 0.74S

Points 4¢ = 0732 0.755 0694 0662 0699 0759 0.764
' 0.686 0.754 0704 0.762 0.749 0.768 0.746
076 0767 072 ©712 0726 076 0.727
| 0.757 0.759 0.763 0.733 0.77 0.763 0.765 |
onn (= convcn(Poibts 49+ 7) NO pataCelts = tength( nnn)

The following function deletes cells from the data sample

nnn := Zeto oo (n0n, N paracerls » ]7)

Cells = delctezero cells (nnn,No DataCelIs) No Cells = length( Cells )

] o measurcdd
 measured, = MEAN(CElls) O mpqureq 1= Sidev( Cells)  Standard g = et
JNO DataCells
bigh points = Moremean(Cc!ls v NO Cets » Split) : IoW Loints i lessmean ( Cells , No qyys » Split)

uhigh = mean/( high _ . = ;
. measured | . ( pomls) Mow 1 easured L mean(lov- pOints)

ft

ohigh measured, = Stdev (high poins) dlow i= Stdev (low

measured, * pbints)

ohigh measured y clow

Standardlow eror. %

¢ chngtb (low poims)

" Standardhigh .., measured,

et (o8 i)
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‘l AmerGen - - Calculation Sheet ' Appendix 2
[ Bay 5 Area 5 : ’ ’
| . ' -
.‘_ Subject: Calc. No.. Rev. No. SystemNo. ~  Sheet No.
. Drywell Corrosion C-1302-187-E310-037 x 2 187 A2-15of 32
“ | - 7 s)os
For Nov. 2 1991 di=dsl
 page := READPRN( "U:MSOFFICE\Drywell Program data\Nov. 1991 Data\DATA ONLYADS1S_N91.txt" )
i Points 49 = showcells(page,7,0) Datesy i= Day ye, (11,2, 1991)
Data

-

0762 0679 0247 0761 0771 0769 0.72
0.759 0747 0759 0.733 0772 0.774 0.747
0.765 0.752 0.694 0.685 0.763 0761 0.732
Points 4o = | 0.76 0762 0.699 0.671 0694 076 0.77
0684 0759 0685 077 0751 0773 0.752
0764 0753 0727 0717 0.717 0.754 0.735
076 0762 0.764 0733 0774 0.761 o.mJ

nnn = convert ( Points 44, 7) No DataCells *= Icngth( nnn )

The following function deletes cells from the data sample

‘J Pit 45 p = Get_Pit go15 (“"" » NO pataCelis » 17)

nnn = Zero one (mm , No DataCells * ]7)

Cells := deletezero cells(“"“ ,No DataCcl]s) No Cells = length( Cells )

4]

) measured 4
B mc_asurcdd = mean( Cells ) 4y measuredd = Stdev( Cells)  Standard error, e
JN° DataCells
high pojngs = Moremean(Cells, No gy, Split ) low points *= lessmean (Cells, No ceis » Split )
 phigh = mean(high _ . -
measured ( PO"“S) wlow measured = mean(low poims)
chigh = Stdev { high . -
measurcd d ( pomts) clow mcasuredd = Sldev(low poiuts)
ohigh \yeasured
alow
Standardhigh = 4 _‘ measured
, error, Standardlow o =

d .
J]cngth ( high points> 4 Jlength ( low points)

)
@
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! AmérGen . Calculation Shest Appendix 2
Bay S Area 5 '
B ~ Subject: _ Calc. No. Rev. No. System No. Sheet No.
. Drywell Corrosion C-1302-187-E310-037 A2 187 A2-16 of 32
® | o7 slislor
; » ForMay. 30 1992

page := READPRN( "UAMSOFFICE\Drywell Program data\May 1992 DatADATA ONLY\DS15_M92.txt" )

Points 49 = showcells( page ,7,0) Dates, := Day (5,30,1952)
: d years © » 2
Data

0768 0682 0.742 0.769 0.767 0.766 0.725 |
0757 0749 0758 0744 0773 0772 0711
0769 0.748 0.644 068 0743 0.761 0.768
Points 49 = | 0.736 076 0.697 0.664 0742 0.753 0.766
0.691 0759 0709 0.768 0.758 0.773 0.744
076 0763 0.717 0.743 0.732 0.763 0.73

| 0.759 0.763 0.767 0.738 0.775 0.763 0.768 |

mn = convert (Points 49+ 7) No pataCells = length(nnn)
The following function daletes cells from the data sample

. ' Pit i7d = Get_Pit g0, (rmn »NO pataCells » 17) - /
‘ mn = Zero oo, \ona., No pataCells » |7>

Cells = deletezero cells (nnn , No DataCclls) No Celis = Tength( Cells )

O measured )
n measuredd = mean(Cells) o© measured = Stdev( Cells)  Standard error, e
JNO DataCells
high points == Moremean (Ce!ls +No Ceis - Split) . low points = Jessmean (Cells »No celis + Split)
phigh = mean( high . -
measured 4 ( p"lms) HOW ¢ casured 2 = mean <low POi‘“s)
chigh = Stdev!high _ - =
measumdd i\ pomts) olow . easuredd = Stdev (low poin;s)
: ohigh easured
. . d Olow easured
Standardhigh opror = Standardlow o = a

‘ «ﬁ""g‘h(*f*g“ points) $ Jength (1w i)

d=d+ 1.
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AmerGen Calculation Sheet .. . Appendix 2

i Bay 5 Area §

Subject: Calc. No. Rev.No. System No, Sheet No.

o Drywelt Corrosion C-1302-187-E310-037 A K 187 A2-17 of 32
(7 / ~
C ) . NIET -
, For Dec. 5 1992 di=d+ |}
‘page ‘= READPRN{ "UAMSOFFICE\Drywell Program data\Dec. 1992 Data\DATA ONLY\DS15_D92.txt" )
Points 4¢ ‘= showcells( page,7,0) _ Dates g = Day year( 12,5,1992)
Data

[ 0.815 0674 0744 0762 0771 0769 0719 ]
0.755 0.744 0.755 0743 0773 0775 0718
_ 0.763 0.755 0639 0.683 0.742 0.758 0.759
Points 49 = | 0.734 0755 0.694 0664 0747 0753 0.765
0.767 0.755. 0.727 0.768 0754 0771 0.746
0758 0.756 0717 0717 0756 0.762 0.733
| 076 0764 0764 0737 0771 077 0.768 |

- nnn = convert (Poims 49 7) NO pataCelis = length{ nnn)

Pit 17 is will be trended and Pit 1 was eliminated from the Dec. 5 1992 data {ref 30 calc)

Pit 15 = Get_Pit 4., {nnn, No 17 -
. o 17, data( Y DataCells ) non = Zero (mm . NO DaraCells » ]7)

nnn (= Zero gne (nnn +No patacetls » 1)

Cells := deletezero cells(“‘m , No DataCells) Neo Cells = length( Cells )

[+

o measured "
o measuredd = mean{ Cells) c mcasurcdd 1= Stdev( Cells)  Standard error, T e
»JN" DataCells
high points = Moremean(Cells v No cepis s Split) low points 1= lessmean (Cclls +No el » Split)
pthigh = mean{ high _ . -
measured | \ PO‘NS) plow measured, = mean(low points)

1 = % .
Ohigh measurca = Stdev  high points) oW gasured, = Sty (1% poinis)

S dhi - chigh measured, _ clow
tandardhigh oppo, 7 Standardiow

_ measured 4
* gt (high i) T e (10w i)
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AmerGen - - Calculation Sheet - . " Appendix2 -
Bay 5 Area § _ ’ ' o S T
. Subject: S ~ Cale.No. Rev.No. - - system No. Sheet No.~
® . DryweliCorosion . C-A302-187T-E310037 A 2 187 "A2-180f 32
o o . P sl o
" ForSept.141%04 . . S a=der

page = READPRN( "U:NSOFFICE\Drywe!l ngram‘da(a\Sept.1994 Data\DATA 0NLY\D515:_94‘txt;" )

Points 49 i= showoells ( page,7,0) o

: Dausd = Day ycar( 9,14,19%4 )_

Data

[ 0.738 0675 0736 0.755 0.762 0.762 0.714 ]
075 0741 0751 0.739 0.769 0.768 0.705
0.76 0749 063 0.678 0.735 0.729 0.764
Points 49 = 0.727 075 0.687 0.661 0.708 0.747 0.763

i 0.678 075 0.697 0.752 0.749 0.767 0.74

0.754 0.755 0712 0.703 0.725 0.756 0.752

L 0.752 0.755 076 0731 0.766 076 0.762 J

nnn = convcﬂ(Poims 49+ 7) No DataCells = length( nnn )
' J The following function deletes cells from the data sample

Pit I7d = Get__Pi! da,a(mm , No DataCclls * ]7) _
' . nan = Zero jo. (mm , No DataCells * !7)

Cells 1= deletezero cells (nnn , No DataCc)ls) No Cells = lcngth( Cells )

: ' % measured s
M measured, = mean(Cells) ¢ mcasurcdd = Stdev( Cells)  Standard ervor, e
‘JN" DataCells
- high points ‘= Moremean (Cells s NO et Split) low points = fessmean (Cg}lsr I\fo Cells’ Sp\it)
whigh 4 = mean (high pointS) o low- . -
casured Hlow measured L, mcm( ow POiﬂtS)
ghigh = Stdev{high _ : =
measured \ ( pomts> clow . easuredd = Stdev (Iaw points)
°high measured
. ) d : Olow peasured
Standardhigh o Standardlow oy = <

, ‘ | - J\cngth (high points)

T Jength (10w poine)
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Am'erGen _ ' Calculation Sheet - _ Appendix 2

Bay 5 Area 5
.__ Subject: .. Calc, No. Rev. No. System No. - Sheet No,
9 Drywell Corrosion  C-1302-187-E310-037 ¥ 2 187 A2-19 of 32

7 -
ﬂ 5//§/‘/ di=d+ 1

page = READPRN{ "U:\MSOFFICE\Drywell Program data\Sept. 1996 Data\DATA ONLY\D515 96.txt" )

. For Sept. 9 1996

Points 49 i= showoells(page, 7,0) Dates, := Day yeor( 9,9,1996)

' Data

9

[ 0.759 0673 0.737 0.759 0757 0.764 0.716
0.754 0.742 0.754 0.742 0.771 0.771 0.709
0.758 0.752 0.636 0.675 0.742 0.757 0.757
Points 49 = | 0.73 0753 0.691 0.661 0.702 0.755 0.765
) 0711 0.755 0701 0.765. 0.756 0.769 0.742
0.756 0.769 0713 0.744 0.729 0.757 0.73
L 0.751 0758 0762 0733 0.769 0.759 0.765 |

onn = convcn( Points 49, 7) No patacells = length( nm)

. B ' The following function deletes cells from the data sample

Pit 17, = Get Pit gayg (nnn , No yaraceits » 17) . |
nnn = Zero one(mm , No DataCells * 17)

“Cells = deletezero cells (nnn , No DataCens) No Cells = length( Cells )

. . % measured A
B measure dd = mean( Cells) ¢ measured = Stdev( Cells)  Standard error, B
| JNO DataCelis
. high points = Moremean ( Celis, No o+ Split) low points = lessmean (Cel!s yNo i Split)
Jhigh = mean{ high _ - e
measufcdd ( pomts) plow measuredd H mean(low points)
chigh = Stdev{ high _ . =
! measured 4 ( pomts) olqw mcasuredd = Stdx:v( low points)
chigh measured |
] A OloW measured
Standardhigh = - d
82 error 4 Standardlow eror. =

Jlength (high pOiﬂfS) ¢ “ﬁength <]°w pOiﬂS)
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Calculation Sheet Appendix 2
Bay 5 Area §
. Subject: Caic. No. Rev. No. System No. Sheet No.
T Drywell Corrosion €-1302-187-E310-037 / 2 187 A2-20 of 32
L 07 s)istsr
For Sept. 16 2000 ‘di=d+d

page = READPRN( “U:\MSOFFICE\Drywell Program data\Sept 2000 Data\DATA ONLY\D515_00.txt" )

Points 49 = showeells( page,7,0)

Data

[ 0.74

0.755
0.762
0.734
0.693
0.769
| 0.757

0.733
0.749
0.632
0.69

0.703
071

0.762

0.65

0.745
0.755
0.753
0.754
0.748
0.765

Points 49 =

nm = ccmvcn(l’oints 4§ R 7)

0L

0.764
0.743
0.676
0.662
0.76

0.703
0.734

Pit 7 1= Get_Pit gyeg {nnn, No paacents - 17)

Cells = deletezero oeﬂs(mm , No DataCclls)

K measured - measured, *

Dates, = Day yoqr( 9, 16,2000)

0.716 1
0.737
0.738
0.765
0.742
0.727
0.767

0.761
0.727
0.739
0.705
0.747
0.741
0.769

0.765
0.734
0.735
0.757
0.769
0.76

0.758

NO DataCets = length(nnn )
The following function deletes cells from the data sample

onn = Zero o (nnn » NO DataCelts * 17)

No Cells = length( Cells )

= mean( Cells ) o := Stdev( Cells)  Standard error. =

high points = Marcmean(Cells ,No Cejis - Spﬁt)

. — /3.
ghigh measuredd = mean khlgh poims)
high meaured = Stdev (Pigh points )

ohigh measured
Standardhigh . = d

¢ Jlength (high ojoec)

% ineasured y

‘J No pataCelts

1 = lessmean (Cells , No 15 » Split)

O% voints

3

WoW e asured , = mcan(low points )

olow 1= Stdev (low

: A
measured A points

6low easured ,

Standardlow

error, '~

d Jlength ( low pcims)
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AmerGen Calculation Sheet s
Bay 5 Area §
‘ Subject: Cale. No.. Rev. No. System No.
W . Drywell Corrosion C-1302-187-E310-037  _¥~ 187
@ | P7 it
For Nov 9, 2004 . di=d+ 1

page = READPRN( "UMSOFFICE\Drywell Program data\Oct 200ADATA ONLY\D515_00.txt" )
Points 49 = showcells( page ,7,0)
Dates  := D"’yyear( 11,9,2004)
Data

[ 0.743 0648 0732 0.762 0.765 0.764 0.713 ]
0.757 0.739 0749 0744 0769 0.767 0.714
076 0752 0658 0674 0.741 0.756 0.757
Points 49 = | 0.734 0.757 0689 0659 0741 0758 0.764
0.756 0754 0.756 0.763 0749 0.769 0.743
0753 0.747 0713 074 0751 0762 0.759
| 0754 0762 0761 0.729 0.768 0.759 0.763 |

mmn = convert (Points 49+ 7) NO DataCells *= length( nnn )

‘ ‘ ‘The following function deletes cells from the data sample

Pity7 = Get Pit data (", NO paiacelts - 17) i _
nnn = Zero o, (nnn +NO paraCells » ”)

Cells = deletezero cells (nnn , No DataCclls) No Cells = length( Celis )

% measured 4
Bm easurcdd = mean{ Cells) o measure'dd = Stdev( Cells)  Standard error, T ——eeeee
»JN° DataCells
high points = Moremean ( Cells, No Cells* Split) low points = lessmean (Cells ,No Cells’ Split)
phigh = mean{ high . —
measuredd ( pomts) IJJO’W measuredd = mean(low pomts)
chi = Stdev { hi : —
» 81 measured , ( gh pomts> 0low |1 eacure a, = Stdev (low points)
| ohigh measured
f ' . A O1OW measured
Standardbigh ey Standardlow oo, = d

Jlength (high points) ¢ ,J length (“’W points)

Appendix 2

A2-21of 32



AmerGen
Bay 5 Area §

Subject: '
Dryweli Corrosion .

Below are the resuits -

K measured ©

746.104

phigh measured = chigh

L ’ 753.606 -

B 1 991.10°

measured = §8

. 12/08/0% 12:05:34
Calculation Sheet

Calc. No.

) Rev. Nd.
C-1302-187-E310-037 -187
SThley

199.10°
3

1.99¢10

3

1.991410

1.992010% -

1.992410°
1.993.10°

1.99510°

1.997.10°

O measured =

Standardhigh o =

Standard error =

System No,

" hppendixz

SheetNo. . -
A2-220f32
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Bay 5 Area 5

, Subjeét: - Cale. No. Rev. No. _System No, Sheet No.
Drywell Corrosion C-1302-187-E310-037 Vs ._/ 187 A2-23 of 32
77 351507

How 1easured = Olow 1easured = Standardlow ¢, =
707273
Total means = rows(},l measured) Total means = 11
. - 2
SSE = Z . (“ measured, ~ yhat(Daics '”measured)J
‘ =
last( Dates )
2
SSE o = Z (Lﬂow measured. ™ yhat(Dates , Hlow measured)_)
\ 0 3 1
1=
last( Dates )
= ¢ . 2
SSE pjgh = 2 (”h'gh measured. ~ yhat (Dates + high mcasurcd)_i)
i=90
last( Dates )
o 2
SSR = Z (yhat(Dates.;,tmeasmcd)i - mean(p measnrcd))
' i=0
last( Dates )
— 2
SSR o = Z (yhat(Dafcs,p!ow measured)i - mean(nlow mc&mwd))
i=0
o . last{ Dates )
| SSR . . i= { yhat{ Dates , phigh igh 2
high "= (y at| Dates , uhig measured)i - mean(phlg measured))

i=0



AriierGen
] ‘Bay SArea §

Subject:
Drywell Corrosion

DegrecFree o i= Total

SSE

MSE = —r
DegreeFree

_ Standard o T /JMSE

TTTT12/08/05 12:05:34

Calculation Sheet

Calc. No.
€-1302-187-E310-037

Standard lowerror = JMSE low

Rev. No.

System No.
187

T
o7 §[150y

means ~ 2 Degreefree reg = 1
SSE SSE,:
MSE 0w = 2 low MSE high *= high
DegreeFree o DegreeFree

Standard higherror = ,MSE high

SSR SSR
MSR = ook MSR g, = —— W MSR pigp, = high
. . DegreeFree reg DegreeFree reg DegreeFree reg
P . " MSR F low - - MSR low F h]gh aal = MSRhigh
actaul " Trop ~ T actaul T e - ac YV
MSE MSE MSE, .
low high

For 86% confidence level the F Critical is calculated as follows

@ =005 F et = F(1 = o, DegresFree oo, DegreeFree o) Fopno = 5117

The "F* ratio for 95% confidence is calculated:

F actaul F_low acraut . F_high 5 aul
FmIO - F — F__lOW ratiO = -—;‘———-—-—-— F_hlgh mlo T ——
critical critical critical
F ratio = 0.212 F_low ratio = 0.265 ) F_high ratio = 1.028

D

The F ratio for the overall mean and the thinner points are close to 0. Therefero the curve fit for the overall
mean and the thinner points may note have a siopes. The F ratio for the thicker points is close fo 1 and
therefore the curve fit of thicker points does have a siope and the regression model is more appropriate.

» Appendix 2 '

' Sheet No. -
A2-24 of 32
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AmerGen Calculation Sheet Appendix 2

" Bay 5 Area §

: . 'Subjéct: : Calc. No. Rev.No. ‘System No. ~ Sheet No.
:j'"g; Drywell Corrosion ’ C-1302-187-E310-037 A 187 A2-25of 32
‘@ - 7 st

- The following will piot the results for the overall mean, the mean of thinner points, and the mean of thicker
points.
i=0.Total oo — 1
pgrand measured, = mean(p. measured) oprand measured = Stdcv(p measured)
' ogrand
GrandStandard . i= _-Tﬂfg
Total means
ogrand joumeasured = Stdev (plow measured) plowhgrand ;yeocred = Mean (plow msasured)
1
ogrand y,umeasured
GrandStandard ;o0 = _
,’Total sneans
: ighgrand = i \
ogrand pionmeasured = Stdev (]Jhlgh me asured) phighgran measured, mean(uhlgh measured }
ogrand .
GrandStandard higherror = highmeasured
ITotal means
. T 1 k] ! T i T
-+ + 4 3 - i 5
B measured n + + .
X X X 750 ))‘.(‘ NNNN o X % v
Herand p,eocured X ® X
uhigh measured
+ + +
HOw 1 oasured a a
opo 30 fol {1
phighgrand oy 00 P & 2 o o -
Wowhgrand 14 req
650 I~ -1
1 1 i 1 1 1 { |
1990 1992 1994 1996 1998 2000 2002 2004
: Dates
. pgrand oo cireg = 743.047 GrandStandard ... = 1.061
; ‘ L
. mcan(plow measured) = 704376 GrandStandard 000 = 0.637

mean(high peaqureq ) = 757477 GrandStandard pioperror = 0799
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Calculation Sheet Appendix 2
Bay 5 Area §
‘ Subject: Calc. No.. Rev. No. System No, Sheet No.
N Drywell Corrosion C-1302-187-E310-037 187 A2- 26 of 32

/r'Z
o7 K

The slopes and 95% Confidence curves are generated for all three cases.

m ¢ = slope (Dates ! measured) o

Yp = intercept(DaiCS H mca;surcd)

m IOVIVS‘ := slope (Datcs » Wow measured) Y lowb = intercept (Datcs , ow meas umd)
M highs = slope (Dmes , yhigh medsurcd) y highb = intercept (Dates , pthigh measur cd)
T om highs = =0.343

@)

o, =005 k =23 fi=0.k~-1

yearprcdictf = 1985 + -2

Thick predict = Mg Yo pregict + ¥ b

Thick jowpredict = M lows Y& predict + ¥ lowb

Thick piohpredict *= ™ highs e predict + Y highb

Thick

actualmean = mean( Dates)

sum = Z (Da(csd — mean{ Dates ))2

i
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Subject: ” R " Cale.No. Rev.No. Asy‘.é,gem No. SheetNo.
Drywell Corrosion - : C-1302-187-E310-037 / 2 . 187 -.-A2-2T of 32

o7 slsl

‘ upper, ‘= Thick pred;‘ctfvfff : .
. - . - - . . o . BN 2 .
( oy : n 1 (yea’pmdiotf' Thick acmalmcan)
+ gt ] = -, Total « — 2 }-Standard i1+ + . .
Vo2 means error (d+1) C sum
lOWefr ‘= Thick predict‘ .
: b 2
[ ay , ] <>’°“rprcdictf ~ Thick actualmcan)
‘- thl-—-z-,-Toialmeans-Z Stantard gy |1 4 = T

General area Tmin for this elevation in the Drywell .
' Tmin_gen 5; = 541 (Ref. Calc. SE-000243-002)
f

T 1 T T
_ . M0 : .
. -------------- e T
700 |~ 7
Thick predict
upper
lower 656 et :
............ _ E mg = ~0.246
M measured i :
o
Tmin_gen g) )
w— ) |- E N
ss0 |- .
)
H | ] 1
1980 1990 2000 2010 2020 2030

YT predicts YT predicts YE3r prodicts Dares, year progicy



12/06/0% 12:95:34

. AmerGen . Calculation Sheet o Appendii 2 o
Bay 5 Area §

 Subject: Calc. No. Rev. No. . System No. . Shest No.
. Drywell Corrosion C-1302-187-E310-037 187 A2-28 of 32

® pr 5[ iloc

For the thicker points

uppcr95f = Thick highprcdictf .-

: 2
o (year predict, ~ Thick actualmean)

t ]
+ qf\l -_ —2- , Total means 2) -Standard hwghermr 1

+ +
(d+1) sum

lower95, = Thick highpredict, ™

: 2
o, Tota | 1 (ywpredictf’ Thick actualmcan)
+ =iqt{l — — ,To -~ 2 |-Standard y,; S+ +
3 means higherror (d+ 1) sum
max( upper ) + 30 = 783.871 min( Trmin_gen g; ) ~ 30 = 511

ok M_

Thick pighpredict 790 [~

uhigh neeasured
ocoao .
lowerd$ 650 = v — ¢ Mpighs = 0343
upper9s
. Tmin_gen 5}

R 600 |- e

550 - -

]
1 ] ! 1
1980 1990 2000 2010 2020 2030
YEAr predicts DOtes, YEOr predicts YE4T predict» Y47 predict
The projected lower 85% confidence thickness in 2029 is shown below
3
™~ lower9S,, = 38362 year progi = 2029°10
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Subject:
Drywell Corrosion

For the thinner points

upper, = Thick lowpredict,

T12/08/05 312:05:34

Ls--Calculation Sheet - Appendix 2
Calc. No. Rev. No. ‘System No, Sheet No.
C-1302-187-E310-037 / 2 187 A2-28 of 32

o s

: 2
o, \ 1 (year predict, = Thick actualmcan)
+ gti 1 - ——, Total -~ 2 !.Standard b+
q 2 means / lowerror @+ 1) sum
lowerr = Thick lowpmdictf
. 2

a, 1 (y a7 predict, ~ Thick actualmcan)

+ - qtt 1 = —— Total - 2 |-Standard -1+ +
, . 5 means ' lowerror (d+ 1) sum
. T T T T

700 b~ -~%ﬂf£u ______________________ =
Thick jowpredict

650 b~ —
Mo veasured
[ T e I = N
.‘.'?ft,..... Miows = ~0.163

- upper

Tmin_gen 54 600 |~ =
]

550 F -

L
P | H i i
1980 1990 2000 2010 2020 2030

YR predicy» Dates, Year predicts YEOT predicts YOIr predict
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AmerGen Calculation Sheet Appondix 2
- Bay 5 Area §
. Subject: Cale. No. . Rev. No. System No. Sheet No.

Drywell Corrosion C-1302-187-E310-037 1 187 . A2-30 of 32
77 Slislsz

The following trend shows pit 17

Local Tmin for this elevation in the Drywell ' . Tmin_local 5; = 36QRef. Calc. SE-000243-002)
f

A, = max(Pit 1) B, := min{Pit )
Pit 17 Trend
T T T T T T T T
+
700 + -
# Tt 4+ +
600 I~ .
Pit 7
+ 4+ +
Tmin_Jocal 53
L 500 b~ -
400 — o~
L
1 | 1 1 1 ! ! R
1990 1992 19% 1996 1998 2000 2002 2004
Dates

The F-Ratio is calculated for this pit

.«« last( Dates )
SSE ., i= Pit;, - yhat{ Dates, Pit 2
2. (Fitrg, - yhe(Dates P 17),)

3
pit — SSE iy = T.76010°.
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AmerGen | . Calculation Sheet’

Bay 5Area 5 -

Subject: - ~ calc.No. Rev. No. System No.
Dryweli Corrosion . : C-1302-187-E310-037 /1/¢ o 187

ﬂ(S‘//‘j/D//’ |

}as.l( Dates )

o L - : : “ _; R

SSR pit = Z (yhat(Datcs , Pit 17){ - mcan(Pn ]7)} » SSR pit = 616244
i=0 | :

MSE_ = 0Bt . L MsR. = oRpht

Pt " DegrecFree s StPit oy 1= JMSE pit ’ pt DegreeFree

S MSRyit . Fpit getaul .
FPit yetaut = MSE FPit patio = F Fpit rarip = 0-14
' pit critical

Therefore pit 17 is not corroding. However for conssrvatism the regression model is calculated

o,

o appendnz

" Sheet No.
A2-310f 32

m py 1= slope (Dates, Pit 17) mpi = ~1671  y 3= intercept (Dates, Pit 1)y e = 3.986+10°

The 85% Confidence curves are calculated

Pit curve = M it Y€, predict T Y pit

Pit 3etatmean ‘= Mean( Dates) . sum 3= Z (Détes 4 — mean( Dates ))2

1
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T AmerGen " Calculation Sheet Appendix 2
Bay 5 Area §
Subject: - Calc. No. Rev.No. - ‘System No. Sheet No.
Drywell Corrosion C-1302-187-E310-037 / 2 187 A2-32 of 32
| | 27 ST6
uppit, = Pit curve,
, : . 2
o, ‘\ ' ] (ycar predict, ~ Pit actualmean)
+ qt{ 1 = —,Total -~ 28t ] + +
1 2 means - Ty (d+1) sum
lopit := Pit curve,
[year_ . . = Pit 2
o, ) | 1 \y predict, actualmean
+ = gtl 1 = —, Total - 2 -StPit - f1 +
q 2 means err @+ D Py

Local Tmin for this elevation in the Drywell Tmin_local 50, = 360 (Ref. Calc. SE-000243-002) :

Curve Fit For Pit 17 Projected to Plant End Of Life

uppit
lopit
Tmin_local 5y 500 P~ -

m =
{ [ { i i i i I
1990 1995 2000 2008 2010 2015 2020 2028 2030
Detes. year pregict » Y87 predict
= 2.02910°

lopit,, = 499.105 )'ea’prcdict

‘ Therefore based on regression modef the above curve shows that this pit wili not corrode to below minimum

‘ required thickness by the plant end of life or to life extension Please note, as more data is collect the upper
and lower 35% confidence intervals should become approach the curve fit and the projects should acquire

more margin.
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AmerGen Calculation Sheet

Bay 13 Area 31
Subject: ~ cale. No. Rev.No. System Né. '
- Drywell Corrosion . C-1301-187-E310-037 - 187
Appendix 3 - Efevation 50’ 2" Bay 13, Area 31 - ' // & / /ﬁ o

Nov. 9 2004 Data

The data shown below was collected on 11/0/2004
page ‘= READPRN( "U:\MSOFFICE\Drywell Program data\Oct 2004\DATA ONLY\D5131_00.txt" )

Points 49 := showcells( page , 7 ,0)

[ 0.694 0649 0764 0753 0761 0.773 0.764
0708 0.657 0.766 0748 0744 0.761 0.769
0.743 0659 057 0711 0716 0.759 0.754
Points 49 = | 0.706 0703 075 0683 0766 0768 0.7

0721 0753 0695 076 0762 0763 0.743
0726 0719 0677 0762 0765 0747 0.76

| 0761 0768 0737 077 0759 0704 0763 |

. - ) Cells i= convert (Poims 49,7) o No paaCells = length( Cells)

The thinnest point at this location is shown
below

“Cells = deletezero cells (Cclls .No DaLaCclls) minpoint := min (Poin t5 49 )

NO pataCelts = length( Cells ) minpoint = 0.649

Appendix 3

" Sheet No.
A3-1of 29



AmerGen Calculation Sheet
Bay 13 Area 31
Subject: Calce, No. Rev. No. System No.
Drywell Corrosion C-1301-187-E310-037 1 ¥ T 187
Ve
‘ (7 s, / 0
¥  Mean and Standard Deviation :
B actual = mean(Cells)  u 00 = 73798 © actual = Stdev(Cells) © .1 = 33.549

12/06/05 12:05:34

Standard Error

G actual

Standard = 4.793
/JNO DataCells error

Standard eor =

Skewness

[ 4

Skewness = (No DatﬂCells) {(Cens —k actua])

- (Nopgraceits = 1) (No Datacelts = 2)(© serual)’ Skewness = =1.176

Kurtosis
o No pacacells (N0 DataCells + ‘)'Z(C""S - “acmal)4
Kuriosis := : 4 Kurtosis = 0.379
(No Datacetts = 1) (N Datacelts = 2)*(No pataCelis = 3) (O actuat)
.. 3-(No paaCetts = 1)’
(No patacetts = 2) (N0 pamcelis = 3)
Normatl Probability Plot

j = 0. last( Cells) srt = sort{ Cells)

- sfsmen
Z\snzsrtj)r
rank} =

Zsrim srtj

r),.=1+1

rank,
j

T —
J rows(Cells) + 1

>
W

N_Score); = rool{cnorm(x) - (pj),x]

Appendix 3

Sheet No.
A3-20f 29
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Bay 13 Area 31 :

" Subject: Cale. No. Rev. No System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 187 A3-3of 29

/f‘S/K/ﬂ

‘. Upper and Lower Confidence Values

The Upper and Lower confidence vsiues are calculated based on .05 degree of confidence "a”

- - )
o = 05 To = qt[(‘_z‘/’m] To = 2.011

. % actual N
Lower g5ercon = B aetval = T8 e Lower gso,con = 728.343

AN DataCells
Ut . Ta. O actual
- UPPeT 95%Con T Mactual T 1O s Upper gso,con = 747616
B AJNO DataCelis
These values represent a range on the calculated mean in which there is 95% confidence.

~ Graphical Representation

. ) Distribution of the “Cells” data points are sorted in 1/2 standard deviation increments (bins) wnhnn +/- 3 standard
: dewatsons

Bins = Make ;¢ (p. actual* & actual)

Distribution = hist( Bins, Cells)
Distribution =

The mid points of the Bins are calculated

- Bins, + Bins

k=0.11 Midpoints, := ( k k+!)
k 2

normal curve, = pnomx(Binsl-, H actual + © ac(ual)

B normal curve, = pnorm /\'Binsk £ H actual« O actual) - pnorm(Binsk M acrpal @ actual)

. - nomal e = NO BagaCelis MOMAl ypye
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Calculation Sheet Appendix 3

AmerGen N
Bay 13 Area 31
. Subject: - Calc. No. Rev. No, System No. Sheet No.
" Drywell Corrosion C-1301-187-E310-037 Z 187 A3-4 of 29
| 7 5t i{=s

‘ Results For Elevation 51’ 10" Bay 13, Area 31
The following schematic shows: the the distribution of the samples, the normal curve based on the actual
mean and standard deviation, the kurtosis, the skewness, the number of data poinis, and the the lower and
upper 85% confidence values.

Data Distribution

L 1 1 1

—
20 -1 Pactal 737.98
O actual = 33.549
15 =
Eisuibution Standard error = 4.793
normal ¢ypve
0 . Skewness = ™1.176

Kurtosis = 0.379

‘ - | , [l
) 600 T 650 700 750 800 850
. Midpoints, Midpoints

Lower 95%Con = 728.343 Uppcr 95%Con = 747.616
Normal Probability Plot

3 I T T T T T
P s - x
X
X
x
. f o
N’_Scorej ol )@(g(’g -
X X X : X
& X X
o X
b % 2 -
x X
X
X
-2 X -1
- { 1 1 ! | 1
640 660 680 700 20 740 760 780

' ‘ There is a slightly thinner area of approximately 15 to 16 points near the center of this location. Past calculations .
o (ref. 3.22) have split this area out as a separate groups and performed analysis on both groups. In order to be
. censistent with past calculations this data will be split in two groups and analyzed. The entire data set will also be
" evaluated.



- 12/08/05 12:05:34 .
AmerGen Calculation Sheet =50 Appendix 3
Bay 13 Area 31

Subject: Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 7L 187 A3-5of 29

o7 s’/ K5vs™

* This value will results in a thinner sub set of 15 to 16 points to which is consistent with
previous calculations (ref. 3.22)

Split 1= 724

The two groups are named as follows:

low poinss = lessmean (Cells, No piaCelts  Split)  yiop points = Moremean( Cells ,No .y » Split)
Mean and Standard Deviation
;:uow actual = mean(low points) o OloW o Stdev(low points)
 phigh a;,ua, = mean (high oy ) Ohigh . pyqy = Stdev (high ooy )
.Stat;ldard Error

clow .
actual chigh ,crual

Standardlow .. = Standardhigh
chngth (high points)

‘ ) . | Jlength (low oo

‘Skewness

error *

Nolow paeacelts = length ( fow poims)

S
?

(N""’w DataCells) {(low points = Hlow ac“’al)s

Skewness 1, = 3
: (Nolow DataCells ~ 1)'(N°I°W DataCells ~ 2) '(clow actual>

Nohigh pagacerts = length (high pone )

A

s

(Nohigh DataCells) 'I( high points = Hhigh actual)

(Nohigh DataCells ~ 1)-(Nobigh pog ety = 2)-(ohigh aclual>3

Skewness high =
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" ARRERGen Calculation Sheet Appendix 3
Bay 13 Area 31
‘ Subject: Calc. No. . Rev. No. System No. Sheet No.
W~ Drywell Corrosion C-1301-187-E310-037 Ve 187 A3-6of 29
@ | Als/60+¢
A Kurtosis -

E 4

L . Nolow pyatacetis -(Nolow DataCells * l)-Z(low points ~ How aclual)
Kurtosis y,,,, =

(Nolow Dtacts = 1) (Nolow Datacetis = 2) (Nolow Dugactts = 3)-(010W gear)’
3 "(NOIOW DataCells ~ 1>2
(NO]OW DataCells ~ 2) '(NO‘OW DataCells ™ 3)

3

. ) . . T\ 4
Nohigh paraCeits -(Nohxgh DataCells 1) {(hngh points ~ #high actual)

Kurtosis high =
(Nohigh patacetis ~ 1) +(Nohigh paracetts ~ 2)-(Nohigh paraceits = 3) ("high acmal)‘
3 -(Nohigh DataCells = ! )2
( Nohigh pagacenis = 2) - ( Nohigh DataCells ~ 3)

Normal Probability Piot - Low points

.:‘: “ last(low poims) srt low = SOY‘K(]OW points)

4 Z(Sﬂ ,°w=sr1 |0W)'L
- I

rank
rank oy, P e——— p - low‘
fow, = ™
Tsrt low ™ 81t |°w‘ o rows(low ppints) + 1
x =1 N_Score low, = root[cnofm(x) - (plow]) "‘]
Normal Probability Plot - High points
hi=0. last(high pm'ms) srt high = soﬁ(high point5>
e
H =h+!l }:(5“ high® $™ high \}'H rank piah
rank high, = h/ ) ) hig .
L L Y h. = -
Zstt pign ™ st high_ ‘e, rows  high oinic) + 1

, x =1 N_Score highh = mot[ cnorm{ x ) - (p highh) , x]
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Subject: Calc. No. Rev. No, SystemNo.  SheetNo. -
. Drywell Cotrosion C-1301-187-E310-037 / . 187 A3-7of 29

e Shlor

‘ Upper and Lower Confidence Values

. I ’ »
o= 05 To = qt[(l - }.) ,48} Ta = 2011

ohigh ;o o1

Lowerhigh gsercon = Bhigh goua) = TO e
J/Nohigh Daesceits

ohigh actual
Upperhigh g5o4con 1= Khigh goqyay + Tar-
' IJN‘*'"gh DataCells

clow
actual
Lowerlow 95%Con = MOW actual ~ T - o .

Nolow pyataCells

: slow
actual
Upperlow 950, c0n *= HOW goruat + T ——mre

Nolow piacelis

'4 : ) - Graphical Représentatlon of Low Points

Bins 1oy = Make ping (WOW geryal » 10W geyql)

Distribution 1., = hist {Bins 1., ,low i)
Distribution | ., =

The mid points of the Bins are calcutated

Bins + Bins )
( lowk 10wk w1

2

Midpoints ., =
X

~ normallow curve, = pnorm( Bins lowl , jlow actual » S1OW actual)

Tam 3 . \
normallow curve, = pnorm(Bms lowk+ . plow actual’ clow actual) - pnorm (Bms lowk , plow actual » Olow actual )

’ normallow curve = Nolow DataCells ‘normaliow curve
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Bay 13 Area 31 ' ’ : ' LT

Subject: o - Cale.No. Rev. No. - 's‘y-'s_tem"No. T Sheet No.
Drywell Corrosion : C-1301-187-E310-037 2 187 < A3-80f 29 -

9 ' | 07 sl
Graphical Representation of High Points o L
Bins pigh = Make ping (phigh actual » Ohigh actual) :

Distribution yy, 1= hist((Bins pey , high pojnes ) Distribution iep, =

(Bins highk + Bins highk . l)
2

k=011 Midpoints iy =

nommalhigh ore = pnorm(Bins high, +Hbigh acryg » Chigh amal)

) nommalhigh ... <, = prnotm ( Bins highk o phigh . .01, ohigh aétual) ~ pnorm (Bins high, ° phigh ,41a1» Ohigh actual)

normalhigh o, e ‘= Nohigh g2 celys ‘Rotmalbigh o e
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Bay 13 Area 31

. Subject: : Calc. No. Rev. No. 7 System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 187 A3-9of 29

73 Sr/‘ﬁ/ ("

‘ Results For Elevation 51’ 10" Bay 13, Area 31 Thinner Points

6 T T T T T i
Mow ,piat = 693.467
sk .
Olow ;i pigp = 23412 '
N - 1 -
Distribution jqu Kurtosis 1, = 0618
normatlow cypve ir N '

— N

Skewness low = -0.781

1

Standardlow error = 6.045

' focer
I ﬂ H H L | Nolow pagacents = 15
640 660

L 0
. ) 620 680 700 720 740 760
o Midpoints 1y, , Midpoints 1oy,

Lowerlow 950/0C0n = 68].312 Uppcrlow 95%(:0“ = 705.621
2 T T T T T T T I
X
x
] r— x .
x
x
>(x
N.Scoiom, o x —
X X X ' . ,f
x
x
Sk xx ) -
x
) [ 1 1 1 1 i 1

-2 :
640 650 660 670 680 690 700 no 20 730

. ’ s"‘In:vw‘

" ' The above plots indicates that the thinner area is more normally distributed than the entire population,
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Bay 13 Area 31

Subject: Calc. No. . Rev. No. System No. Sheet No. .
Drywell Corrosion C-1301-187-E310-037 /té 187 A3-10 of 29

ﬂﬁs’/ﬁ/w’

‘ Results For Elevation 51' 10" Bay 13, Area 31 Thicker Polnts

i phigh o, = 757618
j : 16 ‘ — ~ -
i | . Ohigh yopay = 10.328
8 1 Skewness high = —1.167
Diswibution pigh ]
. 6 _\'\ -
normathigh cyrve
L \ ..
\ Standardhigh ..o = 1.771
T H . 7| Nobigh pyaces = 34
m i L | 1
740

) 0
720 730 750 760 770 780 790
y ) Midpoints highr Midpoints high

Lower 95%Con = 728343 Upper 95%Con = 747616
2 T T T T T x
X
x
X
I x -
X
X
X
X
N_Score highh 0 Xx -
X X X X
X
X xx
AL X |
X
X
-2 X 1 | 1 1 I
720 730 140 %0 760 170 780
sn highh

- The above plots indicates that the thicker areas are normally distributed.
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AmerGen ' _ Ealculation Sheet - Appendix 3

Bay 13 Area 31
‘,. Subject: Calc. No. Rev. No,~ ‘System No. Sheet No.
" Drywell Corrosion C+1301-187-£310-037 1 187 A3- 11 0of 29

) | (7 s/rsl>c
Elevation 51’ 10" Bay 13, Area 31 Trend
Data from March. 1990 to Sept. 2000 is retrieved. d:=0
For March 31 1990 '

page = READPRN( “U:\MSOFFICE\Drywell Program data\March 1990 Data\DATA ONLY\D5131_March90.txt" )

Points 49 i= showcells( page,7,0) Datcsd = Day year (3.31,1990)
Data

[ 0.706 0.646 0771 0.754 0.765 0.774 0.763
0699 0648 0.77 0753 0.734 0.759 0.773
0649 0.674 0764 073 0719 0.766 0.758
Points 49 = | 0.717 0.7 075 069 0769 0.771 0.763
0.64 0766 0.702 0.761 0.768 0.772 0.75

0.733 0.708 0.68 0.767 0.785 0.793 0.768
p 0734 0.766 0.763 0979 0.762 0.717 0.77 |

nnn = convert (Points 49 7) No paracelts = length(nnn)

‘ Cells = deletezero oells(“"" , No DataCclls) No Cells = Jength( Cells )

S measured 3
i mcasurcdd = mean{ Cells ) a mcasumdd 1= Stdev( Cells)  Standard error, [ .
_ JN° DataCetls
high points = Moremcan(Cells »NO apg Split> _ low points = lessmean (Cclls »No ceits » Spli()
phigh = mean/ high o :
measured | § 90"“5) plow measured, mean(low points)
shigh = Stdev(high_ . .. ) N
measured 5" points / 9O rmeasureq, = Stdev (10w points )
chigh '
mcasuredd olow measured 2

Standardhigh error, =
-+ Jlength (high oi0. )

Standardlow error. =

S Jiengh (tow i)
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. Subject: ' L ~ Cale. No, " Rev. No, SystemNo. -~ Sheet No. .
o Drywell Corrosion - C-1301-187-E310-037 ST |1/ : . A3-120f 29

For April 26 1990

page = READPRN( "U:MSOFFICE\Drywell Program data\April 1990 Data\DATA 0NLY\D5131_Ap1iI9O.txt“. )
Points 49 = showcells( page, 7,0) : Datesd = Day year( 4,26, 1990)

Data

[ 0703 0.652 0772 0767 0.783 0803 0.842 |
0.708 0.655 0856 0779 0.791 0.784 0.775
0.682 0674 0772 0798 0777 08  0.793
Points 49 = | 0.766 0784 0783 0653 0.79 079 0.778
L0653 0775 0794 0782 0768 0771 0.771

077  0713. 0.718 0782 0765 0.773 0.765
| 0765 078 0766 0783 0778 0.716 0.759

nnn = convert ( Points 49, 7 ) NO paraCelts = length(nnn )
o ) Point 7 and 10 were omitted from the 4/26/90 data (reference 3.22)

— - \
non = Zero o, (nnn-. No patacetts » 7) nnn. = Zero . (nnn » No pataCelts + 10 )

Cells = deletezero cel!s("““ . No DataCeIls) No cyps 3= lengeh( Cells )
' 4

v v measured A
H measurc dd = mean( Cells ) G mcasuredd = Stdev( Cf:lls )  Standard error, e
J No pataCelis
high points = Moremean{ Cells , No cyy5 , Split ) 10W points = lessmean (Cells , No oyyq , Split)
phigh := mean{ high . - .
measuradd ( . PON“S) wow measurcdd = mean(low points)
. ohigh i= Stdev (high . .
measmedd \ ‘pOlﬂtS) 010W measuredd - Stdev (IOW points)
ohigh . ocured
. X d Olow 1 easured
Standarchigh o, Standardiow = d

<error

d J]ength (high points) d ,J length (10"" points> :
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Subject:' - Calc. No. Rev. No. System No. ~ Sheet No.
Drywell Corrosion C-1301-187-E310-037 X1 187 A3-130of 29

L ' /w1
. For Feb. 23, 1991 M S'/q/

di=d4+ 1

- page = READPRN( "U:\MSOFFICE\Drywell Program data\Feb 1991 Dat\DATA ONLY\DS131_F91.tq" )

Points 49 = showcells( page ,7,0) ‘Dates; := Day y 5, 2,23, 1991)
‘ Data

[ 0.706 0638 0.782 0.75 0.763 0779 0.76 |
0.695 0.7 0768 0.758 0.763 0,766 0.771
0.692 0.694 0764 0727 0746 0,763 0.76
Points 49 = 071 0.748 0.75 0686 0.768 0.747 0.765
0638 0.706 0.768 0.758 0762 0.76 0.761
0755 0.706 0.703 077 0757 0.742 0.768

| 0665 0.761 0.769 0.748 0759 0.704 0.759 |

nnn (= convert(Poims 49> 7) No pataCells = length{ nnn )

Point 30 and 43 were omitted from the 4/26/90 data

nnn 1= Zero o (nnn N6 potaCelts 30) nnn = Zero o0 (““" »NO DataCells - 43)

®)

Cells = deletezero cells(nn“'NO DataCcns) No e = length( Cells)
' % measured A
B measuredd = mean( Cells ) o measuredd = Stdev( Cells)  Standard error, 1 e
' JN° DataCells
high oines = Moremean(Cells No ces 1 Split) 10W ings = lessmean (Cells +NO Celts + Split)
igh = mean( high : -
} uh measured ( 8 PO‘"‘S> ulow measured, mcan(low points>
ohigh = Stdev (high . ) .
measured, \ """ points ) clow measured = Stdev()ow poims)
Ohigh rcasured
dlow
Standardbigh . 1o, = ‘ v measured,

- Standardiow =
v (i ) T e o )
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AmerGen Calculation Sheet
Bay 13 Area 31
.H - Subject: Calc. No. Rev. No. System No.
) -Drywell Corrosion C-1301-187-E310-037 /1/1,, 187
‘ | t7 5/t
For May 23 1991 di=d
page 1= READPRN{ "U:MSOFFICE\Drywell Program data\May 1991 Data\DATA ONLYADS131_M$1.1xt" )
Points 49 = showecells( page ,7,0) ' D.'atesd = Day ycar( 5,23,1991)
Data

07 o645 0769 0753 0764 0773 0764 ]
0693 0653 077 075 0735 0758 0971
0.649 067 0762 0725 0669 0764 0.755
Points 49 = | 0.726 0.694 0749 0686 0.767 077 0.762
0.638 0749 0693 0.76 0766 077 0.748
073 0704 0685 0766 0767 0762 0765
| 0736 0762 0.758 0792 0765 0.711 0.761 ]

nnn = convcn( Points 44, 7) NO patacells -= length(nnn )
. Cells = deletezero cejjs (M0, NO DaaCells) o Ceils = length( Cells )
S measured ,
n measuredd ‘= mean(Cells) ¢ measurcdd = Stdev( Cells)  Standard ervor, b UL A
JN" DataCells
high poins = Moremean(Celis , No ¢y , Split) 1ow points = lessmean (Cells , No ¢y - Split )
phigh = mean( high __; "
measured ( pomts) WoW 1o acure d, = mean(low points)
chigh i= Stdev (high . ) _ '
’ g measured o ( 90"“5) clow measurcdd = Stdcv(low points)
ohigh yreasured,
. ‘- d olow e asured
Standardhigh emror, Standardlow = d

<ror

d .
| Jlengen (high ;o) ¢ Jlength (1ow ojonc)

Appendix 3 »

Sheset No,
A3- 14 of 29

+ 1
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Subject: Calc. No. Rev. No, System No. Sheet No.
_ Drywell Corrosion C-1301-187-E310-037 ///- 187 A3-150f 29
‘ For Nov. 2 1991 d:=d4}

page = READPRN( "UMSOFFICE\Drywell Program data\Nov.

Points 49 = showcells( page ,7,0)
Data

0.767
0.772
0.725
0.772
0.768
0.77

0.766

0.77

0.773
0.766
0.752
0.69

0.684
0.753

0.758
0.751
0.724
0.69

0.768
0.767
0.775

[ 0.697
0.7

0.664
0.758
0.651
0.735
| 0.769

0.651
0.665
0.674
0.716
0.757
0.715
0.771

Points 49 F

nnn (= convert( Points 49, 7)
/

) ) Cells = deletezero 16 (nnn ,No DalaCells)

¢ = Stdev({ Cells )

B measured | = mean( Cells) measured , *

Standard rro; :=

1991 Data\DATA ONLY\D35131_N9l.ixt" )

Dates, = Day yoq{ 11,2,1991)

0.768 ]
0.78
0.77
0.768
0.753
0.778
0.762 |

0.779
0.768
0.768
0.773
0.779
0.765
0.711

NO paracells = length(nnn)

No Cells = Iength( Cells)

S measured 3

JN° DataCells

high points = Moremcan(Ce]ls yNo cents s Split> low points *= lessmean (Cells » NO Cells » Split)
phigh = mean{ high . .

measured 4 ( pomvs) low measuredd = mean (low poims)
chigh = Stdev {high ;0 ) .

measured \"=" points, olow heasured L Stdcv( low points)

ohigh 1 easured
. . , d olow peacured

Standardhigh error Standardlow oo = 4

Jlength <high poims)

d J length (low points)
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AmerGen Calculation Sheet
Bay 13 Area 31
‘ . Subject: Calc. No, Rev. No. System No.
t °  Drywell Corrosion C-1301-187-E310-037 ( 187
s/5e5”

- For May. 30 1992

page ‘= READPRN( "UMSOFFICE\Drywell Program data\May 1992 Data\DATA ONLYAD5131_M92.xt”" )

Points 49 = showcells( page,7,0)
Data

0.755
0.753
0.738
0.688
0.764
0.77

0.767

0.772
0.772
0.766
0.755
0.709
0.705
0.767

0.646
0.642
0.683
0.697
0.754
0.711
0.774

[ 0.705
0.699
0652
0.755
0.642

0762

| 0.773

Points 49 =

non = convcrt(Points 49 s 7)

. _ ) Cells 1= deletezero o) (tmn , No DataCe)Is)

H measured, = mean( Cells )

high points = Moremean (Cc]ls yNoceng» Split)

phigh measured, ‘= mean (high po,.ms)
Shigh peasured, 1= Stdev (high points )
ohigh ;e asured )

Standardhigh error, =
chngth (high points)

c measumdd = Stdev( Cells)  Standard eftnrd o=

Appendix 3

Sheet No.
A3-160f 29

=d+ 1

Dates

o 1= DY eqr(5,30,1992)

-

0.77

0.778
0.762
0.765
0.755
0.773
0.768

0.778
0.762
0.769
0.973
0.771
0.772
0.721

0.767
0.744
0.751
0.772
0.772
0.774
0.77

NO DataCells = length(non)

No Celis = lcnglh( Cells )

G measured 2

JN" DataCells

low [oints 1= lessmean (Ce!ls »No g s SP“‘)

plow measured = mean ( Jow poin!s)

glow casurcdd = Stdev (]ow points)
olow easured ”
Standardlow error, = ;
J length \low points)



AmerGen
Bay 13 Area 31

. ~ Subject:
. Drywell Corrosion

‘ For Dec. 5 1992

12708785 12:05:34

Calculation Sheét

Calc. No.
C-4301-187-E31 Q_-037

Rev. No.

- Appendix 3

/ _S.y_é:ter,r'l No. éh;ei No |
- 187" [ A3-170f 29
”f{/ﬁ/ S R

page := READPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\DATA ONLY\DS131_D92.txt". )

Points 49 = showcells( phgc ,7,0)

[ 0.699 0.651
0.696 0.696
0.657 0.687
Points 49 = 0.761 0.706
0.643 0.756
0.757 0.707
| 0.768 0,771

ann = convert (Points 49+ 7)

Data

0.77
0.774
0.761
0.75
0.71
0.688
0.766

- 0,757
0.752
073
0.685
0.763
0.763
0.771

0.766
0.769
0.756
0.76%
0.766
0.765
0.768

Dates := Day year( 12,58 ,_1.992_’) '

0.774
0.766

0.766

0.771
0.766
0.767
0.716

0.766 |

0.773
0.763
0.761
0.748
0.768

0.764 |

NO pataCelis = !engtt_x( nnn )

. ) Cells 1= delctezcro cels (" Ne Daracetts) o Cells ‘= length( Cells )

Standard error,

H measured A

high Joints

Phigh 1 easured X = mean (high poims)

- ohigh i= Stdev (high

measured . poims)

chigh

'= mean( Cells) 0 measured
d

measured y

Standardhigh oo, =

T flegh (bigh i)

1= Moremean (Cells , No Cells » Split)

= Stdev( Cells )

S measured A

»JN° DataCells

low points = lessmean (Cclls , No Cells * Spiit)

o

olow

Standardlow

W measured ,

measured 4 ‘

error,

= hean (low points)

= Stdev (low pbi‘,’“)

OloW peasured "

Allength(low points) '
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AmerGen - _ Calculation Sheet ‘Appendix 3
Bay 13 Area 31 '

Subject: -~ Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion C-1301-187-£310-037 / tr 187 A3- 18 of 29
/ g/ { ﬁ/ o

For Sept. 14 1994 _ : di=d+1

page = READPRN( "U:MSOFFICE\Drywell Program data\Sept. 1994 Data\DATA ONLY\D5131_94.4xt" )

Points 49 := showcells( page,7,0) Dates, 1= Day yeq (9,14, 1994)

Data

[ 0695 0644 0767 0751 0761 0.77 0759 ]
069 0653 0767 0.745 0724 0.758 (.768
0.656¢ 0.666 0758 0.711 0713 0.761 0.754
Points 49 = | 0.698 0695 0748 0.686 0.764 0.767 0.759
0.638 0749 0.692 0.758 0.761 0.768 0.75
0.724 0712 068 0762 0764 0.756 0.76

| 6.762 0766 0736 0769 0755 0701 0.756 ]

nnn ‘= convert (Poims 49> 7) No DataCells = length( non )

Point 12 and 36 were omitted from the 9/94 data

nnn = Zero one (nnn , No DataCells * 12) non = Zero oo (mm , No DataCells * 36)

Cells i= deletezero Loy (nnn . No DamCeI]s) No gy 1= length( Cells)

4]

measured 4
i mcasuredd =mean( Cells) ¢ measuredd i= Stdev( Cells)  Standard o =
4/ No DataCells
high points ‘= Moremean (Cells , No Cells» Split) low points '= lessmean (Cclls , No Cells > Split)
uhigh . = mean high . ' —
measured ( pomts) plow measured, = mean(low poims)
ohigh = Stdev {high . ' .
measured, \ POH“S) olow measured, = Stdev (low points>
ohigh neasured
i . " clow
Standardhigh ..o = Standardiow - measured 4
Jlengih (bigh .o\ emor, * :
points Jlengxh (10w poings )
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AmerGen Calculation Sheet sl : Appendix 3
Bay 13 Area 31 ,

Subject: Calc. No. Rev. No, ‘System No, ' Sheet No.
? - Drywell Corrosion C-1301-187-E310-037 A2 187 A3- 19 of 29
@ P sl 15y

For Sept, 9 1998 d=d+1

page = READPRN( "U:\MSOFFICE\Drywell Program data\Sept. 1996 Data\DATA ONLY\D5131_96.txt" )

Points 49 = ShOWOe“S( page, 7 R 0 ) Datesd ‘:= Day ycaf( 9 v 9 ¥ 1996)

Data

[ 0.698 0.642 0768 0.748 0.759 077 0.795 ]
0.689 0635 0766 0749 0.764 0806 0.793
0.687 0713 0761 0728 0.744 0761 0.755
Points 4o = | 071 0691 08 02 0764 0766 0.759
0634 0.748 0698 0.79 0.766 0.768 0.748
0756 0707 0722 0765 0.764 0767 0.765
| 0764 0764 0759 0762 0796 0.714 0764 |

nnn = convert (Poims 49,7) NO patacelts = length( nnn)

. ) Cells = deletezero cells(“"“ ,No Da(aCeIls) No egfs = length( Cells)

S measured |
H meas uredd = mean(Cells) © measuredd = Stdev( Cells ) Standgrd ertor, =
. NO DataCells
high points = Moremean(Cells ,No Cells® Split) low points = lessmean (Cclls , No Cells * Split}
phigh = mean{ high __; —
measured ( POH“S) plow measured mean(low poims)
ohigh = Stdev { hi . .
18" measured s ( gh pomts) SloW - eacure d, = Stdev (low poins)
ohigh reasured
slow
Standardhigh i= d . measured
error, 3 . Standardlow error. =
J ength (igh points) ‘ ﬁength (0% points)
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Appendix 3

AmeiGen Calculation Sheet

Bay 13 Area 31

Subject: Calc. No. Rev. No. System No. Sheet No.

Drywell Corrosion C-1301-187-E310-037 A2 187 A3-20 of 29
For Sept. 16 2000 S5 o7 di=d+1

page = READPRN( "UAMSOFFICE\Drywell Program data\Sept 2000 Data\DATA ONLY\D5131_00.txt” )

Points 49 = showcells( page ,7,0)

Dates, = Day (9, 16,2000)

[ 0.689
0.694
0.651
0.691
0.635
0.732
| 0.763

0.644
0.64

0.663
0.69

0.756
0.707
0773

Points 49 =

non i= convert ( Points 49, 7)

-Cells := deletezero 10 (nnn , No DataCel

H measured A

= mean( Cells) ' O measured =
d

Data _

0.768
0.769
0.762
0.751
0.688
0.683
0.753

0.753
0.749
0.723
0.689
0.759
0.768
0.768

0.763
0.733
0.716
0.76%
0.768
0.777
0.76

0.773
0.758
0.764
0.781
0.769
0.784
0.709

0.761 |
0.772
0.753
0.762
0.757
077

0.762 |

No DataCells = length{ nnn }

Ils)

No (it = length( Cells)

Stdev( Cells )

high poings = Moremean  Cells, No ¢y , Split )

high mcasuredd = mcan(high poims)
chigh i= Stdev{high . )
measured ’ \ points
ohigh easured y
Standardhigh ... =

¢ Ji—;ng\h (high points )

Standard rp;
d

[}}

S measurcd )

«]N° DataCells

-
=

low points i lessmean (Cells, No cejys . Split )

mean(low points)

oW easured X :
olow measurcdd = Stdev <low points)
OloW rheacured X
Standardlow ervor, =
Jlength ( low points)
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AmerGen o : Calculation Sheet -~ - I Aépéhfjiii -
Bay 13 Area 31 B ' S
Subject: o " Calc. No. Rev. No. ' qSy:stem No. Shéei No. -
. DryweliCorrosion = - C-1301-187-E310-037 PR/ A3-210f 29
For Nov. 9 2004 o ‘ S : S dmde 1

page = READPRN( "U:MSOFFICE\Drywell Program data\Oct 2004A\DATA ONLY\DS131_00.txt" )

‘Points 49 = showcells(page,7,0) Dates, = Day yeaf (, 9."5004 )

Data

[ 0694 0.649 0764 0.753 0.761 0.773 0.764
0708 0.657 0766 0748 0744 0761 0.769
0743 0650 0757 0711 0716 0759 0.754
Points 49 = | 0.706 0703 075 0.683 0766 0.768 0.76
0721 0753 0695 0.76 0762 0763 0.743
| 0726 0719 0677 0762 0765 0747 0.6
| 0.761 0768 0737 077 0759 0.704 0763

nan = convert (Poims 49+ 7) No DataCells = length({ ntn )

Cells = deletezero cells (nnn , No DataCel]S) No Cells = fength( Cells )

% measured '
B measured += mean( Cells ) G measured = Stdev(Cells)  Standard 0 1F e
d v d d
AJNC’ DataCells
high points 1= Moremean (Cclls , No Cells+ Split) low points = lessmean (Cells , No Cells ' Split)
uhigh = mean( high _ . — .
measored ( pf)xms) _ plow measured = mean(low points_)
chigh = Stdev [ high _ . N .
measuredd ( pomts) clow measurcdd = Stdev (IOW pOlntS)
ohigh heasured. -
e " d : Olow 1easured
Standardhigh error, Standardlow = d
I igh soints) rror :
length ( points Jlength (low points)
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Bay 13 Area 31 .
. Subject:  Cale. No. Rev. No. System No, Sheet No.
{ 7% Drywell Corrosion  C-1301-187-E310-037 F 187 A3-22 of 29

’7f//§/g

Below are the resuits

Dates = §

Standard error =

B measured ©

S measured =

: i . : Standardhigh o =
Hhigh yeasured = | ohigh 1 casured =
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~ AmerGen Calculation Sheet Appendix 3
Bay 13 Area 31

Subject:  calc. No. Rev. No, SystemNo.  SheetNo.
Drywell Corrosion C-1301-187-£310-037 AT 187 A3-23 of 29

7 5-//4/0),

How oeasured = Olow [ eacured = . Standardlow ... =
Total eang = rows(p measurcd) Total oane = 11
.- last( Dates )
’ o i 2
SSE := Z {“ measured, ~ yhm(Dates'"measurcd)i)
i=0
last( Dates ) .
v 2
SSE |ow = Z (p.low measuredi - yhat( Dates , jtlow measured)'.)
i=0
{ast( Dates )
- ) . 2
SSE high = Z (ph:gh measured, ~ yhat(Dates , whigh measm’ed)i)
i=0
Tast{ Dates )
~ 2
SSR = Z (yhat(Dates o B mcasured>i - mcan(p measured>>
i=0
last{ Dates )
v \2
S8R jow = Z (yhat(Datcs,ulow measured)i - mean(ulow measuted}) -
i=20
_ , Jast( Dates )
SSRy. p i= Z [ yhat Dates , phigh ~ mean( thigh 2
high * yhaty + P8 measured |, 8 measured)

i=0
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== AmerGen Calculation Sheet
Bay 13 Area 31

‘ Subject: Calc. No. Rev. No. System No.

Drywell Corrosion C-1301-187-E310-037 A2 187

.‘ "'”. | /fg//g/cu/

DegreeFree oo 1= Total popne — 2 DegreeFree reg =1
SSE SSE .
MSE = — 58 MSE,, i= <o MSE oy = —— "
DegrecFree DegreeFrec oo DegreeFree

Standard oy 1= AMSE Standard jerror = JMSE 1o Standard pioherrgr = JMSE high

SSR 4 _ SSR .
MSR iz SO ___ MSR oy, 1= o MSR g 1=
., - DegreeFree reg . DegreeFree reg - DegreeFree reg
MSR MSR ;
Focta = MSR F_low yotaul = —low F_high ,pou = ____high
' MSE MSE 4.,

MSE high
For 95% confidence level the F Critical is calculated as follows

o = 0.05 Fcﬁtical = qF(l - a, DegreeFree reg’ Degreefree ss) Fcritical = 5.117

The “F" ratio for 95% confidence is calculated:

F F_low F_high
_ £ actaul o CIOW aciayl . . T-MED actaul
~ Fratio = F F_low rarig += Fo F_high ratio = F
critical critical critical
Fratio = 0-302 F_low i, = 0.27) F_high .,4io = 0.286

Therefore in all three cases maans do nat have a slope.

. »

Appendix 3

Sheet No.
A3-24 of 29
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AmerGen . A=ziculation Sheet Appendix 3
Bay 13 Area 31

|
i
i

. Subject: Calc. No. Rev. No. System No. Sheset No.
: Drywell Corrosion C-1301-187-E£310-037 N2 187 A3-25of 29
@ | o7 plisl o
g The following will plot the results for the overall mean, the mean of thinner points, and the mean of thicker -
points

i = 0. Total eane = 1

vgrand measured, = mean (p measured) ogrand peagured = Stdev (Il mcasured)

ogrand
GrandStandard .. 1= _____Eff_s_l’_ffﬂ

Total 1 eans
0grand jowmeasured = Stdev (m"w measured) Wowhgrand measured, = A0 (ulow measured)
‘ ogrand |
GrandStandard g e or = owmeasured
Total o eans

- . phighgrand = mean{ phigh
ogrand piohmeasured = Stdev (”h‘gh measured) measured, ( measured)

ogrand p;ehmeasured

,!Total means

GrandStandard higherror =

T 1 1 T
800 b~ l 1 t T 7]
4
¥ 4 3 + "
B measured x H + "
X % X 750 |~ _
rerand peagured X %X X
0 X
xX X x »
uhigh measured
4+
Hlow measured
cQ0o
phighgrand o0 g 700 - _
D
(n] o
plowhgrend 1posyred & 0 od &) 5
-------- D
650 - B
1990 1992 994 196 1998 2000 2002 2004
Dates
Hgrand measured, 741.329 GrandStandard . = 1.896

‘ o ‘ mean (NOW measured) = 686.107 GrandStandard lowerror = 13
mean (”h igh measured) = 763429 GrandStandard oy orror = 1.744
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Calculation Sheet

! AmerGen
Bay 13 Area 31

Subjectt .~ calc.No.
Drywell Corrosion

C-1301-187-E310-037

- AppendiX3

System No. . Sheet No.

187 7 A3-260f 29

/m/ -

The F Test indicates that the regressaon model does not hold for any of the data sets. However the slopes

and 95% Confidence curves are generated for ali three cases. .

mg = slope (Datcs H rfwasured)

™M jows += Slope (Datcs , low mcasured)

™M highs = slope ( Dates, phigh xﬁcasured)

@, =005 k=2 fi=0.k-1I

year}h‘edicxf = 1985 + 2
| ) Thick predict *= M Yo predict + Y b
Thick jgupredict *= ™ jows "Ye3T predict +*Y lowb

Thick pishpredict *= ™ highs Y62 predict t ¥ highb

‘Thick 4op aimean *= mean( Dates )

sum = Z (Datcsd ~ mean( Dates ))2

¥ highb = intercept (Datcs s phigh

Yp T imercept(Dates W measurcd)

Y jowb = intercept ( Dates , ylow measured)

measurcd)



12/06/95 12:05:34

AmerGen % Calculation Sheet Appendix 3
Bay 13 Area 31 ' : :

. Subject: " Calc. No. Rev. No. System No. Sheet No. i
;... Drywell Corrosion ‘ : C-1301-187-E310-037 . 187 A3-27of 29
‘o - o7 515>

For the entire grid

upper, = Thick predic‘lf

. 2
(y car predict, ~ Thick actualmean)

[,_ o ' ) I
+ gty 1 = —, Total - 2 j-Standard I+ +
\" T 7T means , error (d+1) sum
lowm'f = Thick predictr
. 2
Oy Total 2) dord 1 (ywprcdictf" Thick actualmean)
+~lgt{] - —, Total .- 2]-Standar SRR EE +

2 means / error 4+ 1) p-

General area Tmin for this elevation in the Drywell
Tmin_gen 51, = 541 (Ref. Calc. SE-000243-002)

~*‘*ﬂ-—~°_._-.<........._,<..,.......~—«
750 r- uh-lmh:«Nqull'n«‘un.lkmhu--'4'-0-— -
Thlckpq-ediu o )
upper
- mg = ~0.513
........... 650 — ]
K measured
9
Tmin_gen 5)
ER— 800 |
550 I~ ]
RSAR————
i ' ' !
o 7090 2000 10 2020 2030

YERX predicts YO peedicts YOAT peedicts DAteS, year predior
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AmerGen Calculation Sheset Appendix 3
Bay 13 Area 31 :

Subject: ' ' Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 & Z 187 A3- 28 of 29

‘4/5//5/95"

For the points which are thicker

upper, := Thick highpredict, -~

, . 2
o \ [ year predict, ~ Thick aetualmean
+ gty - ! Total ~ 2 j-Standard 1+ ] \ :
5 means ) _ higherror (d+1) sum
lower, = Thick highpredict,
. 2
N (year predict, ~ Thick acrualmean)

a
ot
+ ~] qt{ 1 - —, Total - 2 |-Standardy,; 11+ o+
q( Py means ) highertor @r D "

k: i L i 1
. ) 300 1 i
750
Thick edict
et g |- =
jihigh e acured
o B o T = mhighs = ~0.46
Tower
upper 650 t~ -~
Tmin_gen 54
SEnuam—
600 1~ -
550 p~ -
’ -
i 1 | 1
1980 1990 2000 2010 2020 2030

Year predicys Dates, year gredicts Yo7 predict» Y63 predict
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AmerGen Calculation Sheet Appendix 3
Bay 13 Area 31
. Subject: Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion C-1301-187-£310-037 e 187 ' A3-29 of 29
g 77 I~
@ /503
For the points which are thinner
upper /= Thick lowpredict,
. - : -
\) 1 (year predict, ~ Thick actualmean)
2

o
t
+ qt{ 1 - — , Total ~ 2 !Standard -+ +
q ( 2 means / lowerror (d+ 1)

’Ow“r = Thick Jowpmdictf

. N2

&y Total 2| Stend . 1 (yearpredictr" Thick actualmean)

+ -1 gt - —, Total ~ 2 |-Standard AN +
9 3 means lowerror s D) :

‘ ! T T ;
,_.CL,..”D”._
Thick jowpredict e - s
650 — |
How
[« I s
lower
\-!WY -
Tmin_gen &3 00 ]
L
550 1~ )
S A
1980 1950 2000 2010 2020 2030

YER predict> D3%3. YOOr predices Y22 predict> YOO predict

There are no pits identified at this location
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AmerGen e Calculation Sheet T Appendixd
Bay 15 Area 23 ‘ ' r . CReLn R T
' v Subject: - : Calc. No. _Rev. No. - System No.” . .- Sheet No. e
~ Drywell Corrosion _ C-1301-187-E310-037 P A o Ad-tof32
e . Uepe
A 4 Appendix 4 - Elevation 50’ 2" Bay 15, Area 23 - St 7 o
" Nov § 2004 Data ' ' .

The data shown below was collected on 11/9/2004 .

page i= READPRN( "UAMSOFFICE\Drywell Program data\Oct 2004\DATA ONLY\D5123_00.txt* )

Points 49 := showcells( page,7,0)
[ 0731 0737 0.747 0754 0759 0.757 0.759 ]
0765 0745 0755 0758 0.734 0714 0.74]
0743 0756 0722 0.743 0.738 0725 0.758
Points 49 = | 0.768 0755 0753 0749 0632 0751 0754
0753 0.731 0.768 0751 -0.705 0.743 .0.743 |
0759 0764 0.724 0772 0715 0701 0.763 |
| 0.752 0766 0733 0753 0694 0732 076 |

. : ’ Cells := convert (Points 49,7) - No pataCells ‘= length( Cells )
For this. location the following paint is a pit and will be trended separately (Referencé 3.22)

Cells 1= Zero ;pq (Cells . No paaceyys - 26) ';zle thinnest point at this location is shown
ow .

Cells = deletezero oepy (Cells, No paracel ) minpoint 3= min(Points 49)

No DataCells = length(Cells) minpoint = 0,632
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AmerGen Calculation Sheet Appendix 4
Bay 15 Area 23 )
Subject: R Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion €-1301-187-£310-037 Al 187 Ad-2 of 32
. \ | o 5719/~
Mean and Standard Deviation
M gorpal (= mean{ Cells)  op = 744.854 O etua] = Stdev( Cells) 6 5 op0p = 18313

Standard Error

L4
— actual
Standard o T : Standard ., = 2.643
»JNC' DataCells
Skewness

Skewness = . (NO DataCclIs) 'Z(CC"S -4 actllal>3
(No DataCells ~ 1)'(N° DataCells ~ 2)'(0 amual>3 Skewness = ~0.99

Kurtosis

Kurtosis =

: _ 3
No DataCells ' (N® DataCells + 1)'2(C°“S - “actual)
y#¢ Kurtosis = 0.542

(No Batacetts = 1) " (No pagacelts =~ 2)*(No patacelts — 3) '(" actual }
3 ~(No DataCells ™ 1)2

4 -
(No DataCells ~ 2) '(N° DataCells ~ 3)

Normal Probability Plot

j = 0. last( Celis) st = sort{ Cells)

p—
Z( sit= srtj) or
- \
rank =
Zsrt=srtj

S AR I
[l

rank,
- j

o} e r——— e o,
3 rows(Cells) + 1

x = 1 N_Score, := root[cnorm(x) - (pj) ,x]
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AmerGei- - Calculation Sheet _ Appendix 4

_ Bay 15 Area 23 .
.‘ Subject: Calc. No. Rev. No. System No. Sheet No.
s Drywell Corrosion C-1301-187-£310037 4L 187 Ad-3of 32

9 Y7 st

Upper and Lower Confidence Values

The Upper and Lower confidence values are calculated based on .05 degree of confidence "a”

@ = 08 Ta = qt{/l - ;),43]

\

Ta = 2.011

9 actual
Lower g5eiCon = M actual = T8 —mmmmmr Lower g504Con = 73934

.JN" DataCells

O actual

Upper 95%Con '~ R actual t Tot e Upper 95%Con = 750.169
‘ JNO DataCells -

These values represent a range on the caiculated mean in which there is 95% confidence.
Graphical Representation

. _ Distribution of the “Cells” data points are sorted in 1/2 standard deviation increments (bins) within +/- 3 standard
. J - deviations

Bins := Make bins (1’- actual+ @ amual)

Distribution = hist( Bins , Cells )

Distribution =

The mid points of the Bins are calculated

= Bins, + Bins, _ )
k= 0.11 Midpoins, :___( k . S g1/

normal curve, = pnorm (Binsl B actual » © actual)

normal curve, = pnorm(Bmsk+ 1R actual* @ acrual) - pnorm (Bmsk M actual acmal)

-

.‘ _ normal yeve *= NO papaelts "POMM2! cyrye
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05 Sl nlss
Results For Elevation 51’ 10™ Bay 15, Area 23 _
The following schematic shows: the the distribution of the samples, the normal curve based on the actual
mean and standard deviation, the kurtosis, the skewness, the number of data points, and the the iower and
upper 95% confidence vaiues. .

Data Distribution
T T ] T T
uin P oactual = 744.85¢
10 b~ » -
-\ . Uacml = 18-313
Disibution - \ _ Standard ., = 2.643
notmal curve \.._..
s b — \ ~| Skewness = ~0.99
Kurtosis = 0.542
0 i ] ] 1
630 700 120 740 760 780 $00
‘ - : Midpoints, Midpoints
Lower 95%Con = 739.54 Upper 95%Con * 750.169
Normal Probability Plot
3 T T T T
20 X -

N_Score; 0
- 3 XX
X X X R()X‘

e e x% o=
x X
x .
~2 » -
-3 ] 1 } 1
630 700 120 740 760 780
!

Past calculations (ref 3.22) have spiit this grid into two separate groups and performed analysis on bath groups.
In order to be consistent with past calculations this data will be split in two groups and analyzed. The entire data

set will also be evaluated.
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Split = 744 This value will results in a thinner sub set of points to which is consistent with previous

calculations {ref. 3.22)

The two groups are named as follows:

oW points 1= lessmean (Cells ,No pyiacens ’Sp“t>

Mean and Standard Deviation
Hiow 4 yual = mcan(low points)
high 4eya) = mean(high o)

Standard Error

OloW 4ctual

Standardlow o =

,Jlength (low points)

Skewness

Nolow pataCelts = length (10w poine )

-Standardhigh .., =

high points = Meremean (Cells »NO pataCells » Split)

clow = Stdcv(low

actual * points)

Ghigh 4oqq) ©= Stdev (m'gh po;ms)

ohigh actual

,Jl:ngth (high points>

(Nolow DaxaCells) -Z(low points — Hlow actual)3

Skewness low ©

Nohigh paiaCetts *= length (bigh poinns )

(Nohigh pygacents ) “E( Migh points — Hhigh acryal )

(N°I°W DataCells ~ 1)'(N°1°W DataCells ~ 2)" (olow actual)3

W

Skewness high =

(Nohigh Datacetts = 1)(Nohigh pataceits = 2)(ohieh actuar)
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Kurtosis U

3 -
?

. . -3
Nolow DataCells * (NO‘OW DataCells + 1) -z(low pom‘s - )JlOW acma]) .

Kurtosis j,,, =

( Nolow paacents = 1 )+ (Nolow DaxaCells = 2)+(Nolow piacetts = 3) (olow actual)
oo 3 (Nolow pyacels = i
(Nolow DataCells )»(Nolow DataCells ™ 3)

ey
4

Nohigh DytaCells { NoWigh pataCells + 1) T{high poinss = High gorua1 )
(Nohigh paracetls = 1) (Nohigh poiaceits = 2)" (Nohigh pogacerts = 3)+( ohigh ac‘“9‘>
_ 3 (N°h'gh DataCells ~ 1)
(Nohigh paacens ~ 2) +(Nobigh pagacetts = 3)

Kurtosis high =

Normal Probability Plot - Low points

1:=0. last(]ow points) S o = sort(low points)

J Z(”‘ low = srt low')‘L

k
rank 1, = . ‘ ran fow,
_— =
: i
Zsrt ow = st lowl oW rows(low poinﬁr) + 1
x =1 N_Score ldwl = root[ cnorm( x ) - (p '°“’|> ,x}
Normal Probabiiity Plot - High points

hi=0. Iast(high points) srt high = son(hlgh pomts)

[ ——y >
H=h+l : Z(srt high™= Srt highh) H rank

rank highh = hlghh

S o e P high, =
Zsrt high‘s” highh o l'OWS(hlgh pomts) + 1

_ ’ - X = 1 N_Score high, = root[cnorm(x) - (P highh) ,x]
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Upper and Lower Confidence Values
= 05 To=qf (1 -2, 48
@= ok 3/ Ta = 2011
: ohigh ;ctual
Lowerhigh g5o,c0n = Hhigh geryg) — To
ANotigh pacelts
. chigh actual
Upperhigh 950,0n = KhIgh 5oqpa) + T
: Nohigh pyaraceits
clow actual

Lowerlow gsoscon = HIOW 4040 ~ Ta ,
Nolow paacells

clow
ctual
Upperlow gsocon = HOW gyl + T e

Nolow patacelis

. ’ Graphical Representation of Low Points

Bins 1, 1= Make ping (plow actual » 10 actual)

Distribution ., = bist<Biﬂ5 Tow » low points)
Distribution low =

The mid points of the Bins are calculated

Bins + Bins )
( h:)wk lowk 1

2

Midpomts low =
k

normaliow curve, ‘= pnorm (Bms low, JHIOW 410y - OlOw actual)

normallow = pnom ( Bins lowk , llow actual * clow actual) - pnoml(Bins low. + Hlow actual’ clow actual)
: : +1 k

curvek

’ normallow .. = Nolow DataCells -normallow curve
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Graphical Representation of High Points
Bins piop, = Make g (uhigh actual - Ohigh actua])

Distribution high = hlst(Bms high’ high points) Distribution high =

(Bin; blghk + Bins highk + |>
2

k=0.11  Midpoints highk =

normalhigh gyrye = pnorm( Bins pign_ +Ahigh acyya) » high acmal)

normalhigh ..., e, = pporm(Bins high, ot uhigh actual + Ohigh actual) - pnorm < Bins high, * phigh a1+ Ohigh 4,

normathigh . .. = Nohigh py,.. o1 -normathigh curve
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Ve

Results For Elevation §1' 10" Bay 15, Area 23 Thinner Points

Hlow , g0y = 72745

clow actual = 14,831

Kurtosis low = -0.037

Skewness |, = "0.925

Standardlow error = 3316

A i ) Nolow pataceits = 20

760 720 740 760
Midpoints 1y, Midpoints oy,

. 680 780

Lowerlow g0,y = 720.782 Upperlow gso,c0n = 734.118

I T i ¥ !
X
X
X
X
. )22<
foos % -
X
x
x
X
x
- % -
x
X
i i { i I
690 700 710 720 730 740 750
snlowl

The above plots indicates that the thinner points are normally distributed.
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" Results For Elevation 51’ 10" Bay 15, Area 23 Thicker Points S
8 T T T T L N
high 5o o1 = 757.286
-ohigh ,cpua) = 666
LY od - ”"L_ “1
//- N\ ' 1 Skewness high = 0.378
Distribution pien ) : / '
1 ab -

normalhigh cne

Kurtosis high = 0317

2 b : - Standardhigh

\ : 70 740 750 760 770 780
Midpoints high> Midpoints high

error = 1259

Nohigh paacens = 28

LOWETgS%Con = 739.54 UPpCl’ 95%Con = 750.169
2 -
T T T T L,
X
X
x X
e
X
N Score g, o} : x X _ -
X X X % x '
X
x .
-1 . x - : = :
X
X
L { I 1 £ 1
745 750 755 760 765 70 775
mhighh

The above piots indicates that the thicker points are normally distributed.
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Calculation Sheet

Calc. No.

C-1301-187-E£310-037

‘ Elevation 51’ 10" Bay 15, Area 23 Trend
Data from March. 1990 to Sept. 2000 is retrieved.

For March 31 1990

Rev. No. System No.
187
<l f//(/ N

' Appendit4.

Sheet No.
A4- 11 of 32

page := READPRN( "U:MSQFFICE\Drywell Program data\March 1990 Data\DATA ONLY\D5123_March90.txt" )

Points 49 = showcells ( page ,7,0)

[ 0.728
0.764
0.755
Points 49 = | 0.765
0.757
0.758
| 0.758

0.753

0.76
0.758
0.756
073
0.762
0.762

nnn = couvcxt(Points 49> 7)

trended separately.

o,

Data

0.764
0.751
0.721
076

0.763
0.736
0.747

0.763
0.764
0.748
0.757
0.749
0.742
0.755

0.755
0.741
0.737
0.643
0.708
0.719
0.695

Datesd = Dayyear( 3,31,1990)

0.776
0.722
0.754
0.756
0.75

0.731
0.729

0.762 ]
0751
0.761
0.775
0.753
0.762

0.752 |

No DataCells = length(non)

Point 26 is a pit and will be trended separately

Pit 6, i= Get_Pit data (970, NO DasaCells 1 26) |0 = zero

Cells := deletezero o) (nrm , No DataCclls)

No Cells. = length( Cells }

u measuredd i= mean( Cells ) Y measuredd = Stdev( Cells )
high points ‘= Moremean (Ce]ls s NO epig » Split)
phigh measured, = mean (high points)
chigh oo cured , = Stdev (high points)
ohigh yeacured
Standardhigh .10 d

’ ' " ,chngm (nigh poings)

Standard error,

b
-4

emor ]

one ('“m »No pataCells » 26)

4]

The following points are pits and are omitted from the calcaution of the mean. These pits will be

measured 4

JN° DataCells

10W pings = lessmean (Cclls +No cejis » Split)

. - 4
plow measurcdd = mcan\low points
olow measured, = Stdev (low p oints)
Olow ) easured .
Standardliow =

J]ength ()ow poims)
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For April 26 1990

page = READPRN( "U:MSOFFICE\Drywell Program data\Apﬁl 1990 Data\DATA ONLY\D5123_April90.xt” )

Points 49, = showeells(page, 7.0) Dates, = Day yeur(4,26,1990)

Data

-

[ 0739 0.757 079 0.776 0.763 0.755 0.768
0.769 0.764 0.766 0.779 0.753 0.731 0.756
0.758 0.764 0728 0.753 0.74 0759 0.765
Points 49 = | 0.770 0.761 0.765 0.763 0.652 0.763 0.763 |
0.763 0.734 0.765 0.753 0.713 075 0.763
0.778 077 0.75 0.775 0.724 0747 0773
| 0.772 0.773 0.754 075§ 0.706 0.733 0.769 i

nnn = convert (Points 49> 7) No paraCeljs = length( ann)

Point 26 is a pit and will be trended separately

Pit 26d = Get__Pﬂ data (nnn , No DataCells * 26) ann 1= Zero one (nnn No DataCells 26)

Cells = deletezero cells (nnn , No DataC_elIs) No Cells = length( Cells )

‘ : O measurcd y
M mcasurodd = mean( Cells’) ] measurcdd = Stdev( Cells)  Standard error, 1T ———
'JN" DataCells
high points = Moremean(Cells , No Cells’ Sp]it) low points = lessmean (Cclls yNO capg s Sph't_)
ythigh = mean( high _ . -
measurcdd ( PO'“tS) plow measured, mean (low points)
chigh ‘= Stdev{high _ . .
measumdd ( POI“‘S) olow measurcdd = Stdev (low points)
‘ = ohigh measured ‘ Olow neasured
Standardhigh rroy, = Standardiow _ = C
d ,Jlength (bigh i) error,
poinis ,chngth (low points)
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‘ For Feb 23, 1991 . # f// g/é(

page = READPRN( "U:\MSOFFICE\Drywell Program data\Feb 1991 Data\DATA ONLY\D5123_F91.txt" )

d=d+ 1

Points 49 1= showcells( page ,‘7 ,0)

Datesd = Day ycar( 2,23,1991)
Data

[ 0.733 0755 0.768 0.765 0.759 0.758 0.769 ]
0769 0.766 0.767 0.768 0.754 0.726 0.763
0764 0761 0734 0.753 0747 0757 0.763
Points 4o = | 0.783 0771 0765 0.761 0.645 076 0.755
079 073 0767 0752 0.727 0754 057
076 0767 0751 0757 0717 0.733 0.76
| 0.767 0766 0.749 0764 0701 0733 0.76 |

nnn = conveﬁ(Points 49+ 7) No pacacelts = length(nnn)

Point 26 is a pit and will be trended separately '
- , Pit5¢ = Get_Pit ;.. {nnn,No ,26 .
‘ ) . 26 » = da@\ DataCells ) ann = Zero < nn, NO paaCelts » 26)

Cells := deletezero cells (nnn ,No DataCells) No Cells = Jen gth( Cells )
(o]

measured 4
T mcasuncdd = mean{ Cells) ¢ measuredd = Stdev( Cells)  Standard , [\ % oo —
/J NO DataCells
high points = Moremean (Cclls 2 NG Celis» Split) oW points i lessmean (Cells No cetts » Splii)
phigh = mean{ high : ' .
measured, ( pqmts) Hlow measured L mean (1w poin )
chigh 4 = Stdev(high o~
measured ( pomts) olow measured = Stdev (low poinrs)
ohigh 1 easured '
. . d Olow easured
Standardhigh = — d
ervor femgth { bigh . ) Standardlow or, i~
Alength (high poingg Jlength (19% points )
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For May 23 1991 di=d+ !

" page != READPRN{ "U:MSOFFICE\Drywell Program data\May 1991 Data\DATA ONLY\DS5123_M91.txt" )

Points 49 = showceells( page ,7,0) Dates g = Day year( 5,23,1991)

Data

f 0.735 0758 0769 0.766 0.767 0.757 0.767 |
0771 0.766 0.757 0.771 0.747 0727 0.757
0.758 0.766 0.729 0.754 074 0.76 0.766

Points 49 = 0.772 0.761 0.766 0762 0648 0762 0.762
0.763 0.737 0.767 0.752 0714 0.754 0.759
0.764 0.768 0.74 0.75 0724 0.738 0.768

| 0.764 0.766 0.754 0.763 0.705 0.746 0.75%

nnn .= convert (Points 49> 7) No_DataCeﬂs = length(onn }

. ) Point 26 is a pit and will be trended separately

Pit = Get_Pit nnn , No ,26 .
264 - data( DataCells ) nnn = Zero onc(""“ s NO DataCells * 26)

Celis := deletezero cells (nnn , No DataCells) No Colls = length( Cells )

: % measured ’
i measurcdd = mean( Cells ) ¢ mcasurcdd = Stdev( Cells)  Standard error, .
JN" DataCells
high points = Morcmean (Cells s NO s Split) low points = lessmean (Cells + No cells Sp!it)
high 1= mean{ high .: —_
measured N \ POWS} pow measured, = mean(low points)
chigh = Stdev( high . " _
measured (high poires) SloW measured,, = Stdev (10w points)
ohigh neasured
s - 4 olow peasured
Standardhigh o ¢ Standardlow gprp 1= d

¢ ,J length (high poinls) ¢ J length ('0‘” points)
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5//% s
For Nov. 2 1991
di=d 4 |

page = READPRN( "U:\MSOFFICE\Drywell Program data\Nov. 1991 Data\DATA ONLY\D5123_N91.axt" )

Points 49 = showcells{ page,7,0)
Data

[ 0.736- 0.757 0.769 0.768
0772 0769 0.763 0.771
0762 0768 0.728 0.756
078 0767 0.771 0.769
0.766 0.747 077  0.757
0765 6771 0748 0.771
| 0773 0771 0755 0764

Points 49 =

nnn = convert (Points 49> 7)

Dates, := Day your(11,2,1991)

0.766 0.763 0.768 |
0759 073 0.759
0.748 0.757 0.767
0.65 0638 0.772
0726 0773 0.777
0722 0745 0.778
0.702 0731 0.764 J

No DataCells = ‘Cng‘h( nnn )

Point 26 wase ommitted from all data and for Nov. 91 point 27 was deleted

Pit 26d = Get_Pit data (nnn , No DataCells * 26)

nnn = Zero (xmn + NO DataCells » 26)

Cells 1= deletezero 16 (nnn , No DataCeIls)

non = Zero g, (nnn + NO DataCelis » 27)

Ne Cells = length( Celis)

% measured ”
- “mcasurcdd =mean{Cells} o mcasurcdd = Stdev(Cells)  Standard exvor, .
JN" DataCells
high points = Morcmean(Cclls +NO s » Split) low points = lessmean (Cells »No celgs Split)

phigh measuredd = mean (high points)
ohigh measureq, 1= Stdev {high poines )

ohigh easured »

Standardhigh o0 7
4

Jlength (vigh points)

plow mcasmdd = mcan(low points)

o / 3\
olow mcasurcdd = Stdev \Iow points )

oloW easured .,
Standardlow

Tl Jlengih (low Lo )
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of / ~
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For May. 30 1992 di=d+ 1

page = READPRN( "U:\MSOFFICE\Drywell Program data\May 1992 Data\DATA ONLYD5123_M92.txt" )
Points 4 = showcells( page, 7,0 . )
49 (pag ) Dates; = Day yur( 5,30, 1992)
Data

[ 0757 0765 0.776 0774 0771 0764 0.775 ]
0778 0773 0.765 0.778 0.7SS 0736 0.767
0.767 0775 0.734 0763 0.752 0767 0.775
Points 49 = | 0.778 0768 077 0.767 0656 077 0.769
0.776 0738 0.776 0756 0.712 0.755 0.768
0.767 0772 0745 0.756 0.727 0746 077
| 077 0774 0.764 0.763 0766 0.752 0.771 |

nnn = conven(?oints 495 7) No patacelts == length(nnn)

Point 26 wase ommifted from ail data

. . - N
Pit 56, = Get.Pit data (P No Daacerts 1 26)

Zero e (nnn +NO DataCels » 26)

Cells := deletezero cells (nnn , No DataCclls) No Celts = length( Cells )

% measured ”
7} measuredd = mean{ Cells } o measuredd = Stdev(Cells)  Standard error, e
J No pataCells
_ high points = Moremean (Cells vNo g » Sph't)  Jow points = lessmean (Cells +No cepis - Spli()

phigh := mean{ high ;.. ' =
measuredd ( points }ﬂow measuﬁdd = mean (lOW pomts)

chigh measuredd = Stdev (h'gh points) clow = Stdev (low

: s )
measured g points

oh igh measured
Glow
Standardhigh ... = e measured

¢ A]lmgﬁ_l (high soines)

Standardiow error. =

d chngth (low points)
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‘ For Dec. 5 1992 o /5/“'/, di=d+ 1

page = READPRN( "U:MSOFFICE\Drywell Program data\Dec.

Points 44 = showcells( page,7,0)
Data

0.768
0.746
0.748
0.65

0.705
0.73

0.704

0.769
0.756
0.731
0.762
0.769
0.745
0.756

0.767
0.771
0.758
0.762
0.755
0.775
0.763

[ 0.735
0.771
0.76

0.772
0.765
0.767
| 0.767

0.758
0.767
0.771
0.763
0.738
0.77

0.771

Points 49 =

nnn = oonvert(Poims 49 7)

Point 26 wase ommitted from all data

@)

Pit 26,1 = Get__Pi' data (nnn ,No DataCells * 26) nnn ¢

Cells := deletezero .14 (nnn i No DataCcns>

1992 Data\DATA ONLY\D5123_D92.xt" )

Datesd = Dayycar( 12,5,1992)

0.774 |
0.76
0.772
0.763
0.765
0.769
0.769 |

0.765
0.728
0.754
0.763
0.772
0.745
0.757

NO pagaCells = length(nnn)

Zero one (nnn s NO pataCells » 26)

No Cells = kﬂgﬂl( Cells )
¢ measured
N measuredd = mean(Cells) ¢ measuredd = Stdev(Cells)  Standard .0 1= ——ee
' JN" DataCells
| high points = Moremcan(Ce]ls s No s Split) | low points = lessmean (Cells +No reits - Split)
: phigh ‘= mean( bigh . , -
.‘ mcasurcdd ( pomts) plow measuredd = mean(low points)
i ~ chigh = Stdev (‘high . -
measured ( PO"“S) glow measured, = Stdev (lpw points)
ohigh

{ ' Standardhigh , = measuredy Slow measured
181 error Standardlow ... = 4

: . d B .
] , ,chngth (hngh points)‘

‘\ﬁength ( low poims)
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o | 7 55
For Sept. 14 1994 di=d+ 1

page = READPRN( "U:MSOFFICE\Drywell Program data\Sept.1994 Data\DATA ONLY\D5123_94.1xt” )

Points 49 = showcells(page,7,0) Dates ¢ = Day yca.r( 9,14,1994)

Data

[ 0.732 0753 0764 0762 0.763 0.757 0.766
0.767 0761 0749 0767 074 0723 0752
0756 0.765 0725 0.752 074 0756 0.749
Points 49 = | 0.767 0757 0.761 0.758 0.645 0759 0.758
0764 0735 0.765 0.7 0.705 0748 0756
0.764 0.762 0.741 0748 0.724 0.742 0.764
L 076 076 0753 0759 07 0748 0.754 |

nnn = conven(l’oims 49> 7) No DataCells = tength{ nnn )

Point 26 wase ommitted from all data

Pit 26, = Get_Pit data("“" +NO DataCells ,26) nnn = Zero oo ( nnn , No pyataCells - 26>

Cells = dgletezcro cells(m‘m ,No Da!aCclIs) No Cells = length( Cells )

% measured d‘
o measuredd = @ean( Cells) © measuredd = Stdev( Cells)  Standard error, = e
ANO Datacetis
high Soines = Morcmean(Cells 2 No Cetls - Split) ToW poings 1= lessmean (Cclls No eyt - Split)

phigh' = mean| high __. =
measured ( pomts) plow measured, = mcan(low points)

u

ohigh = Stdev (high _ . ‘
€Y measured ; ( & pomts) slow measured, = Stdev(}ow pm‘nm)

Ohigh measured : ' clow

Standardhigh eor. T Standardlow ervor. =

, ’ . d J;ngth { high poinls) d chngth <low points)

measured 4
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: For Sept. 9 1996 . : s Cdimdel

page '= READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1996 Data\DATA ONLY\DS123_96.4xt” )

Points 49 = showcélls( page, 7,0}

Dates.»d = Day ycgr( 9.9, 199'6).

Data

0.753
0.762
0.763
0.759
0.735
0.765
0.766

[ 0.729
0.765
0.756
0.766
0.771
0.761
| 0.759

Points 49 =

mnn = coﬁven(Poims 49> 7)

Point 26 wase ommitted from all data

o)

Cells := deletezero coyy (nnn , No Daracefts )

0.762
0.758
0.722
0.783
0.779
0.735
0.748

Pit 26d = Get_Pit dam(mm , No DataCells * 26) nnn .

0.766 |
0.753
0.745
0.769
0.752
0.768
0.763 J

0.754
0.745
0.738
0.638
0.709
0.719
0.685

0.761
0.77

0.752
0.761
0.753
0.744
0.76

0.754
0.725
0.752
0.758
0.754
0.754
0.725

No DataCells *= length( nnn )

Zero e (nnn + NO DataCells » 26)

No (s = length( Cells)
0 measured A
i measuredd = mean(Cells) © measured, = Stdev( Cells )  Standard error, T e
JNO DataCells
high points = Moremean(Cells yNo epps Split) low points = lessmean (Cells v No et Sp!it)
phigh ‘= mean{ high _ . = '
measured < PO"“S> plow measured, 1= mean( low pO.imS>
ohigh = Stdev (high . o
, measured | ( POWS} clow measured, Stdev (low poims)
ohigh measured
clow
Standardhigh oo = d Standard] _ measured
d ,jlength (high ims) fan o erory ~ \
. po ,Jlength (Iow points )

__":_-':;“A-bpéhglx.ﬁ , o .
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Rev. No.

C-1301-187-E310-037
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Appendix 4

System No. " Sheet No.

187 A4-20 of 32
di=d+ 1

page := READPRN{ "UAMSOFFICE\Drywcll Program data\Sept 2000 Data\DATA ONLY\D5123_00.txt" )

Points 49 ‘= showcells(page, 7, 0)

Points 49 =

nnn = convert (Points 49,7>

[ 0.735

0.768
0.74
0.77
0.754
0.763

| 0.756

Data

0.746 0.758 0.757
0.756 0.757 0.763
076 0726 0.747
0.757 0.76 0.753
0.736 0.769 0.753
0764 0.734 0.749
0.759 0.753 0.758

Point 26 wase ommitted from all data

0.761
0.738
0.744
0.634
0.695
0.719
0.704

Datesd = Day ycar( 9,16,2000)

0.753
0.72

0.739
0.757
0.75

0.717
0.73%

0.761
0.744
0.74

0.761
0.749
0.769
0.759

No pyaCelts = length(nnn)

Pit 26d = Get_Pit data(“"n . No DataCells * 26) mnn = Zero . (nnn , No DataCells » 26>

Cells := delete2ero oy o (““_“ +No DataCells)

B measuredd = mean( Cells )

high pomts :

)

measured 4 :

No i i= length( Cells )

= Stdev( Cells )

= Moremean (Cells +NO Ceis - Split)

phigh measumdd ‘= mean (high points)

ohigh rmeasured = Stdev (igh points )

Standardhigh

error, *

ohigh 1 casured ,

Jiength (high o)

Standardlow

Standard gergr

I

ow pOi(ltS .

% measured

JN“ DataCells

= Jessmean (Ceils ,No Cells* Split)

oW e asured 3 *= mean (low poims)

glow

measurcd 4 '

error, *7

= Stdev (10W points>

OloW 1easured ,

¢ chngth(low noints)
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Sheet No.
Ad- 21 of 32

di=d+1

For Nov. 9 2004

page = READPRN( "U\MSOFFICE\Drywell Program data\Oct 200\DATA ONLY\D5123_00.txt" )

Points 49 1= showcells( page ,7,0) ' Dates, := Day (11,9,2004)
d year r 4

Data -

0.759 |
0.741
0.758
0.754
0.743
0.763
0.76 |

0.757
0.714
0.725
0.751
0.743
0.701
0.732

0.754
0.758
0.743
0.749
0.751
0.772
0.753

0.759
0.734
0.738
0.632
0.705
0.715
0.694

0.737
0.745
0.756
0.755
0.731
0.764
0.766

0.747
0.755
0.722
0.753
0.768
0.724
0.733

[ 0.731
0.765
0.743
0.768
0.753
0.75%
| 0.752

! Points 49 =

nnn = convert (Poims 49: 7) No DataCells = length( nnn)

. ) Point 26 wase ommitted from all data

Pit 26, = Get_Pit 400 (nnn s NO DataCells » 26) onn 1= Zero . (rmn v NODyataCelis » 26)

Cells = deletezcrp cells (nnn , No DataCclls) No Cells = length( Cells )

9 measured y

JN° DataCells

oW points = lessmean (Cc]ls +NO (et Split)

il measuredd = mean( Cells ) c ’mcasuredd = Stdev( Cells)  Standard error, =

high o oins = Moremean( Cells, No gy » Sph’t)

phigh = mean{ high .. ' =
measured, ( PO'T“S) plow measured, mean(!ow points)
chigh i= Stdev ( high . = .
measured ( POlﬂ‘S> slow measured, Stdev (I"W points)
ohigh easured
. - (] olow pheasured
Standardhigh o 1= J N Standardlow .. = :
length { high _ . ' d
( points | ,J length ('°“’ poims)
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Below are the results

K measured =

phigh poacured =

12798705 12:05:134

Calculation Sneet

Calc. No.
C-1301-187-E310-037

Dates =

chigh

1.991410°

1.991410°

1.992010°

1.9921 03

1993010°

3

1.995« 10

1.997.1 03

2.001.103

2.005. 103 .

measured ~

[+

Rev. No. System No.

measured =

AT 187

7 clsle

Standard

Standardhigh error ©

error ~

Appendix 4

Shest No.
A4-22 of 32
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T sl g

clow Standardlow

HIOW 1heasured = measured = error =
!
Total 1 cang = rows (“ m_casurcd) Total pyeang = 11
. last( Dates ) .
= : 2
‘, : ) SSE := Z (ﬂ measured, ~ yhat(Datcs '“mcasured)i>
i=0 . |
Jast( Dates )
: 2
SSE o = Z (plow measured. — yhat(Datcs,u]ow measurcd).)
R . 1 1
i=0
last( Dates ) ‘
‘ — . ' . 2
SSEhigh = Z (“h’gh measured, ~ yh‘“(Da“S'“h’gh measured)i)
i=0
last{ Dates )
SR = { yhat{ Dat - Y\
SSR yhat{ Dates '”measured) me"“(“ mcasured/)
1
i= 0
last{ Dates )
= 2
SSR joy = Z (y hat (Da‘“ » plow measured)i — mean (’M‘" measured))
i=0

‘ last( Dates )
3

; ~ . . 2
. SSR high = (yhat(Dates.uhgh measured)i - mean(u.hygh measured_))
: i=0 ‘



AmerGen

- Bay 15 Area 23
Subject:
Drywell Corrosion

DegreéFrce s = Total ...

SSE
DegreeFree

MSE =

Standard grrg, 1= A/MSE

MSR = ............S_.“.;:R._____
DegrecFree reg
.. MSR

scial = e

For 95% confidence level the F Critical is calculated as follows

a = 0.05

12/08/0% 12:65:234

Standard 1 0 ror ¥ JMSE Jow

SSR 1w
MSR =
low DegreeFree reg
MSR 1o
13 IOW actayl * MSE]
ow

The "F" ratio for 85% confidence is calculated:

‘Caiculation Sheet - Appendix 4
Calc. No.. Rev. No. Systam No. Sheet No,
C-1301-187-E310-037 }/ Z7 187 Ad- 28 of 32
Slestor”
fneans = 2 ,  DegreeFree oo 3= 1
SSE SSE
MSE 1y = oW MSE piop = " "high
. DegreeFree o DegrecFree o

SSR high
MSRy:. b % e —
high DegreeFrec e
: MSR hign
F_high yotau *= Et:g—h
1

F critical = qF(l - &, DegreeFree reg,Degm:Fme ss) F eritical = 5117

F F_low F_high
. - actaul =% actaut . - actaul
Fratio = F F_low ratio '~ F F_high ratio "~ "};""‘“"‘“
critical critical critical
Fratio = 192 Flow .0 = 0.16 F_high e = 1.046
Since the "F" ratios for the overail mean and the mean of thinner points are greater than one. Therefore the
‘ regression medel is appropriate. .
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Drywell Corrosion C-1301-187-E310-037 e 187 ' A4-25 of 32
07 j.; —
| 5[Kle |
The following will plot the results for the overall meen, the mean of thicker points, and the mean of thicker
points. .
i=0.Total oo -t
serand measured, = Mean < B measurcd) ogrand meacured Stdev(p measured)
ogrand
GrandStandard . = _____M
\ . ,JTowl means
i n " ‘
ogrand | measured *= Stdev (m"w measured ) lowhgrand measured, = mean( plow measured) '

ogrand jowmeasured

GrandStandard lowerror =

Total yeans
= i phighgrand = mean{ pthigh 3
ogrand highmeasured "~ Stdev. (ﬂh‘gb measured) » measured, ( measured
— ghmeasured
GrandStandard h lgh error ©—
JT‘MI means
H i ] I L i i ]
800 |~ i
B messured + a4t ; 4+
X X X *.S.mx;z X + + + -
ngrand peacured ™0~ X x X % y ]
phigh oo cured
++ + o
HOW easured B-ehgoy - [s) =
ooo
phighgrand peneyred
700 b~ ]
Mowhgrand e red
il [ | i ! i \ |
1990 1992 1994 1996 1998 2000 2002 2004
’ Dates
Hgrand measured = 793.742 GrandStandard . = 1.523

‘ | : mean(plow measured> = 726,58 GrandStandard 1o e oy = 0533

mean (Whigh reoured ) = 761.282 GrandStandard y;povo = 0.969
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‘ e >l

The F Test indicates that the Regression model does helds for overall mean and the mean of thicker points.
However, the slopes and 95% Confidence curves are generated for all three cases.

m N = lePe <Dates y p’ measurcd) y b = imcrcept (Détes , u mcasured)

. R
Mg siopckDa!es,moW measured / Y jowb = intercept(Dates Low casurcd)

™ highs = slope ( Dates , phigh measured) =

Y hight = intercept (Datcs » bhigh mcasured)

oy = 0.05 k=23 f=0.k~1
YR pyegicr, = 1985 + 172
. ) Thick predict *= ™ Yo predict + ¥ b |
Thick jowpredict *= ™ Jows Y2 predict + ¥ lowb
Thick pighpredict = ™ highs Y& predict + ¥ highb
Thick yoqnatmean = Mean( Dates)

sum = (Dates o — mean( Dates ))2
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. Subject: Calc. No. Rev. No. System No, Sheet No.
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e // .
‘ . For the overall mean f / / S/DJ

v, '= Thick Tt
Uppery predict,

year iy — Thick | 2
a, Total 2\ Standard , 1 prediet, actualmean
+ Q|1 = —, Tota -~ 2 |-Standar jl o+ +
3 means } error (d+ 1) um
lower, = Thick predict,
a, ) (ycar predict, Thick actualmean)l
+ =1 qt{ 1 = — , Total - 2 | Standard N+ +
4 3 " means ervor G+ 1) o

General area Tmin for this slevation in the Drywell
Tmin_gen 51 = 541 (Ref. Calc. SE-000243-002)
f

%0
Thick predicr 700 1 -1
_“P__P:W'A_v mg = -0.777
Tower
""""""" 650 -
H measured

R4

Timin_gen g4
o—— 600 - _

50 - -

SmeT—— —
| ] | —
1980 1950 2000 2010 2020 2030

Yar predicts YO predict» YOO predict» Dates, year predict

3
Jow«sr22 = 714,795 yea’prcdictn = 2.029¢10
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slstes™

For the thicker points

upper, = Thick highpredit":tr

a, \ o ) (Y@r predict, = THicK actuaime
+qt{1 - —Z-,Total means ~ 2)-Standard higherror” |1

+ +
(d+ 1) . sum

lowerf = Thick highprcdictf

: / a, , 1 (yw predict, = Thick getualn
+ ~f qti | = —, Total — 2 |-Standard 41 + +
\ 2 means higherror (d+ 1) — sum
P 800 T T ¥ T
750 I~
Thick pighpredict 700 |- =1
phigh measured
O o g
lower
------------- 650 -
upper
—_— | mm-ghs = <0418
. ]
600 b= i
550 [~ : R
L NN
{ i 1 f
1980 1990 - 2000 2010 2020 2030

Year predior» Dates, year pregicrs YeAY prodicys YE8Y pradict

- - .10
lower,, = 738.036 ycarpredictn = 2.029+10
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Y€ prediets Dates, YEar progioe, YO8 prediors YE8F pregict

C AmerGen Calculation Sheet 77 Appendix 4
' Bay 15 Area 23 '
. Subject: Calc, No. Rev. No. System No. Sheet No.
: Drywell Corrosion C-1301-187-E310-037 rt 187 A4-29 of 32
" I 24
@ - s1i5los
For the thinner poinis .
uppefr = Thick ‘prmdictf e
/1 ¢y Total 2) Standard 1 <y°arprcdictf‘.mi°k actualm
+qtfl ~ —, lota - 2}-Man 1+ +
q \ 2 means Towerror @+ 1) P
kwwzrr = Thick lowpfredictf
; ( 1= 2t Tow 2 |- Standard 1 1 (ym"“’d""‘f Thick actuah
; + - - o, 1O - -otan {1+ .
qt\ 2 means lowerror (d+ 1) p—
T T T T
o) —
2R e =
700 P~ -
Thick jowpredict
HOW preasured
0 o n 650 ) -
et ™ lows = 0-109
upper
Tmin_gen gy
oonmm— 600 -
350 1~ -
T SN S TR
] 1 ] 1
1980 1990 2000 2010 2020 2030
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gl

The fonovéing trends are shown for pit 26

Local Tmin for this elevation in the Drywell Tmin_local 51, = 36(Ref. Calc. SE-000243-002) .

Ai = max(P:t 26) Bi = mm(Pn 26)
"Pit 26 Trend
700 B~ i i i 1 i ] i T =
4+
+
¥+t + + +
600 - o~
Pit 5¢
R
Tmin_local g3 S00 |- -~
cam——
400 ~ —
o
I ] { H 1 i i |
1950 1992 1994 1996 1998 2000 2002 2004
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Drywell Corrosion C-1301-187-E310-037 A’L 187 A4-310of 32

fr
st
The F-Ratic is calculated for the worse pit (#26) " Pit yoree = Pitgg

Jast( Dates )

- : - - 2
SSEpie = Y (Pitworse, = vhat (Dates it yree) ) SSE = 18267
i=0

fast( Dates )

SRy = (vhat (Dates. Pit yorse). ~ mean(Pityorge ) )2 | OSSRy = 388.965
i=0
SSE v ' SSR
MSE gy 1= o P StPit oy = [MSE MSR = —— Pt
DegreeFree err T pit DegreefFroc reg
g MSR o . Fpit 4 cta) .
Fpit ,otau = v Ep Fpit 0 = Fpit i = 3.745
SE pit " critical
Therefore pit 26 may be cotroding.
m i 1= slope (Dates , Pit yore)  moy = —1.328 Y pit = intercept (Dates, Pit yoree) ¥ pit = 3293+10°

The 95% Confidence curves are calculated »

Pit curve *F M pit YA predict + Y pit

Pit sctualmean ‘= mean(Dates) sum 1= Z (Datcsd ~ mean( Da\(es))2
i
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AmerGen

v Calculation Sheet . "SEFT . . Appendix4
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Subject: , . Calc. No. Rev.No. . SystemNo. - SheetNo. =
‘ Drywell Corrosion ' - C-1301-187-E310-037 . ,1’2«7\'_ 187 . A4-320f 32
® - | | R ﬁ/f/éf
uppitf':zPit cmef...’, ) j}_ o ’ ‘ e o
( o, ) - (Y‘?‘” predict, ™ Pit acma]mean)' -
+ gt} 1 - —, Total —-2(-StPit .- {1+ + - i
g \ 2 feans ! e (d+ 1) sum .
lopit, i=Pit cnrife{
. Pi 2.
{ a, . 1 ()"’a‘ predict,” ’acma]mean)
+-jqt} 1 = —, Total -21-StPit . |14 +
q\ 3 means *emr arn pw
Local Trmin for this elevation in the Drywell Tmin_local 50, =360 - (Ref. SE-000243-002)
) s f s - 0% =
max(uppit) + 25 = 693.143 min{Temin_Jocal 5, ) - 25 = 335
Curve Fit For Pit 26 Projected to Plant End Of Life - - '
T _ T T —T
oL “t :
Pit 76
X X X
Pit curve
uppit 500 |- - - m iy =~1.328
lopit .
Tmin_local 5,
n——
400 - ‘ -
R S AR
2001 L - 1 :
1990 2000 010 2000 2030
Dates, year predicts Y637 predict

Therefore based on regression mode! the above curve shows that this pit will not corrode to below minimum
required thickness by the plant end of life or life extension.

minpoint 0,622 YeaX preqier = 2029010 Tmin_local 5,;2 = 360

o‘ 1000 minpoint - Tmin_local 5 ) 1000-minpoint~ Tmin_local 5y =272
' 2
required ape 1T z

(2005~ year pee gicy) " required [, =~11.333



TTTT12/08/05 12165034

- AmerGen | Calculation Sheet ( ' Appendix §

Bay 13 Area 32 o o 4
Subject: o Caic. No. Rev. No. ‘System No. Sheet No.

Drywell Corrosion - C-1301-187-E310-037 / z 187 AS -1 of 31
. Appendix 5 - Elevation 51’ 10" Bay 13, Area 32 S/

‘ Nov. 9 2004 Data

The data shown below was collected on 11/9/2004 (reference NDE data sheet 2000-034-008).
page = READPRN( "U:MSOFFICE\Drywell Program data\Oct 2008\DATA ONLY\D5232_00.txt" )

Poinits 49 := showcells( page,7,0)

[ 0709 0.707. 0714 0712 0697 0684 0.706
071 071 QTS 0697 0715 0672 0.703
| 0.714 0687 0711 0681 0708 0621 067

Points 49 = | 0.717 0646 0.713 70621 70713 01 0562
' 0716 0694 0717 0714 0715 0714 0.674 |
0.708 0707 0.718 0719 0716 0717 0.706

L 0.716 0.7 . 0.717 0718 - 0.717 0.716 0.71

. N ’ ) ‘ Cells = convert (Poims 49- 7) No DataCells = fength( Celis)
- For this location tha following points are pits and are trended separately (Reference 3.22)
Cells i= Zero g (Cells ,No papaces » 20) Cells = Zeto (Cells, No pyyaceiis »25)
Cells := Zero one (Cclls 1 NO pevacells » 23) Cells = Zero .o (Cclls s N6 pataCeils » 28)

Cells i= deletezero geppe (Cells, No pagacelts ) g:;:vhinnest point at this location is show

i int = min{ Poi .
No pataCells *= length(Cells ) - minpoint := min  Points 49 )

minpoint = 0.562
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Subject: Calc. No. Rev. No. SystemNo. = SheetNo,
Drywell Corrosion C-1301-187-E310-037 F e 187 A5 2 of 31

7 el s

Mean and Standard Devlation

M peryal ‘= mean( Cells) [, 1 = 706.778 O yotual = Stdev( Cells) @, 1 = 13.04

Standard Error

O actual

T Standard o, = 1.944
JN" DataCells _

Standard oo =

Skewnass
3
s i (o DataCens) ‘E(C‘us - H actua!)
cwness = P 3 Skewness = —1.618
(N" DataCells ~ ‘)'kN" DataCells ~ 2) '(" acma_l) :
Kurtosis
Ry
. No DataCells ‘(NO DataCells + I) -Z(Cclls s actua])
Kurtosis =

(No patacetts = 1) (No patacetts = 2)*(No Datacetts ~ 3)*(% acruat)’ Kurosts = 1761

3-(No paacetts = 1)

$ -
(N° DataCells ~ 2) '(N" DataCells ~ 3)

Normal Probability Plot

j = 0. last(Cells) srt 1= sort( Cells)

£(sa=s |
- st=srt jor
=) + P rank = jun S 70l
‘L"srt=srtj
a'ankJ

P, 1T e s
3 rows(Cells) + !

x =1 N_Score, := root[cnorm(x) - (pj)x)
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. ”7/
| . Upper and Lower Confidence Values . 5 / e / e

The Upper and Lower confidence values are calculated based on .05 degree of confidence *o®

[ = . - a | |
o= 05 Ta : qt{(' ;)‘48] Ta = 2.011

C actual

Lower gg000on = M actual = T ==
J NO DataCels

% actuat

Upper gse4Con = ¥ aotual + T e Upper ggegcon = 710.686 |
J No pataCells :

These values represent a range on the calculated mean in which there is 95% confidence.

LOWcrgs%Con = 702.869

Graphical Representation

. ’ Distribution of the "Cells® data points are sorted in 1/2 standard deviation increments (bins) within +/- 3 standard
) deviations

Bins i= Make (” actual * 0 actual)

Distribution = hist( Bins , Celig )
The mid points of the Bins are calculated

k+!>

k= 0.11 _ (Binsk + Bins

2

Midpointsk ;

normal curve, = pnorm (Bins1 M aetual O actual)
normal . o = pnorm (Binsk +iPactual @ actual) - pnorm(Binsk K actual O actual>

" ‘ normal rve = NO pagacelts oMl oyrye
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Subject: Caic. No.. Rev. No. System No. Sheet No.
Drywell Corrosion ~ C-1301-187-E310-037 4?_ W 187 A5 -4 of 31

e - 5[5t

esults For Elevation 51’ 10" Bay 13, Area 32

The following schematic shows: the the distribution of the samples, the normal curve based on the actual
mean.and standard deviation, the kurtosis, the skewness, the number of data points, and the the lower and
upper 95% confidence values.

Data Distribution
7 T T  m— u T
20 p- -
[ ]
p'actual = 706.778
15 1 o actual = 13.04
Dsibution Standard . = 1.944
normal curve 10 . -
‘\\~ Skewness = =1 618
. i 71 Kurtosis = 1.761
‘ Ta N . g H ! I )
o ) _ 670 680 690 700 710 720 730 740 750
v . Midpoints, Midpoints
Lower 95%Con = 702.869 Uppcr 95%Con = 710.686
Normal Probability Plot
3 =T T T T
2 b3
x
1 X 4
X
X
N_Score; o~ xx"x)e( -
X X X x"x
x X
-t b x X -
x X
x X
X .
- | 1 ] 1
670 680 690 760 718 720
5;%
7‘ Past calculations {ref 3.22) have split this grid Into two separate groups and performed analysis on both groups

‘ ‘ and performed analysis on both groups. in order to be consistent with past caiculations this data will be split in
two groups and analyzed. The entire data set will also be evaluated.
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AmerGen

Bay 13 Area 32
Subject:
Drywell Corrosion

Calc. No.

Split = 704 calculations (ref. 3.22).

The two groups are narmed as follows:

W points = lessmean( Cells, No ppuceiys - SPlit)

Mean and Standard Deviation
points )

ow = mean{ low
actual

- i
= mean\hrgh points)

phigh actual

Standard Error

clow v
tual
Standardlow o, 1= =
chngth ( low points)
Skewness
Nolow nyaraCelts = length (1ow pomts>

Calcutation Sheet

C-1301-187-E310-037

§ystém No.
187

Ifj //{/)

Rev. No.

- This value will results in a thinner sub set of 13 points {0 Wthh is consistent wuth prevxous

high points = Moremean{ Cells , No e » SPlit) |

- Appendix5 -

Olow , 41 = Stdev (Iow points)
Ohigh ;a1 *= Stdev (high po,-ms)
chigh
Standardhigh g yop 1= actual
ength (vih pois)

| 3
(N""’w DataCells) 22 (]°"" points ~ Hlow actua})

Skewness low =

Nohigh paacetis length (h'gh points /

(Nolow DataCells ~ l) -(N?bw DataCells ~ 2)-(alow actual)Jv :

( Nohigh paracelts ) ~Z<high points ~ Hhigh actual) '

i

Skewness hi

(Nohigh pagacetts = 1)-(Nohigh paragents = 2) -(ohigh serya )’
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Drywell Corrosion C-1301-187-E310-037 A 187 A5 <6 of 31
‘ Kurlosis y / / 3/ j“ '
| Nol ( Nol | z i
Kurtosis - 00 DataCells | VO!1OW DataCelts + ]) ’ ('Ow points ~ How actual)
low 7 P
(Nolow DataCells ~ ’} -(Noiow DataCelis ~ 2) '(N°'°W DataCells ~ 3) '(clow acmal)
2
_ 3+ (Nolow pagaceits = 1)
(Nolow DataCells ~ 2) ‘(NO]OW DataCells = 3 )
- = —
) ‘ ohigh DaraCelts ( NOhigh pataCetts + 1) (‘“S" points ~ #high actual)
Kurtosis high =

(Nohigh DataCells ™ 1) ‘(Nohigh DataCells ~ 2) '(NOhigh DataCells ™ 3) ) (Uhigh ac‘®|)4
' 3+ (Nohigh pytacetts = 1)°
(Nohigh pagacetis = 2 (Nohigh paacents = 3)

Normal Probability Plot - Low points

= 0. Jast(low Loinee) S oy 1= sort (low o)

——-————————’ -}
Z(srt low = Srt low'> L

» rank
rank lOWl = P [ 'OWI
————) ow,
Zstt 1o, msrt low, 1 rows(low poims) +1
x =] N_Score Iowl = root[ cnorm{ X ) = (p lowl> ' x}
Normal Probability Plot - High points
h = 0. lasthigh Loines) st pigh = sort(high oo )
: Ho=h+l Z(Sf‘ high™ st highh) ‘H rank p;
©rank high = P = h'ghh
b ey high, "~ i
Zsrt high—sﬂ hlghh th rows (hsgh points) + 1

N ‘ x =1 N_Score high = root[ cnorm(x) - <p higb.h) , x]
. h
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‘@ 7 slutr
Upper and Lower Confidence Values
= .05 Tamaf [1-2) 48
«=- M) Ta = 2011
_ ohigh ,cyual
i Lowerhigh 950,00, = Hhigh 4oqye; = To- ==
A Nohigh paiaceris
. ohigh 5ctual
Upperhigh 950,con = High aoma) + Ta
- ofNohigh poacerts
. olow actual

Lowerlow g5orcon = MOW yopyg) = TO e
Nolow pataCells

clow
actual
Upperlow gga;con = Wow oo + TO oo

Nolow puacelts

. o ) Graphical Representation of Low Points

Bins 1y = Make ping (N"w actuai » OloW actua])

Distribution low = hist(Bins Jow » oW poims)
Distribution low =

The mid points of the Bins are calculated

Bins + Bins
lowk lowk + |)

2

k= 0. 11 Midpoints 1o, =

normallow curve, i= pnorm (Bins low, * Mow , 41 - Glow actual)

normallow curve, = pnorm ( Bips lowk o s WowW oo oy, Clow actual) - pnorm( Bins lowk , plow actual » Olow actual)

' normallow curve = Nolow DataCelis -normallow curve
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T slims~

Graphical Representation of High Points

Bins y;op *= Make (phigh actual - Ohigh ac:ual>

Distribution p;op = hist (Bins piop » bigh i ) Distribution ;5 =

/Binsy: 4 + Binsy, \
hig hig
=0, 11 Midpoints o, = & " Moy )
s 2

normathigh ..., € '= pnorm (Bins high, phigh , 4 o1 » Ohigh actua!)

normathigh curve, = pnorm ( Bins hith_ ‘, phigh actual » ¥high acrua]) - pnorm (Bins highh » Bhigh , ¢oat dhigh ach

normalhigh .. . = Nohigh 4.1 normathigh o
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' ’ Results For Elevation 51’ 10" Bay 13, Area 32 Thinner Points ' §f/ / </ f -
4 ] T T T T T

Hlow __ci = 687.182

5 - e
Olow 4puar = 11.839

3 : ] — 5

. D stributi ) : J—

i » JLm IR Jow . Kurtosis 1o, = ~1.532

. normaliow oyrve : )

} . 2f N |- .

L | / \\ Skewness jy = 021
' / N "} Stendardiow ... = 3.57

/ | -
‘ ' 0 L ! Nolow patacells = 11

650 660 670 630 690 0 710 20
Midpoints 4y, , Midpoints 1oy,
Lowerlow 95%Con = 680.005 Uppcrlow 95%Con =~ 694.359
2 T T T T 1 T
X
i x -
X
x .
N_Score low, o x -
XXX ' X
) X
X
- b X —
{ .
_'2 { ! | i i i
670 673 680 685 650 695 700 708

.‘ ' o The above plots indicates that the thinner area is normally distributed.
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Distibution high

normathigh cueve

PRSIV,

'F{_SCOfB'“ghh [

X X X

-1

-2

700

12/08/95%

Calc. No.
C-1301-187-E310037

Resuits For Elevation 51’ 10" Bay 13, Area 32 Thicker Points

12:05:34

Calculation Sheet

Rev, No.

P
¢7

System No.
187

STK/7

Appendix 5

Sheet No.
A5 10 of 31

]

2]

/

Il

|

phigh o ouay = 713.118

ohigh g = 3.852

Skewness high = =0.44

Kurtosis high = -1.029

Standardhigh oo, = 0.661

Nohigh patacents = 34

705

Lower 95%Con = 702.869

W}

710 715

720

high» Midpoints hion

725

Upper 95%Con = 710.686

T T T T T T
X
- x .
x
x
x —~
x
x X
x
X
- x -t
X
k
1 { 1 1 1 1
706 708 3l 712 4 76 gt
£ highy,

The above plots indicates that the thinner area is normally distributed.

720

N

[l
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Subject:. Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 A; 187 A5 -11 of 31
Elevation 51’ 10" Bay 13, Area 32 Trend : Es / s / e
Data from Feb. 1990 to Sept. 2000 is retrieved. _ d =0
For April 26 1990

page := READPRN( "U:\MSOFFICE\Drywell Program data\April 1990 Data\DATA ONLY\D5232_April 1990.txt” )

Points 4¢ ‘= showcells{ page,7,0) Dat&sd = Day ycar( 4,26,1990)
Data

r "

0715 0711 0715 0.713 0.697 0.688 0.7
0712 0.708 0.693 0.699 0.713 0.647 0.704
0719 0663 0714 0.683 0.712 0628 0.676
Points 49 = | 0.718 0.594 0713 0622 0711 0714 0.558
0.719 0702 0.72 0717 0.717 0.732 0.696
0.713 0713 0722 0721 0.719 0.721 0.667
L 072 0712 072 0721 072 0719 0.687 |

nnn = convert(?oints 49 7) No DataCells = length( nnn )

The following points are pits and are omitted from the calcaution of the mean (ref 3.22). These pits will
be trended separately.

Pit g = Get Pit data ("7, NO pagecens 1 20) Pt 25, 1= Get_Pit data (0, N ptacelts 1 25)

. - ; Pit = Get_Pit nnn , No ,28
Pitys, = Get Pit gory (nnn, No paracents - 23) 28, data ( DataCells  28)

. nnn = Zero nnn, No .25
nan = Zeto o (00, No paracelts » 20) one DataCells » 25)

. : non = Zero nnn , No ,28
nnn ;= Zero oo (nnn.No DataCells * 23) om( DataCells )

Point 34 was omitted from the 4/26/90 data (ref. 3.22.) nan 3= Zero oo (n0n , NO paracelts » 34)

Cells := deletezero .4 (mm , No DataCells) No ceygs i length( Cells )

O measured ’
. ummumdd = mean( Cens) °mcasmdd = Stdev( Cells ) Stam_iard error, =
JN" DataCells
high points = Moremean(Cclls No s Split) low points ‘= lessmean (Cells » NO gt Split)
1 = { hi . .
uhlgh mcasuredd &~ mean ,\hlgh pomts) “Iow mcasuredd b mean(low pOin'S)

ohi = Stdev (high _ .
gh measuredd : ( g PO‘"'5> clow measuredd = Stdev(low points)
ohigh yeasured 4 slow
Standardhigh ¢rror Standardlow

= measured y
¢ hi error,
chngth(hlgh poms) d J;lgth (!ow points)
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Calec. No. Rev. No. System No. Sheet No.

C-1301-187-£310-037 / - 187 A5 -12 of 31
f/ / i/ S) d=d+ 1

page = READPRN({ "U:MSOFFICE\Drywell Program data\Feb 1991 Data\DATA ONLY\D5232_F91.1xt" )

Points 49 = showcells( page ,7,0)

Data

[ 0713 0708 ©.713
0.718 0712 0.691
0717 0.663 0.7

0717 0594 0.711
0717 0697 0718
0709 071 0.722
| 0.719 0708 0.719

Points 9=

ann i= convert ( Points 4, 7)

Pit 39, = Get_Pit goqq (nan , No pypacetts - 20)

Pit 33 1= Get Pit goyp (nnn, No payacens +23)
pon = Zero ne (nnn » NO DyaraCells * 20)

- 4
nnn = Zero e nnn, NO pgeacare 23)

Point 33 was omitted from the 2/23/91 data (ref. 3.22)

Cells i= deletezero oy (nan, No pyacens )

Uatesd = Day year( 2,23,1991)

0.703 |
0.704
0.669
0.558
0.678
0.667
0.715 |

0.71  0.695 '0.684
6.701 0.714 0.643
0.681 0.709 0.626
0621 0.711 071

0.715 0.736 0.713
072 0729 0719
0.719 0.726 0.717

No DataCells = length( nnn )

[

Pit 35 = Get it data{ 70" - NO Do » 25)

Pit 28, = Get_Pit data(mm +NO Datacells » 28)

nnn = Zero oo (mm »No DataCells * 25)

nnn = Zeto oo (nnn +NO nysacelis * 28)
nn = Zero e (nnn +NO pataCells » 33 )

No cejis % length{ Cells )

% measured 2
H measure dd = mean{ Cells) o measuredd ;= Stdev{ Cells}  Standard error, .
‘J NO pataCelts
high soings = Moremeanl(CeHs vNo (s » Split> oW ngints 3= lessmean(Cells vNo eiis » Split)
phigh := mean(high . Y} - p
measured ( PO“"S> ulow measured, mean  low points)

ohigh peacured » = Stdev (high points)

ohigh e asured 3

Standardhigh o = |
¢ Jength (high i)

olow measured, = Stdcv(low poims)

glow measured 2
Standardlow o =
Jrcnglh (low points)
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Subject: Calc. No, - Rev. No, ‘System No. Sheet No.

Drywell Corrosion C-1301-187-E310-037 A 187 A5 -13 of 31

. ' ” ;Sr/ ! ﬁ/ 7

For May 23, 1991 di=d + 1

page = READPRN( "U:MSGOFFICE\Drywell Program data\May 1991 Data\DATA ONLY\D3232_M9].txt" )

Points 49 '= showcells ( page ,E;ia.:) Dates, = Day yegr( 5.23,1991)
[ 069 0713 0716 0.711 0.697 0687 0.7

0711 0706 0.6%6 0.66 0.714 0646 0.704
0.718 0.663 0.713 0.682 071 0.626 0.669
Points 49 = 0.718 0.592 0712 062 071 0712 0555
0719 0.699 0719 0716 0.716 0.713 0681
0712 0711 0.721 072 0.718 0.72 0.665
| 0.719 071 072 0721 0719 0.718 0.684

nnn = convert (Poims 49> 7) No DataCells = length(non )

Pit zod = Get__Pit data (nm\ , No DataCells * 20) Pit 25d = Get_Pit data (nnn , No DataCells * 25)

i . — . Pit = Get_Pit nnn, No ,28
- Pit 23, = Get_Pit 4.0, (rmn . NO yaeaCeils * 23) 28, data( DataCells )

r nann = Zero nnn , No , 25
‘ nnn = Zero mc(nnn +NO pataCells * 20) tme( DataCells )

onn = Zero nnn, No ,28
nnn = Zero g (nnn +NO pataCells » 23) Oﬂf'( DataCells )

Polnt 11 was omitted from the 5/23/31 data (ref. 3.22). nan 3= Zero g (om0, No pagacenss - 1)

Cells := deletezero cclls( nnn, No DataCcIls) No gy := length( Cells)

% measured )
B measured, = mean( Colls) 6 meagureq, 1= Sidev(Cells)  Standard gproy 1= o
: No pataCells
high poins i= Moremean(Cells , No ¢y, Split) oW pgings 1= lessmean (Cells, No ey , Split)
phigh = mean( high . =
measured, ( pomts) Hlow 1 casured P mean(low POi“‘S)
ohigh = Stdev high 5 = '
measured ; ( PO‘NS) clow mcasuredd = Stdev (Iow points)
ohigh easured
. _ 4 Olow easured
Standardhigh .. = Standardiow = -
* Jrength (high e oo,
points A\ﬁength (k’w points)
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Subject: Cale. No. Rev. No, System No. Sheet No.. .
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ﬂ"j/l%’f o d = d+ 1

page = READPRN( "UAMSOFFICE\Drywell Program data\Nov. 1991 Dats\DATA ONLY\05232__N9 1axt® )

Points 4 := showcells{ page,7,0)

.- Data

0718 0718 0724 0717
0713 0715 07 0705
0722 0681 0715 0.691
Points 49 = | 072 0601 0.717 0626
0.722 0701 0722 0.721
0714 0715 0732 0.73
10724 071 0724 0724

nnn = convert ( Points 49> 7)

Daz‘gsd 1= Day yeqr(11,2,1991)

0.721 068 0.72 |
0.723 0653 0.71

0.716 0.63 0.675
0.72 0717 0563
0.728 0718 0.679
0721 0722 0.671
0.726 0.72 0.681 |

No DataCells = length{ nnn )

Pit zod = Get_Pit data (nun , No DataCells * 20) Pit 25d = Get_Pit data(nnn , No DataCells * 25)

Pit 23d = GC!_Pit data (nnn ' No DataCells 23>

non 1= Zero one (100, No paracetis » 20)

nnn = Zero ;.. (nnn » No pataCells » 23)

Cells '= deletezero cel]s(’m" ,No DataCclis) No gy = length( Cells)

W measured, = mean( Cells) O meagured = Stdev( Cells )

high soints = Moremean(Cells.No Cctlsvsi’m> .

i

Hhigh pycosureq 3= mean (high points )

chigh measured, = Stdev (high points)

chigh measured 4
Standardhigh

error

,Jlength (bigh poins )

o

Pit
28 A

nnn

= Get_Pit 4,0 (nnn s No DataCells * 28)

nan 1= Zero gne (00, No pgracoty « 25)

= Zer0 gne (“““ »NO DataCelts » 28)

¢ measured d

Standard error, =
JNO DataCells

low points = lessmean (Cel}s +No ceits > Split) »

HoW measured » = mean (low points)

clow = Stdev (low

measured L, points)

OloW 11easured 3

Jlengtb (low pm'nts)

Standardlqw error, =
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Subject: Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 ' 7 187 A5 -15 of 31
7~ —_—
For May 30 1992 (/J /ﬁ/‘/
or May di=d+ 1}

page = READPRN( "U:\MSOFFICE\Drywell Program data\May 1992 Data\DATA ONLY\D5232_M92.txt" }

Points 49 = showcells( page , 7 ,‘0) Datcsd = Day yw( 5.30,1992)
Data
(0715 071 0711 0714 0699 0694 0.718 |
0.713 0.7t  0.691 0701 0716 0645 0.705
0721 0664 0714 0685 071 063 0676
Points 49 = | 0.72 0598 0.71S 0621 0713 0724 0.557
0.721 0703 0724 0721 0721 072 0.684 |
0714 0715 0723 0721 0721 0723 0.667
| 072 0714 0722 0.723 0722 0721 0.705 ]

nnn = convert(?oims 49+ 7) NO DataCells = length( nmn )

Pit 20, = Get_Pit dala(nnn +No DataCells » 20) Pit 2, = Get_Pit dm(mm s NO e Cells + 25)
Pit 23d = Get_Pit data (mm No DataCells 23> Pit 28d = Get_Pit data (mm ,No DataCells * 28)

— nnn = Zero nnn, No , 25
non = Zero one ( non, No pyes Cells » 20) one( DataCells )

,_ nnn (= Zero nnn , No , 28
nmn (= Zero . (nnn » NO paraCells » 23) onc( DataCells )

Cells := deletezero nnn, N .
; cel!s( n °pataCells) No Cells = length ( Cells )

S measured 4
il mcasurcdd = mean(Cells) o measuredd = Stdev( Cells ) Standayd error, =
JN" DataCells
high points = Moremean (Cells +NO g » Split) fow points = lessmean (Cells v NO egg « Split)
phigh = mean( high __. . \
measured, ( Pomts) How o easured L mcan<low points /
chigh = Stdev ( high _.; —
measuredd ( PO““S) olow measured, = Stdev (]ow poims>
chigh .
Standardhigh : meesured, OloW pcasured
nEAregd error Standardiow error. = ¢

d = .
J length (h‘gh points) ‘ J length (low points)
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Subject: Calc. No. ' Rev. No. ‘System No. Sheet No.
Drywell Corrosion C-1301-187-£310-037 / 2 187 AS 16 of 3

For Dec. 5 1992 di=d+ 1

page = READPRN( "UMSOFFICE\Drywell Program data\Dec. 1992 Data\DATA ONLY\D5232_D92.txt" )
Points 4o = showcells( page,7,0) o=
49 Dates, = Day year( 12,5,1992)

Data

(072 0713 0722 0716 0705 0688 (.718 ]
0.718 0715 0696 0.707 0716 0639 0.707
072 069 0717 068 0715 0626 0.673
Points 49 = | 0.72  0.603 0.714 0635 0717 0715 0.565
0722 0689 0721 0717 072 0718 0.675
0712 071 0723 0725 0723 0723 0.648
[ 0721 0706 0.721 0723 0722 0722 0.68

nnn = convert (Poims 49 7} NO DataCells = length(nmn )

Pit 20, = Get_Pit data(nnn,No Dch,,s,zo) Pit 25, i= Get_Pit dm(nnn +NO DataCells ,25)

. - : Pit 1= Get_Pit ann, No ,28
Pit 23, = Get_Pit g .0 (nnn +NO DataCells » 23) 28, data ( DataCells )

nan 1= Zero one (10, No pyiacelis  20) ann := Zero one (0, NO pataCetls » 25)

- nnn i= Zero nnn , No , 28
mn (= Zero o (n““ » NO DataCells » 23> one( DataCells )

Cells = deletezero oy (nnn , No DataCc]ls) No Cells = length( Cells )

O measured 4
B mcasuredd = mean( Cells) o measuredd = Stdev{ Cells)  Standard error, K.

J NO pataCells
high | ines ©= Moremean (Cclls NO ceis - Sph't) 10W oines = Jessmean (Ce!ls +NO s » Spiit)
phigh = mean{ high,, . —

mewuredd ( pomts) plow measured, = mean(low points)
chigh 1= Stdev (high ;o) -
measured, ( points / clow measured Stdgv (low points)
ohigh peasured
, . d olow neasured
Standardhigh crror Standardlow o po; 1= <

d = :
Jlength (hlgh points) d chngth (Iow points)
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/1 sl
For Sept. 14 1994 di=d+ ]

page i® READPRN( "UMSOFFICE\Drywell Program data\Sept. 1954 Data\DATA ONLY\D5232_94.txt" )

Points 49 1= showcells( page,7,0)
Data

0.706
0.707
0.664
0.593
0.693
0.708
0.707

0713
0.689
on
0.713
0.716
0.72
0.719 .

[ 0.715
0N

0.714
0.717
0.717
0.709
| 0.718

Points 9=

nnn = convert (Points 49+ 7)

Pit 39 1= Get_Pit gary (nnm , No paracetis - 20)

Pit 33, £ Get_Pit gagg (1001, NO pytacetls  23)
nnn = Zero o ( nnn, No paraCells » 20)

non = Zero . (m“ +NO pataCells » 23)

Celis 1= deletezero Loy¢ (mm , No DataCdls)

No pataCells

Dates; = Day ye, (9,14, 1994)

0.684 0.7

0.642  0.703
0.623 0.666
071 0.556
0713 0.676
0.719 0.667
0716 0.672 |

0.694
0.709
0.709
0.712
0.715
0.717
0.719

0.711
0.695
0.681
0.623
0.713
0.718
0.72

= length( nnn)

» bam - ,
Pit zsd -~ Gct__Pst data\nnn ,No DataCells 25)
Pit 28d = GCt__Pit data (nnn , No DataCells * 28)
nnn 1= Zero o . (xmn » NO pataceils 25)

non = Zero o0 (mm +NO DataCells * 28)

No Celis = length( Cells )

S measured '
0 measnrcdd = mean(Cells) o mcasurcdd = Stdev( Cells)  Standard .\ 1% —s
JNO DataCells
high points = Morcmean(Ce!ls NO s - Sph't) low points = lessmean (Ccl]s N cugts Split)

phigh o easured 3 = mean (hig}‘ points)

chigh heasured : = Stdev (high points)

ohigh measured ,

Standardhigh .. =
[+ .
Jlength (high Loz

HoW measured X = mean (low points)
clow measurcdd = Stdev ( Tow points)

olow measured :

Standardlow error, =

chngth (]ow poims)
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Subject: - Calc. No. Rev. No. " SystemNo. . SheetNo.
Drywell Corrosion , : C-1301-187-E310-037 / Z 187 - A5-18 of 31 .

.. quSept.SjQQG : o - _ 5//§/]/ - d=del "

page = READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1996 Data\DATA ONLY\DS232_96,m" y

Points 4o = showcells( page,7,0) _ s .
T a8 A Dates, '= Day g, (9,9,1996)
Data '

[ 0.712 0712 0714 0711 07 0687 0687 ]
0.709 0712 0688 0725 0.712 0.668 0.701
0714 0692 071 0709 071 0.622 0675
Points 49 = | 0.717 0.586 0711 0618 0.713 . 0.712 0589
0715 07 0715 0712 0713 0.716 0678
071 071 0719 0717 0715 0716 0.647
t0.718 0.708 0.717 0.745 0.733 0.717 0.708

nnn = convert (Points 49> 7) No DataCells ‘= length(nnn)

. 4 Pit 59, 1= Get_Pit data (P10 NO Dagaces  20) Pt 25, = GeLPit gy, (non , No paacents » 25)
. — , / Pit = Get _Pit nnn, No , 28
Pit 23d-_ = Gel_th data \nnn , No DataCells * 23) 28d data( DataCells )

. : onn = Zero nmn, No .25
non (= Zero . (nnn +NO DataCells » 20) °“°< DataCells )

N . nnn = Zero ann, No , 28
ann = Zero one(mm . No DataCells * 23) one( DataCells )

- (
Cells : deletezero cells \mm ,No DataCells) No Cells = length( Cells )

o .

rﬁc_asured
M measured = mean(Cells) G .. = Stdev(Cells)  Standard . = <
4 4 d
JN° DataCells
high points = Moremean(Cclls »NO elis Split) oW points = 1essmean<Cel§s +No cets Split)
shigh = mean(high . L |
measurodd ( P°"“5> Wow measuredd = mcan(low points)

ohigh "= Stdev ( hi :
8" measured | ( gh Pmms) olow - easured 4 = Stdev (]ow points)

ohigh measured ’ clow

measured 4
Standardlow

Standardhigh =

. “ error, - e
. - » Jle“g‘h { high points) ¢ Jlength (low points)

error, "=
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AmerGen Calculation Shaet Appendix §
Bay 13 Area 32
Subject: Calc. No. Rev, No, -System No., Sheet No,
Drywell Corrosion C-1301-187-E310-037 e 187 A5 -19 of 31
W /i
For Sept. 16 2000 d:=d+1

page = READPRN( "UMSOFFICE\Drywell ?rogram data\Sept 2000 Data\DATA ONLY\D5232 00uxt” )

Points 49 1= showcel]s( page,7,0)

Data

0.685 0.705
0.642  0.703
0.624 0.67
0714 0711 056
0.718 0716 0679
0719 072 0.644
0.719 0.718

0.715
0.691
0.713

0.696
0.712
0.711

[ 0715 071
0713 oM
0718 0.668
0.721 0.588

0.712
0.686
0.684
0714 0.624
0719 0697 0718 0.717
0711 071 0721 072
| 072 0706 072 0722

Points 49 =

nnn = convert (Points 49> ?) No DataCchs = length( nan )

 Pityg = Get_Pit gy (79 N0 paracels20)  Pitgs 1= Get Pit gy, (nom
d d

. - ; Pit = Get_Pit nnn
Pit 23d = _Get__Pit data (nnn , No DataCells * 23) 28d - data(

non 1= Zero one (W00, NO pagaceys » 20)

nan = Ze&ro one (mm , No DataCells ,23)

Cells := deletezero cclls(“n“ ,No DataCc]ls> No (gytg = length( Cels)

Standard

0.679 |

Datcs‘l = Day year( 9,16,2000) )

/NO DagaCets » 25)
+NO DagaCells * 28)

onn 1= Zero o (100, NO e Ces » 25)

nmn 1= Zero o (nnn . No paraCeis » 23)

S measured »

a mcasurcdd = mean( Ceils ) ] measuredd = Stdev( Cells) error, e
JNO DataCells
high points = Morcmean(Cells JNO cents Split) fow points = lessmean (Ceﬂs ' NO eepts Sp\it)

Hhigh e asured y "= mean (high points)
OhiEh measured, 1= Stdev (high poines )

clow

chigh measured )

Standardhigh error, =
Jlength (high oo

HIOW easured A

measured 4

Standardlow error

[}

]
.

mean( low points)

I

Stdev (10w poines )

0olow reasured .

-

a ) chngth (Iow poims)
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AmerGen " Calculation Sheet
Bay 13 Area 32 ‘
Subject: Calc. No. Rev. No. ‘System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 /1/4, 187 A5 -20 of 31
%
| s
For Nov 9, 2004 di=d+ 1

page = READPRN( "U:\MSOFFICE\Drywell Program data\Oct 2004\DATA ONLY\D5232_00.txt" )

Points 49 = showcells( page,7,0)

Data

0.709 0307 0714
071 071 0715
0.714 0687 071
Points 49 = | 0.717 0646 0.713
0716 0694 0.717
0708 0.707 0.718
| 0716 07 07

mn = convert (Points 49+ 7)

Pit 20“ = .Gct_Pit data (nnn , No DataCells * 20)

1]

Pit 33, i= Get_Pit data (10 NO pagaCetis 1 23)
nnn = Zeto gne ( nnn , No DataCells - 20) :

non (= Zero . (mm » NO DataCells '23>

Cells = deletezero ,,1c (nrm , No DataCcl]s>

Datcsd = Day year( 11,9,2004)

0712 0.697 0.684 0.706 ]
0.697 0715 0672 0.703
0681 0708 0621 0.67

0.621 0713 0711 0.562
0.714 0715 0714 0674
0719 0716 0717 0.706
6718 0717 0.716 071 |

No patacells = length(nnn)

Pit g5 3= Get Pit gory (nnn, No papacells » 25)

u

Pit 5g 1= Get_Pit g0, (0, NO pyeacelts +28)
4
mn = Zero one (nnn , No DataCells » 25)

nnn = Zero . (nnn + NO pataCells + 28)

No Cells = length( Cells )

. S measured X
0 measurcdd 1= mean{ Cells ) g mcasuredd = Stdev( Cells}  Standard error, T e
JN° DataCells
high points = Moremean(Cells s No cetrs s Sph't) fow points = lessmean (Cells ,No Cells » Sp]it)

phigh measured = mean <high poims)

ohigh peasured 4 = Stdev (high pointS)

ohigh 11 casured 9

Standardhigh

error

Jlength (bigh poioic)

WoW measured 3 = mean(low poims)
_ olow measured, = Stdev(low poims)

010w rmeasured .

,ﬁ;gth (]°W points)

Standardlow eror. =
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. ~ Subject: ' Calc. No, Rev. No. System No. Sheet No.
o Drywell Corrosion C4301-18T-E310037  fa- 187 AS 21 of 31
: | 07 sl

Below are the resulls

1.997.10°

2.001«10

2.005010°

K measured =

measured = Standard gy =

, . Standardhigh =
uhigh e asured = ohigh peasured = & error
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sxfgalculation Sheet Appendix 5
Cale. No. Rev. No. ‘System No,  Sheet No,
C-1301-187-E310-037 A 187 A5 -22°0of 31

“ st

olow Standardlow ¢

How e asured measured rror
Total eans = rows(p. mcasured) Total eans = 10
last( Dates )
. 2
SSE = z (p measured. ~ yhat(Dales B measumd)_)
. )
i=0 '
, last{ Dates )
2
SSE o = Z <pjow measured. ~ yhat(Dates.ulow measured),)
1 1
i=0
last( Dates ) :
- . . 2
SSE high = Z <uh|gh mcasurcdi —~ yhat (Datcs , phigh mcasured)i>
i=90
last({ Dates )

SSR := Z

SSR low =

SSR high =

i=0

last{ Dates )

2

i=0

last( Dates )

i=0

2
( yhat ( Dates , mcasmd)i ~ mean (P mcasuwd))

(yhat (Dates s plow mc:asured)i ~ mean (ulow measured) )2

, . 2
(y hat (Dates + Hhigh 1 eaqured )i - mean (”d"gh measured) )
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AmerGen

Bay 13 Area 32

‘Subject:

Drywell Corrosion

DegreeFree ss = Total

SSE

MSE = oo
DegrecFree ss

Standard oryoy = AMSE

SSR

MSR = e
DegrecFree reg

r .= MSR
actaul —MS-E.

For 85% confidencs level the F Critical is calculated as follows

12/08/05 12:08:34

Calculation Sheet Apperndin’s
Calc. No. Rev. No. System No. Sheet No.
C-1301-187-E310-037 A2 187 A5 -23 of 31
Qo , :
TSlisty
means ~ 2 DegreeFree reg = H
SSE jow SSE pigh
: . - (4
MSE,,,, = MSE g, *

DegrecFree o

Standard lowerror = .J MSE low

SSR low
MSR low =

DegreeFree reg

El MSR low
ow D e
~ ¥ actaul MSE Tow

DegreeFree

Standard higherror = }MSE high

— 2

DegreeFree reg

F_high ot = MSR high
- actaull
MSE |,
gh

1= 005 F g = aF(1 ~ . DegreeFree o, , DegrocFree o) F pipicn = 5318

The "F" ratio for 95% confidence is calculated;

F _ Factanl P _ FIoW ctaul
ratic 0% ratio T
critical criticat
F ratio = 0.06 F_low 4o = 0.041

. F_high 5e1au1
F_bigh g = 0

critical

F_high ;o = 0.695

Therefore the curve fit for the overall mean, the mean of thinner points, and the mean of points with thicker

points do not have slopes



12/08/0% 12:08:34
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Bay 13 Area 32 .

Subject: Calc. No. Rev. No. System No. Sheet No.

Drywell Corrosion C-1301-187-E310-037 /1/ 187 A5 -24 of 31
// £ /IS{«:/

Thé following will plot the results for the overall mean, the mean of thinner points, and the mean of thicker
points

» i:= 0. Total 1

means ~

hgrand measured, = mean (“ mcasured) ogrand measured = Stdev (*‘ measured)

ogrand peasured

GrandStandard error ¥ ————m——
'JTO“" means

- A .
ogrand 1oy measured = Stdev <;uow measured wlowhgrand measured mean(p]ow measnrcd)

ogrand 1, neasured

/Tom] means

phighgrand measured, '~ MeA0 (phigh mcasured)

GrandStandard Jowertor *=

ogrand pighmeasured = Stdev (phigh measured)

ogrand piohmeasured
GrandStandard hi ghelTDT =
: = 761. Total .
max(# megsured) + 50 = 761.222 J m i measured) - 100 = 60324
T 1 ] i { T T
750 - -
+
H measured Pk * + +
H X X % X x x X % X
R e—] 700 b= x -
umgh easured o P . M a
++ + 3-8 O O
HOW 1eacured o
ogaQo
phighgrand 1 .ocred
Wowhgrand poogyeq 890 [ ]
600 1 L ! i i ) { i
1990 1992 1994 1996 1998 2000 2002 2004
Dates

erand ppeagured = 706709 GrandStandard o7, = 0.723

GrandStandard = 1.005
mean(Wow reaqureq ) = 682312 lowerror

mean(whigh neagureg ) = 715.705 GrandStandard piope o, = 0.595
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Subject: : Calc. No, " Rev. No. Systetn No. Sheet No.
Drywell Corrosion C-1301-187-E£310-037 &2 187 A5 -25of 34

!'/5//§/f

The F Test indicates that the regression mode! does not hold for all three data sets. However, the slopes and

" 95% Confidence curves are generated for all three cases.

m s = S]Ope (Dﬁtcs r l»l measured) ¥ b = in‘erccpt (Da(cs , u mcasured)
= sl Dates, :
M ows stope ( ¢s, plow mcasurcd) Y jowb = intercept (Dates , plow mcasumd)
my; = slope ( Dates , phigh — .
highs P ( Hhig measured) Y highb = intercept (Datcs , phigh mcasured)

@, =005 k=23 f=0.k-1
year predictr = 1988 ¢ f.2
Thick predict = Mg Yo pregict + ¥ b
Thick 1owpredict = ™ lows Y62 predict + ¥ lowb
Thick pighpredict *= ™ highs "Y€3 predict * ¥ hight
Thick goiatmean -= mean( Dates )

sum = Dates | = mean( Dates ) 2
2 (pates, )

1
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Bay 13 Area 32
Subject:
Drywell Corrosion

upper, 1= Thick predict, -

{ «

+ qt\l - —2—‘,1‘0!3]

lower, = Thick prcdxct

+ - qt(l - .2.1,1'0131 means = ) Swandard o,

a

12/06/05 12:05:34

Calculation Sheet Appendix 5
Caic. No. Rev. No. System No, Sheet No.
C-1301-187-E310-037 187 A5 -26 of 31

Wf//s/e)/

year predict, ~ Thick actualmean |

means = 2) -Standard

error” (d+ 1) sum

(ycar predict, ~ Thick actualmcany

(d+l) sum

General area Tmin for this elevation in the Drywell

Tmin_gen ¢y
—

Tmin_gen ¢y = 541 (Ref. Calc. SE-000243-002)
51,

T T T T

700 k- TS -
= ~0.094
650 1~ -
600 b~ -
550 -
. "
i 1 i !
1980 1950 2000 2010 2020 2030

YL predictr YE&T predict Y645 predict» DES, YOO predicr
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. Subject: 0 ' . GCalc. No. "~ Rev. No. SystemNo. ' SheetNo. -
Drywell Corrosion -~ C-1301-187-€310-037 = A9 . 187 | A5.27of 31
For the thicker points ~ ~ © S o o o
upper == Thick highpredict,. ™
/l O 'I' | . 2\ S d. i | { (yc?‘rprcdict,”" Thick gopnalme
.+ gty ] - — , Tota -~ 2 j-Standard  ; 1+ + :
\4 7 means ) . higherror (d+ 1) sum

i

10\»1»:&'r 1= Thick highprcdictr

&t Total 2ls ' . 1 (yearpredictf' Thick aetuain
+ ~lgtil — — , Tota - 2 |-Standard 4; il + + -
q 3 means higherror @+ 1) "

75D ] I T 1
@
760 P~
Thick pighpredict
BN measured 650 —
o oo - M piohs = T0.223
lower
upper
Tmin_gen 5 00 o
—
550 - : ™
L Y
| i 1 i
1930 1990 2000 2010 2020 2030

YeRr predicts Dates, Year prediot» Y641 predict s YE3r pregict
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Bay 13 Area 32
Subject: Cale. No. Rev. No. System No. Sheet No.
Dryweli Corrosion C-1301-187-E310-037 /7_ 187 AS -28 of. 31
o : ff v
Sthsfes”
For the thinner points ‘
upperf = Thick !OWpl'CdiCQf -
AL 2) Standard ! (oo podict,~ T actual
+ gt{ 1 - —, To - 2 |-Standard 1, -+ + -
\ 7" means lowerror @+ -
lower, = Thick lowpredict,
[« ) : 1 (ye‘“ predict, = THick geraly
+ ~l qt| 1 ~ ~— , Total ~ 2 | -Standard 4l + + ~—
\ 2 means lowerror A+ 1) sum
1 1 ] T
700 P _
& fa]
0
o.- [ T
650 -
Thick lowpredict
HIOW e asured
anoo
lower
upper 600 — 7] Mygws = 0.109
Tmin_gen 5)
L]
550 -
R ——
] 1 1 L
1980 1990 2000 2010 2020 2030

YE2T predicr, DAICS, YE4T predicts YEA predict » YO4F predict
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Bay 13 Area 32 _ _ .

Subject: Calc. No. Rev. No. System No. Sheet No.’
el j -1301-187- -

Drywell Corrosion C-1301-187-E310-037 }{Z o 187 A5 -29 of 31

STes)sr

The following trends are shown for each of the pits

Local Tmin for this elevation in the Drywell Tmin_local 5; = 36(Ref. Calc. SE-000243-002)
£

A= B. =

3 1
max(Pit 20) . min(Pit 20)
max ( Pit 23> imin (Pit 23>
ax (Pit 25> min (Plt 25)
max {Pit 28) nin (Plt 28)
I T i ] | 1 | I
X | ©
X dXEF  x x % *
w o @0 o 7
Pit 20
+ + + * %%e° o ' . .
Fit 3
Pit © :
it 25 n .
XXX P
Pit 2
o ® @
Tain_local 5
L ]
400 b= -
IIIIIIIII!IIIID
1 ] l ] 1 i i g
1990 1992 1994 1996 1998 2000 2002 2004
Dates
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Bay 13 Area 32

Subject: Calc. No, ' Rev. No. System No. Sheet No.
Drywelt Corrosion C-1301-187-E310-037 / z 187 A5 -30 of 31

178
f’//{/c;"

The F-Ratio is calculated for the worse pit {#20) Pit' yorse = Pitgg
last{ Dates )
- . ' . 2
SSE pit * Z (Ptt worse, — yhat (Datcs , Pit worsc)i> SSE oit = 18.89
i=0 :
last{ Dates )
= : : 2
SRy = ). (v (Dates it yoree), = mean(Pi yree) SSR = 4951
i=0 . ‘
MSE, = P , MR, = oonpt
Pt " DegrecFrec - StPit oy 1= »,‘MSE pit Pt " DegreeFree reg
MSR _; Fpit
. - pit . - actaul . _
Fpit yopaul = VT Fpit Lo = I Fpit 4o = 1915
pit critical

Therefore pit 20 is not presently corroding. However, to provide a conservative result the regression modetl is
generated for this pit,

1612010

m s 1= slope (Dates , Pit worsc) Mg = 0494y iE imcrccpt( Dates , Pit worse) Y pit =

The 95% Confidence curves are calculated

Pit curve % M pip YORl predice + Y pit

Pit y ualmean = Mean( Dates) sum = Z (Datcs 4 ~ mean( Dates ))2

1
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' Subject: o - Calc. No. . Rev. No. . System No. .. Sheet No.-
A Drywell Corrosion ) C-1301-187-E310-037 / 187 AS ~31 of 31
uppit, 1= Pit cmé‘ . / S/t q/ B'(
. _ | -
t(‘ 28 otal g - 2 |-StPit - |1 L+ (yw"’“ﬁ"’f- Pﬂ”‘“"’““’") ‘
+qtil - —,To -StPit, - 11 + : :
2 meaus err (d + 1 ) X sum
' Topit, := Pit (e
; oy 1 ' | _, , o . (y"a"predictf‘ Pit actualmwn)
+ ~| gt{ 1 = —, Total StPit .- I1 + +
2 means ~ (d+ 1) sum
Local Tmin for this elevation in the Drywell Temin_local 5 1= 360 (Ref. SE-000243-002)
~ Curve Fit For Pit 20 Projected to Plant End Of Life
PP I ‘ T ) T »
% x 4 % -
00 b~ T e LT
' Pit 20 ssof : -
X X X :
o) 33
) uppit 500 b = mpi‘ = ~0.494
lopit
Trmin_local 5y E
a0 b -
400 ]
3o}~ : -
! | 1 1
1990 2000 2010 2020 2030 .
D‘mvafedia-ywpwdict )

Therefore based on regression model the above curve shows that this pit will not corrode to below minimum
feqmred thickness by the plant end of lifs. . :

minpoint = 0.562 . Y pregicr,, = 2.029010° Tmm_locg 51, = 360
1000 -minpoint — Tmin_local o
i minpoint - min_ 5!22) 1000 -minpoint ~ Tmin_local g, = 202
fequire rate. ' 2005 \ R 22 R
( - yearpredict/n

. | | required = ~8.417
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AmerGen Calculation Shest::
Bay 1 Area 50-22 o _
- Subject: - - Cale. No. Rev. N System No.
Dryweli Corrosion ) C-1301-187-E310-037 187
Appendix 6 - Elevation 60’ 10" Béy 1, Area 50-22 5 / / 7/ ° S/
" NOV. 9, 2004 Data

The data shown below was collected on 11/9/2000.

page = READPRN({ "U:MSOFFICE\Drywell Program data\Oct 200A\DATA ONLY\D5022_00.txt" ).

Points 49 = showcdls( page,7,0)

[ 0.709 0.704 0683 0689 0686 0.603 0713 ]
0713 0699 0703 0.706 0719 0722 0716
0723 0712 0704 0.698 0721 0717 0717
Points 49 = [ 0.714 0.668 0.721 0684 0728 0.713 0.624
0.677 0.638 0.689 0692 0687 0.698 0.692
0.656 0.633 069 0.697 0654 o.p_s's 0.681
| 0697 0.724 0723 0701 0.662 (0.5 0.668 |

Cells = convcn(Poims 49 7) No DataCclls = length( Cells )

For this location point 48 has been determined to be pit {reference 3.22) and has been omitted
from the overall mean calculation for his location and is trend separately as & pit. .

Cells = Zero 4 ((Cells, NO pyaes - 48)  Cells i= deletezero oy ((Cells, No mcg,,s)

Ne DataCells = Tength( Cells ) gh;:'hinnesl point at this location is shown
e

minpoint = min Points 49

minpoint = 0.55

Appendix 8

Sheet No.
AG- 1 of 16
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Bay 1 Area 50-22 ,

Subject: Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion C-4301-187-£310-037 187 AG-20f 16

¢ 7/ sTi5tos”

Mean and Standard Deviation

Bactpa) = mean(Cells) g0 = 692.792 0 aotual = Stdev(Cells) 6 .. 0 = 28075

Standard Erroy

S actual

T - Standard ., = 4.052
© DataCells _

Standard error =

Skewness

, S 3
Skewness = (Y\o DataCel]s) Z(Cclls ¥ actua]) © Skewness = ~1.297
(N"DawCeIIs - 1)'<N° DataCells ~ 2)'(" actual) .

Kurtosis

A

o

. No DataCells* {NO DataCells + ‘)'2(0’3“5 -k actual)
Kurtosis =

(N° DataCells ~ 1)‘(N° DataCells = 2) '(N" DataCells = 3)'(“ actual ¢ Kurtosis = 1.609

_ 3 '(N° DataCelis ~ ])2
(No DataCeits = 2)" (N patacets ~ 3)

+
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Bay 1 Area 50-22 _
Subject: Calc. No. Rev. Ng System No. Sheet No.
Drywsl! Corrosion C-1301-187-E310-037 //7/ 187 A6- 3 of 16

Normal Probability Plot rsl iye

In a normal plot, each data value is plotted against what its value would be if it actually came
from a normal distribution, The expected normal values, called normal scores, and can be
estimated by first calculating the rank scores of the sorted data.

j = 0. last( Cells) srt 1= sort( Cells)

Then sach data point is ranked. The amray rank captures these ranks
—

TS Z(sn= srtj) r
j BT e U ————
Zsrtm st
rank,
P T e
J rows( Cells) + 1
- ' The normal scores are the corresponding pth percentile points from the standard
‘ ) normal distribution:

x 1= ] N_Scorej = root[cnorm(x) - (p])x]
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Bay 1 Area 50-22

7 sl isor

The Upper and Lower confidence values are calcuiated based on .05 degree of confidencs "a"

Upﬁer and Lower Confidence Values

" - o
a = 05 Ta = qt[(l - ;),48] Ta = 2011
’ [s)
actual ,
Lower 9504Con *= W sctual = TO e Lower gso,con = 684.644
J] 3° DataCells
G actual

UPPT 959,Con *= M actual + T

Upper 95%Con = 700.939
n,‘N° DataCells

These values represent a range on the calculated mean in which there is 85% confidence.

Graphical Representation

.' ) Distribution of the "Cells” data points are sorted in 1/2 standard deviation increments (bins) within +/- 3 standard
© deviations :

Bins = Make g (l»‘ actual* © actual)

Distribution = hist({ Bins, Cells )
Distribution =

The mid points of the Bins are calculated

- Bins, + Bins
k:=0.1 Midpoimsk::( Sy : k+l)

The Mathcad function pnorm calcuiates a portion of normal distribution curve based on a given
mean and standard deviation

normal curve, = pnorm(Bins1 M actual O actual)
normal ;e = pnom (Bi"sk +1"Mactoal» @ actual) - P“°""(Bi"sk + actual - © actual>

e | k

‘ normal o, ve = NO DyaCetts NOmMal oypye

‘AmerGen ) : Calculation Sheet ‘ ‘ Appendix 6

Subject: Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 A % 187 AG- 4 of 16




12/88/05 32:05:34

AmerGen - =iicuiation Sheet ‘ T . :'.;Apéendix 6

Bay 1 Area 50-22

-Subject: : ' Calc. No. Rev. No, - SystemNo. - Sheet _Né..u »

Drywell Corrosion . C-1301-187-€310-037 2z 187  A6-50f 16
Results For Elevation 60' 10" Bay 1, Area 50-22 - ‘ 5‘/ ! f/ )

Sept. 17, 2000

The following schemétic shows: the the distribution of the samples, the normal curve based on the actual
mean and standard deviation, the kurtosis, the skewness, the number of data points, and the the bwer and
upper 95% confidence values. Below is the Normat Plot for the data. : .

Data Distribution

T { T
- - F actual = 692.792
10 — 1 -1
an S sotua = 28075
N .
Eisrribun’on \ 1 : Standard . = 4.052
normal cyrve \
sk \ | Skewness = =1.297
Kurtosis = 1,609
0 ﬂl, 4 !
600 650 700 750 500
Midpoints, Midpoints ,
Lower 95%00“ = 684.644 Uppel' 95%Con = 760.939
Normal Probability Plot
3 T T T T I T
i xx 7] The data is
. ; x - slightly skewed.
L : |- - However, based
_on the Normal
‘ X Probability Plot
N Soore; o[- g?‘xx . and the Kurtosis
X X X )I?RR( this data is
% normally
e . x X 1 distributed.
| « X
x .
X
-3 | 1 i 1 i} |
600 620 640 660 680 700 720 740
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Calculation Sheet Appendix £
Bay 1 Area 50-22
~ Subject; Calc. No. Rev. No, System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 //g’ 187 A6-6of 16
7 )/ —
Elevation €0’ 10" Bay 1, Area 50-22 Trend ; / / § / 5
Data from the 1992, 1994 and 1996 (ref calcs) s retrieved. 4o

Datmd = Day ycar( 1,6,1993)

page := READPRN{ "U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\DATA ONLY\D5022_D92.txt" )

Points 49 = showcells( page , 7,

0)

Data

[ 0.707
0.723
0.723 0.7

0.711 0.661
0713 0.677
0.67 0.661
| 0.699 0.702

0.711
0717 0.7

Points 49 =

nnn = convert (Poims 49> 7>

0.683

0.687
0.679 07
0.692
0.689
0.722

0.686
0.726 0722
0.718 0.705
0728 0.7
0.691 067 0.703
0.674 0649 0.653
-0.683 0589 0.66 J

0.646 0.676
0.674
0.718

0.654

0.702
17 0.704
0.681

0.701
0.712
0.697

No patacells = length(nnn)

' For this location point 48 is a pit and is therefore omitted from calculation of the mean (ref. 3.22)

Pit 48d = Get_Pit data (nnn ., No DataCells * 48)

tmn = Zero o ("“" +NO DataCells » 48)
Cells = deletezero o0 (“"“ +No Da:aCells)

= mean( Cells )

P measured X % measured ,

g mcasurodd

»JN" DataCells

= Stdev(Cells)  Standard error. =
. 4
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AmerGen e Calculation Sheet » Appendix 6

Bay 1 Area 50-22

Subject: Calc. No. Rev. No. ‘System No. Sheet No,

Drywel!l Corrosion C-1301-187-E310-037 /2' 187 AG-7 of 16
¢

For 1994

ST~ e

page = READPRN{ "U:MSOFFICE\Drywell Program data\Sept.1994 Data\DATA ONLY\D5022_94.txt* )

[ 0.712
0.746
0.757
Points 49 = | 0.738
0.729
0.701
[ 0.7

Datesd 1= Dayyw(9 , 14,1994

Points 49 = showcells( page , 7,0)

Data

0.728 0708 0.718 0.J3 0658 0703 ]
0737 0726 0705 0741 0742 0.705
073 074 0732 0743 0729 0.731
0692 0737 0713 0748 073 0673
071  0.712 0.733 0699 0695 0.713
0663 069 0705 0675 0654 0658
0.704 0723 0.704 0.675 0.588 0.637 |

nn = convert(?oints 49> 7)

No DataCelis = length( nnn }

Pit a8, = Get_Pit data(“““"

No DataCells 48 )

nan = Zero (nnn +NO pataCells » 48)

Cells = deletezero oy (nnn ,No DataCclls)

E measured = mean( Cells) o
d

O measured X

JN° DataCells

measured, = Stdev{ Cells) Standard error, =

01 W LKA
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AmerGen Calculation Sheet Agpendix 6
Bay 1 Area 50-22
Subject: Calc. No. Rev. No, System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 472 . 187 A6-8 of 16
o - %
P
For 1996 5705l
‘ di=d+ 1

page = READPRN{ "U:\MSOFFICE\Drywell Program data\Sept. 1996 Data\DATA ONLY\D5022_96.txt" )

Dates, := Day ycar(9 ,14,1996)

Points 4¢ = showcells( page,7,0)

Data

[ 0703 0713 0679 0684 0682 0.634 0677
0.721 0711 0.704 0694 0717 0.722 0671
0.728 0701 0.695 0.681 0727 0.71 0717
Points 49 = | 0.708 0.662 0.679 0.717 0.737 0.714 0.646
0.7 0.664 0.696 0702 0.765 0.672 0.696
0.668 0.662 069 0707 0.677 0.641 0.663
| 0.7064  0.702 0.725 0.69% 0.673 0.573 0.662

nnn = convert(Poims 49 7)

No DataCells = lcngth( nnn)

. - : /
Pit 484 - Gel__P“ data -\nnn . No DataCells * 48)
nan i= Zeto one ("““" No paaCells - 43)

Celis = deletezero cells ( nnn , No DataCe}Is)

S measured

= mean(Cells) o = Stdev( Cells) Standard ., . = _ 4
d

JN" DataCells

} measured A measured 4 '
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AmerGen : o  Caiculation Sheet " Appendix 6
Bay 1 Area 50-22 - o T S e
- Subject: - ' Calc. No. Rev.No., . SystemNo. .  SheetNo.
Drywell Corrosion : C-1301-187-E310-037 7 187 AG_—Qof 16
o, -~
& 5ls)et -
For 2000 d=d+ 1

page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept 2000 Data\DATA ONLY\D$022_00.txt" )

Dates A

Points 49 1= showcells( page ,7,0)

Data

[ 068 0715 0681 0687 069 0612 0.683 |
0.716 0703 0.7 0689 072 0.728 0.665
0.729 0712 069 0706 0725 0.71 0718
Points 4g = | 0.705 0.649. 0.683 0.691 0733 0.712 0.631
0.675 0.651 0.694 0694 0673 0.678 0.697
0.668 0.647 0684 0707 0.649 0.644 0.657
| 0689 0725 0.728 0708 0678 0556 0.635

nnn = conven(Points 49 7)

NO pataCelts = length(onn )

Pit 48 = Get*Pit data (m‘m , No DataCells 48)
d \

nnn = Zero g (nnn ' NO DataCelts » 48 )

Cells = deletezero ce]ls("m‘ +No DataCeIlS)

H measured 4 ; measured d :

= mean(Cells) © = Stdev(Cells)  Standard .,
d

1= Day yqr( 9,16,2000)

O measured »

JN" DataCells
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Calculation Sheet

Caic. No.
C-1301-187-E310-037

Rev. No.

e
Y it

System No.

187

Appendix 6

Sheet No.
A6-10of 16

di=d4+ 1

page = READPRN( "U:\MSOFFICE\Drywell Program data\Sept 2000 Data\DATA ONLY\D5022_00.4xt" )

Points 49 = showcells( page,7,0)

( 0.68
0.716
0.729

Points 49 = | 0.705

0.675

0.668

| 0.689

nnn = conven(Poims 49+ 7)'

NO pataCells = length(nnn)

0.715
0.763
0.712
0.649
0.651
0.647
0.725

Data

0.681
6.7

0.696
0.683
0.694
0.684
0.728

Dates 3

0.687
0.689
0.706
0691
0.694
0.707
0.708

Pitgg = Get_Pit oy (100, NO Dgacelts + 48)

nnn = Zero o (nnn + NO DyaaCells » 48)

Cells := deletezero oy, (nnn , No DataCclls)

p measuredd = mean( Cells )

o]

.

measured 4 .

= Dayyear(li,Q,ZOOA)

0.69

0.72

0.725
0.733
0.673
0.649
0.678

0.612
0.728
0.7t

0.712
0.678
0.644
0.556

0.683
0.665

0718

0.631
0.697
0.657
0.635

= Stdev( Cells)  Standard error, :

measured 4

JN" DataCells
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- AmerGen Calculation Sheet Appendix 6

Bay 1 Area 50-22 _
Subject: ‘Calc. No. Rev. No, System No. Sheet No.
Drywell Corrosion CA301-18T-E310037 17 187 A6- 11 of 18
( f ~
s

Below are matrices which contain the date when the data was collected, Mean, Standard Deviation, Standard
Error for each date. :

1.993+10°
19950107
Dates = | 1.997+10°
2.001» 103
| 2.005410° |
22.689
693.479 . : 3.241 27.964
3.995 )
711.25 | 24036
| 692542 Standard oy, = | 3462 % measured = |
} measured = . 4126 28.881
688.542 ' 28.881
: 4.126 *
688.542
Total pyeang = TOWs (" measured) Total peans = 5
The F-Ratio is calculated
last( Dates )
o » _ 2
SSE ¢ Z (u mcasurcdi yhat (Datcs B mcasurcd)i) SSE = 236.541
i= 0
fast( Dates ) .
. 2
SSR = (yha!(Datcs ’“mcasured)_ -~ mean (;_1 mcasurcd)) SSR = 119.214
i=0 '
DegreeFree (= Total oo~ 2 DegreeFree reg = 1
SSE . SSR
MSE = MSR %
DegreeFree MSE = 78.847 DegrecFree ., MSR = 119.214
StGrand o T AJMSE . StGrand err = 888
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AmerGeri Calculation Sheet Appendix 6 .

Bay 1 Area 50-22

Subject: Calc. No. ~ Rev.No ‘System No. Sheet No.
b Drywelt Corrosion . C-1301-187-E310-037 /(/VL 187 AG- 12 of 16
MG
: F .= MSR
actaul MSE
o = 0.05 F critica) ©= aF ( 1 — o, DegreeFree reg’ DegreeFree ss)
F
_ Y actaul
F atio = Frato = 0.149
critical

Therefore the curve fit of the means does not have a slope and the grandmean is an accurate measure of
the thickness at this location

i = 0. Total pogne = 1 pgrand measured, = mea"(“ measuttd)

‘ ogrand yeasured
ogrand peasured = Stdev (” measurcd) GrandStandard emor) T T E——
: JTotal mcans

Piot of the grand mean and the actual means over time

T T T T T T
X
L 710 = -
' 700 ~
H measured
X X X
Mgrand 1easured
X
X
690 b~ -
X ' X
680 1~ -
1 1 L 1 i 1
T 1992 1994 1996 1998 2000 2002 2004 2006
Dates

‘- R a0 meaureq, = 694871 GrandStandard , . = 4218
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AmerGen Calculation Sheet At Appendix 6

Bay 1 Area 50-22
Subject: : Cale. No. Rev. No. System No. Sheet No.

Drywell Corrosion C-1301-187-E310-037 2~ 187 AG-13 of 16
| {7 )50

To conservatively address the location, the apparent corrosion rate is calculated and compared to the
minimum required wall thickness at this elevation

mg = slopc(Dates,u"')easumd) mg="114 Yp = intcmcpz(Datcs,pmcasmed> Yp = 2.972'1().3

The 95% Confidence curves are calculated

a, =005 k= 2029 - 1985 f=0.k-1
Yar predict, = 1985 + -2 Thick pregiey = m g Yelr predict ¥ Y b
Thick , qualmean = mean( Dates ) sum = Z (Datcs 4 — mean{ Dates ))2

i

- upper, i= Thick predictf_"'

. 2
o (yﬁarpredict =~ Thick actualmean)
t 1 f
+ gt 1-—5-,Totalmcans-2 -StGrand - l+(d+l)+ -
lowcr’r = Thick predictf
. 2

/ &y T Grand I 1 (year predict, ~ Thick actualmean)
+ «{gt{ 1 = —, Total -~ 2 |-StGran b+

\ 7 means err @+ =
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AnierGen _ -~ Calculation Sheet : o ' Appendixﬁ
Bay 1 Area 50-22 . _ T S
Subject: ' Calc. No. Rev. No ~ SystemNo. .. SheetNo.
Drywell Carrosion ) ' C-1301-187-£310-037 /

Wy

The minimum required thickness at this elevation is  Tmin_gen 52,1 518 (Ref. Cak SE-000243-002)

Location Curve Fit Projected to Plant End Of Life

- 800 _ T T T 1

750 -

m,= ~1.14

550
DU e AT
o ] ) i i 7
1980 1990 . 2000 2010 2020 2030

YHT predicts YEAT predicts Y681 predicts Dates, year predict

Therefore even though F-ratio does not support the regression model the above curve shows that even at the
lowsr 85% confidence band this location will not corrode to below Drywell Vessel Minimum required thickness
by the plant end of life.
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AmerGen

Bay 1 Area 50-22
Subject:
Drywell Corrosion

Caic. No.
C-1301-187-E310-037

The following addresses the pit identified at this location

The F-Ratio is calculated for the pit as follows

tast( Dates )
SSE pit = Z (Pit a8, ~ yhat(Dates , Pit 48)i)2
1= 0
last{ Dates )
SSR p“ = Z (Yhal (Dates , Pit 48>| - mez-m(Pit 48))2
i=0 '
MSE 5 = o B frse
pit DegreeFree StPit . = [MSE pit
MSR Fpit
. — pit . — actaul
Fpityotaul = MSE . Fpit ratio =
pit critical

Therefore this pit may be experiencing corrosion

m i = slope (Dates , Pit 48)

Pl m p)t = —3.181
The 95% Confidence curves are calculated

Pit cyrve 1= M i YERT predicr + Y pit

Pit yotualmean = mean{ Dates )

uppit, = Pit curve,

Calculation Sheef -

Rev. No.

/fﬂf//ﬁ/ﬂ/

System No.
187

SSE ...y = 128.986

pit

SSR pit = 928.214

MSR ., = ____S__s}_plt__
pit DegreeFree reg

Fpit gy = 2132

sum = Z (I)atcsd — mean( Dates ))2

[ «

o 2
<y°ar predict, ~ Pit actualmean)

i t .
+ qt\l - —Z—,Totalmeans - 2)'StPlte‘T- 1+

‘-
(d+1)

sum

Appendix 6

Sheet No.
AB- 15 of 16

Y pit = intercept(Dates, Pit gg) ¥ e = 6.928+10°

R OHLIE M e
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' Calculation Sheet Appendix 8

Bay 1 Area 50-22 : ‘ _ o ‘
Subject: Calc. No. Rev. No, System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 7l 187 A6-16 of 16
7 Sl1ohe”
lopit, = Pit curve, ™ _ .
) 2
R L 2) StPit, - |1 4 o+ (yw predic ~ 7 mm)'
- -~ — -~ 2] StPit . aotual
V7 means e (d+ 1) sum

Local Tmin for this elevation in the Drywell

Pit4g
X X X
Pt curve

uppit
topit
Tmin_jocal ¢3

Tmin_local s = 345 (Ref. Calc. SE-000243-002)

Curve Fit For Pit 48 Projected to Plant End Of Life

i 1 i

550

mpit = =3 18] .

430

400 . i . -

10 SRS SRR . %
‘ 1 - 1

2000 2010 2020 2030
Dates, year predict » yORr predict '

, ‘ 3
lopit,, = 425.816 VoAl predict, = 2029°10

Therefore based on regression model the above curve shows that this pit will not corrode to below minimum
required thickness by the plant end of life.

minpoint = 0.55

(looomnpoim ~ Tmin_local 5, )
2

year predw‘n - 2‘029.103 Tmm_local 5222 = 345

1000-minpoint - Tmin_local 55 = 205
22

- required gy, =

(2005 ~ year p,ed,-c,)u

required ., = ~8.542
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AmerGen _ Calculation Sheet Appendix 7

Bay 9 Area 20
Subject: Calc. No. Rev. No,~~ System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 187 A7-10f 23

ﬂ?f/ﬁ/af

Appendix 7 Elevation 87’ 5" Bay 9, Area 20
Nov 9, 2004 Data

" The data shown below was collectad on 11/9/2004

page ‘= READPRN( "U:\MSOFFICE\Drywel] Program data\Oct 200\DATA ONLY\D8620_00.txt")

Points 49 i= showcells(page, 7,0)
[ 0625 0625 0.627 0.607 0.607 0.605 0.623]
0.598 0611 0.623 0.608 0.631 0.592 0.636
0.604 0601 0587 0612 0.625 0.622 0.619
_ Points 49 ={ 0.603 0.601 0.611 0.584 0.617 062 0615
0618 0595 0641 0.601 0612 0624 0.598
0.602 0611 061 0631 0613 0624 0638
 0.591 0595 0596 0.594 0.622 0.63 0.616 |

.) Cells = converl(Poinls 49,7) NO DagaCells == length(Cells)

The thinnest point at this location is shown

. . : below
There are no pits for this location (reference 3.22),

— minpoint := roin( Points
Cells := deleterero Loppe (Cel!s, No DataCells> ( 49)

inpoint = 0.584
No paracells = length( Cells) TInpoL .




R ""‘ o e 12/08/05 12:03:34

AmerGen : . Calculation Sheet - _ Appendnx T
Subject: ' Calc. No. Rev. No System No. .; SheetNo. .-
p 187 -~ AT-20f 23

Drywell Corrosion : ' C-1301-187-£310-037 7
o {1 Sli/of

Mean and Standard Deviation

B actua) = mean(Cells)  p o0 = 612265 . O actual = Stdev( Cells ) O actual = 13.94

Standard Error

S actual

o AStandard error = 1991
% DataCells

Standard .0 =

Skewness
Skewness = (NO DataCell_s) .Z(Ce"s - acm81>3 : .
i Sk = 2.43810
(No Datacells = 1)-(No patacetts = 2) (S actual) .
Kurtosis
Kurtosis = No DataCclls'(NO DataCells ¥ 1>LZ(CCIIS - pi;ctual>4

K is = —0.736
(No patacetts = 1) '(N" DataCells ~ -2) ‘(N" DataCells ~ 3)'(0 a::lua)/4 ose = 70

3'(N° DataCells ™ 1)2
(No pataceits = 2)* (N DataCelts = 3)

+ -
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AmerGen o ‘Eiiculation Sheet » Appendix 7
Bay 9 Area 20
Subject: - Calc. No. . Rev. No. ‘System No. Sheet No.
Dryweli Corrosion C-1301-187-E310037 A 187 A7-30f 23
. V4 /
Normal Probability Plot 5(1 5/ o

In a normal plot, each data value is p]btted against what its valuc would be if it actually came
from a normal distribution. The expected normal values, called normal scores, and can be
estimated by first calculating the rank scores of the sorted data.

j = 0. last{ Cells) srt = sort( Cells)

" Then each data point is ranked. The array rank captureé these ranks

T
—3
I Z(snzsn.>-r .
i rank, = st

—_—
Tsrt= snj

rank
- J

P, 1= e
J rows("Cells) + 1

The normal scores are the corresponding pth percentile points from the standard
normal distribution:
x =1 N_Scorej = wot[ cnorm(x ) - (pj,) , X ]
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-AmerGen Calculation Sheet Appendix 7.

Bay 8 Area 20
Subject: : : Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 //4, 187 AT-40f 23

ﬂ*f//)‘/éf

The Upper and Lower confidence values are calculated based on .05 degree of confidence "a”

R N
o = 05 To = qt{\‘ - 5‘) ’48] Ta = 2.011

Upper and Lower Confidence Values

0 actual

Lower gsoc0n = M gotual = TO memmmmmmmee
J No pataCelis

O actual

Upper 9594Con = M actual + T == Upper gso,con = 616269
J No pataCells

These values represent a range on the calculated mean in which there is 85% confidence.

Lower 95%Con = 608.261

Graphical Representation

. h ) Distribution of the "Cells” data points are sorted in 1/2 standard deviation increments {bins) within +/- 3 standard
A deviations

Bins i= Make ping (” actual * © actual)

Distribution = hist( Bins, Cells)

Distribution =

The mid points of the Bins are calculated

. Bins,_ + Bins
2

The Mathcad function pnorm caiculates a portion of normal distribution curve based on a given
mean and standard deviation '

normal curve, = pnomz(Bmsl B aetnal ' @ acmal)

normal curve, = pnomm ( Bins, + 1 Factual - © acma]) - pnorm (Binsk B actual > @ actual)

.A ‘ normal oyrve = NO DataCells MOMAl gypye
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AmerGen — Calculation Sheet "~ Appendix 7

Bay 9 Area 20 _
Subject: Caic. No. Rev, No, 72 System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 ;?f 187 A7-50f 23

7lisler

Results For Elevation 86’ 5” Bay 9, Area 20
Sept. 17, 2000

The following schematic shows: the the distribution of the samples, the normaf curve based on the actual
mean and standard deviation, the kurtosis, the skewness, the number of data points, and the the lower and
upper 95% confidence values. Below is the Normal Plot for the data.

Data Distribution
12 ] T T I
.l \\ ] O actar = 1394
pereme T / N | Standard . = 1991
norme! curve
/ . Skewness = 2.438010 2
4~ -
Kurtosis = ~0.736
2 o
0 L } I i |
560 $80 600 620 640 660
Midpoints, Midpoints
Lower g5o,00n = 608.261 - Upper gs0,00n = 616269
Normal Probability Plot
3 T T T ] T T
2k » x 1 Based on the
X Normal Probability
L . x o A N Plot, Skewness,
_ )gg‘ and the Kurtosis
s _ this data is
N_Score; 0~ )X(X ~ normally
X X X Wx" distributed.
ok >?2(x -
X
X
-—2 — x oy
- ) ] ! 1 1 N
$80 $90 600 610 620 630 640 650
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AmerGen Calculation Sheet Appendix 7

Bay 9 Area 20
Subject: Cale. No. Rev. No. "~ System No, Sheet No.
Drywell Corrosion C-1301-187-E310-037 - /1’ p ) 187 A7-60f 23
| 7 55>
Elevation 86’ 5" Bay 9, Area 20 Trend p j /5 f
Data from Feb 1980 to Sept 2000 is retrieved. _ d:=0

For Nov. 6 1987

page = READPRN( "U:\MSOFFICE\Drywell Program data\Nov 1987 Data\DATA ONLY\D8620_N87.txt" )
Points 4o := showcells( page,7,0) Datcsd = Day year( 11,06, 1987)

Data

[ 0622 0.628 0.629 0.604 0627 0.601 0.634 |
0608 0615 0618 0.617 0621 0585 0639

, . 0.618 0.614 0.615 0.628 0628 0.604 0631

Points 49 = | 0.616 0.604 0.62 0.585 0627 0626 0.623

0.624 0.607 0.666 0.641 0618 0.641 061

10624 0618 0617 0622 0616 0629 0.641

| 0.608 0609 0593 0598 0.621 0626 0.611 |

o,

nnn = conven(Points 49+ 7) No pataCells = length(nnn)

Cells = deletezero cells (rmn , No Dachl]s)

O measured A

= mean( Cells) o = Stdev(Cells)  Standard .. =

measured A ‘ 4 —_—
JN° DataCells

H measured 4
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AmerGen -  » O Caiculation Sheet o o "aApp:'enAdix 7
Bay 9 Area 20 . _ , S N
Subject: : T Calc. No. Rev. No. - System No. .- Sheet No. "
Drywell Corrosion - : C-1301-187-E310-037 /?f 187 A7-Tof23

' : ' : . //5/0( _— s
For July 20 1988 - T :v 5d7=d‘+ 1o

page = READPRN( "U:\MSOFFICE\Drywell Program data\luly 1988 Data\DATA ONLY-\_D%ZO_;BSBAM" )

Points 49 1= showeells( page,7,0) _Da’csd = Day yca‘( ; !20; o83y _

Data
0.633 0625 0625 0627 0.625 0601 0631
0.605 0614 0619 0.617 0638 0638 0.638
0.612 0628 0615 0623 0.628 0.627 0622
Points 49 = | 0.623 066 0628 0.585 0633 0627 0619
0.623 0603 0647 0639 0616 0633 0599

0623 0617 062 0638 0614 0625 0637
| 0.615 0603 0592 0.597 0.622 0643 0.622 ]

. ’ | nnn = convcn(Points 49,7) NO pataCells *= length{ nun )

Cells = deletezero oy ( nnn, No Dazacag)

% measured ;

= mean{ Cells ) G = Stdev( Cells)  Standard .. 1% o
d

IJ NO DataCelts

R measured y measured 3 '



L
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12/08/05 123:05:34

AmerGen Calculation Sheet - 7 Appendix 7
Bay 9 Area 20 _ '

Subject: . Calc. No. Rev. No, System No. Shest No,
Drywell Corrosion . C-1301-187-E310-037 /7 187 A7-80f23

ﬂj//?/rf/ di=d+1

For Oct. 8 1988

page = READPRN( "U:MSOFFICE\Drywell Program data\Oct 1988 Data\DATA ONLY\D8620_088.txt" )

Poir@ 49 ‘= showcells(page,7,0) Dates'd = Day ycar( 10,8, 1988)
Data

[ 0636 0629 0629 0607 0633 0601 0.634 ]

0.606 0616 0.618 0617 0623 0587 0.639

0609 062 0.61% 0626 0627 061 0.623

Points 49 = | 062 06 0623 0584 0.63 0.637 0.624

’ . 0.626 0615 0644 064 0618 0635 0.6

0.629 0617 0617 0624 0615 0628 0.639
0614 0608 0593 0.598 0622 0.634 0616

nnn = convert(Poipts 49,7> NO pataCetis = length(nnn )

Cells '= deletezero 1o (nnn , No DamCells)

S measured X

JNO DataCells

= mean{ Cells) ¢ = Stdev( Cells)  Standard .. =
d

¥ measured g measured 4
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t ’ ) AmerGen el . C_alculation Sheet Appendix 7

Bay 9 Area 20

. . Subject: Calc. No. Rev. No. System No. Sheet No.
- Drywell Corrosion C-1301-187-E310-037 / 7 187 A7-90f 23

di=d+ 1
For June 26 1989

page = READ?RN( *UAMSOFFICE\Drywell Program data\June 1989 Data\DATA ONLY\D8620_June8%.tx¢" )

Points 4 = showcells( page,7,0) Datesy = Day ycqr( 6,26,1989)

Data

[ 0.628 0628 0627 0605 0625 0.601 0.634 |
061 0613 062 0621 0626 059 0654
0611 0612 0615 0623 0628 061 0622
Points 49 = | 0.622 0603 0615 0583 0627 0625 0623
0623 0606 0631 064 0619 0636 06

0.621 0618 0616 0626 0616 0.628 064

0.641 0.609 0593 0597 062 0635 0618 |

@)

nnn = con\fcn(Poin!s 49+ 7) No DataCells = length( nnn )

Cells = deletezero cells (m‘m ' No DataCcHs)

9 measured y

= mean{ Cells ) O measured = Stdev( Cells)  Standard =
d

error, T T
d {N
© DataCells

B measured »
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AmerGen . Calcéulation Sheet RECTA Appendix 7

Bay 9 Area 20 ‘
. ‘Subject: Calc. No. Rev.No, -  System No. Sheet No.
2 Drywell Corrosion C-1301-187-E310-037 /?f 187 A7-10 of 23

‘ 5’//{/@5’
For March 23 1990

di=d+4 ]

page = READPRN( "U:MSOFFICE\Drywell Program data\March 1990 Data\DATA ONLY\D8620_March90.txt" )

Points 4q = showcells( page,7,0) Datesd = Day ycar( 3,28,1990)

Data

[ 0.624 0625 0631 0607 0.63 0602 0.635 ]
0.608 0615 0622 0619 0.628 059 0.641
0614 0619 0622 0626 0628 0.611 0.622
Points 49 = | 0.621 0.604 0615 0.586 0631 0628 0.626
0.632 0.607 0642 0608 0622 064 0.599
0.612 0618 0632 0625 0.624 063 0642
| 0613 0608 0595 0.601 0625 0644 0619

@),

nnn = convert(Poims 49+ 7) No DatéCells = length( nnn )

Cells = deletezero cells (nnn , No DatéCclls)

_ % measured y
1] measuredd = mean(Cells) o© measuredd = Stdev( Cells) Standard error, . )
,JNo DataCells
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AmerGen = ' " Calculation Sheet s _ ,jn'-"APbe.ﬂdixf?'
Bay 9 Area 20 B - T - VA L
Subject: - ~ Calc. No. _ Rev.No, - SystemNo. . SheetNo.
Drywell Corrosion C-1301-187-E310-037 A/p;' .87 . CAT-110f23
Slefer
S o d=ded

For Feb, 23 1981

page = READPRN( "U:\MSOFFICE\Drywell Program data\Feb 1991 Data\DATA ONL'!’\b8620~_F91.&t" )

Points 49 := showoells( page ,7,0) Dates, 1= Day yeq(2,23,1991)
_ ' Data ‘

[ 0.619 0623 0.626 0605 0633 0601 0.634

0602 0612 0616 0.615 0619 0.584 0.638
0.607 0.609 0614 062 0624 0604 0619

Poims 49 = | 0.612 0598 061 058 0619 0.621 0619

0617 06 0638 0604 0624 0634 0.604

0.608 0612 0615 0619 9.615 0.623 0.638
0.609 0602 0595 0.5%4 0619 0628 061} |

L

nnn = convert (Points 49> 7) No pgtacells = length(nnn )

Cells = deletezero cells (nnn . No DataCeIls)

% measured A
= mean{ Cells) ‘o = Stdev( Cells) Standard error, e
AJ No DataCells

H measured , measured  °



Amerden

Bay 9 Area 20

. " Subject:
e Drywell Corrosion

ool

For May 23, 1991

12708/08
Calculation Sheet

12:05:34

Calc. No.
C-1301-187-E310-037

Appendix 7

System No. v Sheet No.

Rev. No.
xr 187 A7- 12 of 23
e :
)F//i/df d:=,d.+1

page = READPRN( "U:\MSOFFICE\Drywell Program data\May 1991 Data\DATA ONLY\D8620_M91.txt" )

Points 49 = showéells( page,7,0)

Points 49 =

[ 0.624

0.603
0.609
0.615
0.622
0.609

| 0.606

0.623
0.612
0.602
0.595
0.601
0.614
0.602

nnn = convert (Points 49+ ’l)

Data

0.624
0.616
0.61

0.61

0.615
0.608
0.592

0.606
0.613
0.618
0.581
0.602
0.619
0.593

0.627.

0.618
0.621
0.622
0.615
0.608
062

Datesd = Day ycar( §,23,1991)

0.598
0.586
0.609
0.59

0.631
0.624
0.625

0.63

0.636
0.618
0.604
0.595
0.636

0.614 ]

NO DataCetts = length(nnn )

Cells = deletezero cells (nnn , No DataCells)

H measured 4 =

mean{ Cells) ¢

measured = Stdev( Cells)
. d

Standard error. ¥

4
: JN" DataCells

-

S measured 4



12/08/05 12:05:34

o,

AmerGen Calculation Sheet - - Appendix 7
Bay 9 Area 20 B _
Subject: Calc. No. Rev. No. System No. - Sheet No. -
Drywell Corrosion C-1301-187-E310-037 A ¢ 187 A7-13 of 23

Pfs—//i/(?/ di=d+ |

For May 30 1992
page := READPRN( “U:MSOFFICE\Drywell Program data\May 1992 Data\DATA ONLY\D8620_M92.txt" )

Points 4 1= showaells( page 7, 0) Dates o = Day yeqr( 5,30, 1992)

Data

[ 0623 0664 063 0606 0631 0603 0.637 ]
061 0618 0623 0622 063 0654 0.645
0618 0.617 0621 0631 0.638 0632 0.634
Points 49 = | 0.628 0.644 0.625 0593 0635 0.635 0.633
0:631 0.617 0.653 0.65 0.629 065 0.643
0.636 0.626 0.623 0.641 0.628 0.637 0.649
| 0.619 0.615 0605 061 0.628 0645 0.627 |

nnn = convert{ Points 4o, 7 -
(Points 49, 7) No DataCells = length(nnn)

Point 13 was deleted for this date (reference 30 calc.)

nnn = Zero g (000, NO papcetis » 13)

Cells 1= deletezero ¢ (nnn , No DataCe"s) NO DataCells 1= length( nmn)

9 measured )

ervor, Bl
'JN" DataCells

# measumdd = mean( CCHS) g measuredd = Stdev( Cells ) Standard
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AEE AmerGen ’ Calculation Sheet _ Appendix 7

Bay 9 Area 20
Subject: Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 . )/ 1 187 A7-14 0of 23

| Vi o
For Dec. 5 1992 _ _ J(//{/(’f di=d+1

page = READPRN({ “U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\DATA ONLY\D8620_D92.txt" )

Points 4¢ = showcells( page , 7,0 )' Datcsd = Day year( 12,5,1992)

Data

[ 0628 0.623 0623 0624 0623 0602 0633 ]
0602 0615 062 0611 062 0589 0657
0608 0599 0.605 0617 0615 0.617 0.649
Points 49 = | 0607 0611 0598 0.585 0.627 0591 0.606
062 06 0614 06 0616 0627 0597
0613 0616 0606 0.624 0.607 0626 0.64]
0602 06 0597 0596 0627 0622 0617 |

nnn = conven(Pomt; 49 7) No DataCells = length( nnn )

Cells ‘= deletezero cells ( non , No DataCells)

O measured 2
”tmeasurcdd = mean(Cells) ¢ = Stdev( Cells ) Standard =

measured , * error T———
d d N
J © pataCells
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AmerGen ' Calculation Shizet : Appendix 7

Bay 9 Area 20
Subject: Caic. No. Rev. No., s System No, Sheet No.
Drywell Corrosion C-1301-187-E310-037 A 187 A7-150f 23

o
J /‘4/'/"7{ di=d+ )

For Sept. 14 1994

page = READPRN( "UMSOFFICE\Drywell Program data\Sept.1994 Data\DATA ONLY\DR620 94.¢xt" )

~ Dates, i= Day year( 9,14,1994)
Points 49 := showcells( page.7,0)

Data

[ 0629 0623 0623 061 0623 0599 0.632
0.602 0616 0613 0615 0.621 0592 0635
0.605 0601 0.605 0616 0618 062 0623
Points 49 = { 0.61 0603 0605 0586 0.624 059 0.605
0622 0.601 0.613 0602 0.617 063 0.598
0.612 0618 0608 0625 0.608 0.627 0639
| 0.604 0.603 0598 0.597 0.625 0618 0.616 ]

non = convert(?oints 49 7) NO pataCells *= length(nnn )

Cells := deletezero coppe (nnn, No payacelis )

% measured '

JN° DataCells

= mean( Cells) ¢ = Stdev( Cells) Standard o =
' 4

* measured Ly * measured ; ’
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AmerGen . Calculation Sheet Appendix 7

Bay 9 Area 20 L
Subject: o Cale. No. Rev. No. SystemNo.  Sheet No.

Drywell Corrosion o C-1301-187-E310-037 A 187 A7-16 of 23
. r )
S Yo

page = READPRN( "UMSOFFICE\Drywell Program data\Sept. 1996 Data\DATA ONLY\D8620_96.xt" )

For Sept. 9 1996 di=d+ 1

Points 4 = showcells ( page,7,0) Dates. i= Day ... (9,9, 1996)
d M yea[ s 3

Data

[ 0.616 0616 062 0623 0624 0597 0.627
0597 0609 0614 0614 0622 0581 0634
0.606 0607 0619 0617 0.622 0598 0616
Points 49 = | 0578 0591 0613 058 06 0612 0618
0618 0605 0625 063 0608 063 0595
0598 061 0613 0619 0616 0623 0633
| 0.608 0607 0591 0.624 0651 0647 0611 ]

nnn = conven(Points 49+ 7) NO DataCells = length(nom )

Cells 1= deletezero cells (ﬂnﬂ , No Dawcc]ls)

© measured X

= mean(Cells) ¢ = Stdev( Cells ) Standard o0 1T e
: d
' JN" DataCells

R measured - measured -
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AmerGen ' Caiculation Sheet - B Appendix 7

t

Bay 9 Area 20
Subject: Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 re 187 A7-17 of 23

v,
f//§/05/ di=sd+1

For Sept. 16 2000

page = READPRN( "U:\MSOFFICE\Drywell Program data\Sept 2000 Data\DATA ONLY\D8620_00.txt" )

Points 49 ‘= showcells( page,7,0) Dates, = Day ycar( 9,16,2000)

Data

[ 0626 062 0621 0613 0595 0.599 0.599 ]
0.598 061 06 0577 0616 059 0.63
0.609 0.594 0.581 0.609 0616 0617 0.617
Points 49 = | 0.603 0604 0584 0582 0617 0587 06
0.612 0592 0.599 0596 061 062 0592
0.581 0.607 0.597 0.617 0608 062 0633
[ 0573 0599 0.591 0592 0622 0612 06 |

nnn = convert(Poims 49 7) No DataCells = length( nnn )
Cells = deletezero 1o (nnn , No DataCelIs')

O measured 4

JN° DataCells

i mcasuredd = mean{ Cells) ¢ mcasuredd = Stdev( Cells ) Standard error, =
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© AmerGen Calgulation Sheet o Appendix 7 o
Bay 9 Area 20 _
Subject: Calc. No. Rev. No. $System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 ,1//1_ 187 A7-18 of 23

/f)’/M/ s

For Nov 9 2004 d=dsl
page = READPRN( "U\MSOFFICE\Drywell Program data\Oct 2004\DATA ONLY\D8620_00.txt™ )
Points 49 = showcells( page,7,0) Dates, = Day year( 11,9,2004)

Data

[ 0.625 0.625 0627 0607 0607 0.605 0.623 ]
0.598 0.611 0623 0608 0631 0592 0.636
0.604 0.601 0.587 0612 0.625 0.622 0619
Paints 49 = | 0.603 0.601 0611 0584 0617 062 0615
0.618 0.595 0.641 0.601 0.612 0.624 0.598
0.602 0611 0.61 0631 0613 0.624 0.638
| 0.591 0.595 0.596 0.594 0.622 063 0.616 |

nnn = convert (Points 49> 7) ' No DataCells = length{ nan )
Cells = deletezero cells (rmn ,No DataCcI]s)

% measured d

JN° DataCells

K measure dd = mean(Cells) o© mcasm'edd = Stdev( Cells ) Standard error, =
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AmerGen s Galcutation Sheet ‘ Appendix 7

Bay 9 Area 20
Subject: Cale. No. Rev. No., System No. Sheet No.
Drywell Corrosion , C-1301-187-£310-037 /1/ 187 A7-19 of 23

7 s

Below are matrices which contain the date when the data was collected, Mean, Standard Deviation, Standard
Error for each date.

1.988010°

11.989.10°

1.989410°
1.989410°

199410

- Dates = :
19914100

1.991.10°

3

'1.992410

1.993410°
1.995¢10° -

LI

1.997.10°

H measured = . Standard o =




AmerGen Calculation Sheet
Bay 9 Area 20 L : L
Subject: Calc. No. Rev. No. SystemNo. . ShestNo.-
Drywell Corrosion c1301-187-E310037 4% 187 AT-200f23 -
¥ = rows ' ! =13 ‘ ‘51//6/0)/'"
Total peans = rows(u mcasuted) Total fpeans = 13 S
The F-Ratio is calculated
fast( Dates )
. N 2
sSE (1 measureq, = ¥hat (Dates K measurea), SSE = 286,631
last{ Dates )
SSRi= Y (yhat(Da_tes,u,,,cmw,)i - mean( mcm))’ SSR = 174.693
i=0
DegreeFree o = Total o000~ 2 DegreeFree reg = )
. SSE ' n SSR :
MSE = Dearecbres - MSE = 26057 MR T o o MSR= 17465

StGrand o, = Y MSE

12/06/05 12:05:34

U AppEREKT

StGrand . = 5.105
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“AmerGen o Calculation Sheet Appendix 7
Bay 9 Area 20 - _ . '
Subject: ' Calc. No. Rev. No, System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 7 187 A7-210f23
. ./
. MSR
: actaul MSE
l a = 0.05 ‘ ' F critical = qF(t ~ @, DegreeFree reg DegrecFree ss)
F
actaul
Fratio P e Fratlo = 1.384
critical '

Therefore the curve fit of the means seems to have a siope and the grandmean is not an accurate measure
of the thickness at this location :

i3 0. Total yeqns = 1 Hgrand measured, = mean <l‘ measurcd)
; e ogrand ;easured
ogrand measured = Stdcv(u measumd) Gl’andStandard error, -
’Total means

Plot of the grand mean and the actual means over time

1 1 { 1
630 -
X
X
.. -
620 % X 9% X
H measured
X X X X x
Mgrand Lonsured x x x x
R 10l _
x
600 -
{. 1 1 1
19%0 1993 2000 2005
Dates

. Hewand messured = 616.14 GrandStandard gpop = 1.72
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AmerGen Calculation Sheet rrAppendix 7

Bay 9 Area 20 ‘ )
Subject: Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 ,1/ 2 187 A7-220f23

!
oS
Therefore the corrosion rate is calculated and compared to the minimum required wall thickness at this
elevation

mg = slope(Dates‘umeasm.cd) mg = ~0.754 Yy = intercept(Dates "‘measured} Yp = 2.l|9'103

The 95% Confidence curves are calculated

23 f=0.k-1

"

a, = 005 k:

year periCtr = 1985 4+ -2 Thick predict = m s-yearpredict + yb

Thick pequatmean = Mean( Dates) sum = Z (Dates o — mean( Dmcs))2

i

Uppcff = Thick predlotf o

. 2
(1 2t Total 2) StGrand ! (oo prcict, = Thiek acmalmean)
+ qtt ] = —,Tota = 2 )-StGran J1 + + -
2 means e @+ 1) -
lOWel‘f = ThiCk.perictf -
] 2
: oy Total 2 | StGrand 1 (yc”predictr' Thick actua!mean)
+={qtlt = —, = 2 |+8tGran Al + + -
2 means err (d+1) sum
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AmerGen Calculation Sheet Appendix 7
Bay 8 Area 20

Subject: Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion C-1301-187-£310-037 ,2/,/1’ 187 A7-23 of 23

S'/'/C/c{/

The minimum required thickness at this elevationis  Tmin _gen go 1= 452 (Ref. Calc. SE-000243-002)
f N N

Location Curve Fit Projected to Plant End Of Life

650 T T T T
\\\
600 2 -
Trick pregict mg = 0754
upper . '
550 = -
lower
B measured
o
“Tmin_gen g¢
500 I~ e
450 R ———
} i 1 |
" 1980 1990 2000 2010 2020 - 2030

YEAT predict» YEAT predicts YO4T predict » Dares, ¥ear predics
' o3 y
year pl’&dictu = 200910 Thick predictu = 604.115

Therefore the regression model shows that even at the lower 95% confidence band this location will not
corrode to below Drywell Vessel Minimum required thickness by the plant end of life. :

No Pits have been identified for this location
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Calculation Sheet

- Appendix 8 . .

AmerGen
) Bay 13 Area 28 _ R : e
. Subject: . Calc. No, Rev. No. System No. Sheet No.
S Drywell Corrosion C-1301-187-E310-037 r 187

Appendix 8 - Elevation 87’ 5" Bay 13, Area 28

v
Uil
Nov 8, 2004 Data - Co

The data shown below was collected on 11/8/2004 (reference NDE data sheet 2000-034~007). :

. AB-1 of 26.

page = READPRN("U:\MSOFFICE\Drywell Progrém data\Oct 200\DATA ONLY\D8628_00.txt")

Points 49 ‘= showcells(page,7,0)

[ 0.596°.0.611° 0.643 0642 0.648 0.653 0.618]
063 0639 0.647 065 0.624 064 0618
0.628 0.644 0.642 0.645 0.651 0652
Points g = 0.61° 0.628 0.634 0571 0.609° 0.654 0.648
0617 0.639 0641 0657 0655
06017 0.64  0.655 0.649 0.637 0.652
0634 0634 0.623 | 0648 0.615 0648 |

Cells := convcrt(Points 49,7)

No DataCells = length( Ce“s)

For the D8628 location points 1,2,22,25,26,36 and 48 were omitted for the data (Ref. 3.22)

. e / \
Cells 1= Ze10 ;0o { Cells, NO pyypaeiysr 1)

. \
Cells :=Zero one (Cells +NO pacellsy 2}

Cells 1= Zer0 g Cells,No pygiaceny: 22)

Cells = Zero g (Cells, No paraceits: 48)

Cells 1= deletezero cenSiCells, No DataCells)

No paraCels *= length(Cells)

Cells 1= Zer0 o (Cells, No pyaelysr 25)
Cells 1= Ze10 g Cells, NO pyiacieys, 26)
Cells = Zero one(CeHs,No DataCells 36)
The thinnest point at this loqation is shown

below
minpoint \= min(Poims 49)

minpoint = 0.571
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AmerGen . S Calculation Sheet Appendix 8
. Bay 13 Area 28 :
. Subject: " . Calc.No. Rev. No. System No. Sheet No.
. Drywell Corrosion C-1301-187-€310037 ¥ 2~ 187 A8-2 of 26
o . b
_ e
Mean and Standard Deviation - M 4 §/ 3 /
R actual = mean( Cells) actual = 639.881 O actual Stdev( Cells) o© actual] = 12.333
Standard Error
C actual
Standard gy = Standard o, = 1.903
}No
DataCells ] :
Skewness
3
Sk n (N" DataCells) z (Cells -k actual)
ewness == Skewness = ~0.602

(No DataCells ~ l)-(No DataCells ~ 2) '(“ acmal)3

." Kurtosis

>

4
No Dat‘aCcHs'(}N” DataCells + l) vZ(CeHs - aclual}

Kurtosis =

Kurtosis = 0.
(No patacetts = 1)*(No patacetts = 2)*(No pataCells = 3) '(0 actual)4 ross = 0702

3'(N° DataCells ~ 1>2

+ -
(No DataCetts = 2)*(No pataCelts = 3)
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T Amerien - : Calculation Sheet Appendix 8

Bay 13 Area 28

Subject: Calc. No. Rev. No. ‘System No. Sheet No.

Drywell Corrosion C-1301-187-E310-037 )/’?' 187 A8-3 of 26

’r
Normal Probability Plot ' . § ~// §/ o /

In a nommal plot, each data value is plotted against what its value would be if it actually came
from a normal distribution. The expected normal values, called normal scores, and can be
estimated by first calculating the rank scores of the sorted data.

j = 0. Jast( Cellg) stt i= sort( Cells )

Then each data point is ranked. The array rank captures these ranks

—_—

E———
=1 Z(srt=srt,>-r
] ramkJ SV SR L

ity
Zsit= srtj

rank
j

1
=

p= )
I rows(Cells) + 1

The normal scores are the corresponding pth percexiﬁle points from the standard
normal distribution: '
x = ] N_Score’, = root[ cnom({ X ) - (pj) ,x:l
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AmerGen Calculation Sheet “E Appendix 8

Bay 13 Area 28
. ~ Subject: Calc. No. Rev. No. System No. Sheet No.
P Drywelt Corrosion C-1301-187-E310-037 / 72 187 A8-4 of 26

T s

The Upper and Lower confidence values are calculated based on .05 degree of confidence "a”

' = - a |
o = .05 Ta : qt[(l -2—>'48] Ta = 2.011

U pber and Lower Confidence Values

O actual

Lower gso,con *= H actyal = TO =
JNO DataCells

4]

Lower 95%Con = 636.055

actual

Upper 959,Con = H actual + T — Upper gsoicon = 643.707
. No DataCelis

These values represent a range on the calculated mean in which there is 95% confidencas.

Graphical Representation

. - - Distribution of the "Celis™ data points are sorted in 1/2 standard deviation increments (bins) within +/- 3 standard
’ deviations

Bins := Make g (li actual ' © actua!)

Distribution = hist( Bins, Cells )

Distribution =

The mid points of the Bins are calculated

— {Bins, + Bins
k:=0.11 Midpoin!sk = { k - k+l)

The Mathcad function pnorm calculates a portion of normal distribution curve based on a given
mean and standard deviation

normal curve, = pnorm (Bins, M actual - 0 actual)

- . . \
normal curve, 'S PRorm (Bmsk +1Hactual* © actual> - p"(’""(&"sk W actual* @ actual )

normal

curve = NO DataCelts ‘normal e
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=iy merGen Calculation Sheet Appendix 8

Bay 13 Area 28 :
Subject: Calc. No. Rev. No. System No. Sheet No,
g Drywell Corrosion C-1301-187-E310-037 /1/¢ 187 AB-5 of 26

44 5///5/0/

‘. Results For Elevation 86’ 5" Bay 13, Area 28
Sept. 17, 2000

The following schematic shows: the the distribution of the samples, the normal curve based on the actual
mean and standard deviation, the kurtosis, the skewness, the number of data points, and the the lower and
upper 95% confidence values. Below is the Normal Plot for the data.

Data Distribution

[ T T 1 T T T T

B gotual = 639881

N 1 %acmal = 12.333
N | —
Eu::mon L \ _ - | Swndard o, = 1.903
Do curve -}
v \ Skewness = —0.602
o \ -

Kurtosis = =0.702

1 i il i 1

600 610 620 630 - 640 650 660 670 680
Midpoints, Midpeints

Lower 95%Con = 636.055 Upper 95%Con = 643,707

Normal Probability Plot

2 T | ] 1 =
X
x ‘
. X . Based on the
Ve Normal Probability
xxx Plot, Skewness,
oL xx % 4 and the Kurtosis
xx"xx this data is
N_Score, . X x normally
X X X X distributed.
- b 5 -
X
x
X
: -2 X ~
." ‘ ' - ‘ ] ] ] A
! 610 620 60 - 640 650 660
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AmserGen ' - Calculation Slie
Bay 13 Area 28 :
‘ Subject: . ' Cale. No. Rev. No. "~ System No.
Drywell Corrosion C-1301-187-E310-037 187

et e

Elevation 86' 5" Bay 13, Area 28 Trend
Data from Feb 1990 to Sept 2000 is retrieved.

For Nov. 10 1987

" Appendix8

" Sheet No. -
" AB-8 of 26

page = READPRN( "UMSOFFICE\Drywell Program data\Nov 1987 Data\DATA ONLY\DS628_N87.txt" )

Points = ShOWCCnS( page , 7,0 ) -
49 .
Datesl = Day:,:i (H,]O,1987)

Data

[ 0602 0613 0645 0.643 0643 0653 0633 |
0.627 0639 0.652 0.653 0.625 0.642 0.62

) 0623 064 0649 0621 0.646 0.651 0.655
Points 49 = | 0.602 0637 063 0.575 0.61 0.656 0.654
0.629 0.627 0.652 0.629 0.649 0.655 0.66
0.59 0639 0.638 0.662 0.651 0.641 0.661

{ 0641 0639 0.628 066 0.653 0618 0.652

‘ ) _ nnn = convert (Points 49» 7) NO pataCets = Jength( non)

For this location points 1,2,22,25,26,368 and 48 are pits. Therefore these points are trended separately

Pit, = Get_Pit nnn , No 1 . - .
1d data( DataCells ) Pit st = Get_Pit 4., (nnn ,No DataCells * 25)

Pit, 3= Gt Pit goga (100 No Doracels - 2) iy 26, = GeLPit ggq (mnn, No Dach,,s,x)
Pitgy = Get_Pit dm(nnn +NO DyataCells » 22) Pit 5, = Get_Pit dm(nm,No Dm(':ens ’ 36>
Pit a8, = Get_Pit g4, (nnn » No DataCells + 48> .
These points are deleted from the mean calculation
non = Zero oﬂ,:(mm +NO paraCelis » 1) nnn = Zero o (nnn +NO pataCells » 25> -
mnn = Zero 4. (nnn » NO pacaCells - 2) mnn = Zero o (xmn ,No DataCc“; , 26) L

nnn = Zero e (mm » No yaraCells » 22) mmn (= Ze10 e (nnn + NO DatacCells » 36)

nan = Zero .0 (nnn s No paaCets » 48)

Cells = deletezero ¢ (ﬂnﬂ +No DataCclls)

% measured 4

“ g iy mcasuredd = mean( Cells) o mcasumdd = Stdev(Cells)  Standard ervor, =

J No pataCeits
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Bay 13 Area 28 ' A
. Subject: oo Calc. No. " Rev. No, “System No. Sheet No,
Dryweli Corrosion © €-1301-187-£310-037 1 187 AB-7 of 26

e " Wy

For July 20 1988

d=4d+1

page = READPRN( "UAMSOFFICE\Drywel! Program data\uly 1988 Data\DATA ONLY\D8628_J88.txt” )

Points 49 = showcells( page ,7,0) Dates g = Day ycar( 7,20,1988)
Data

0556 0608 0643 0.64 0643 0645 0627 )
0626 0.638 0648 0648 0 0 0621
0.624 0641 0647 0617 0646 0649 0652
Points 49 = | 0:596 0635 0633 0572 0602 0655 0.651
0.627 0624 0647 0626 0646 0652 0.657
| 0.587 0643 0.64 0657 0.654 0636 0.652
| 0636 0632 0621 0658 065 062 0646 |

nnn = convert(Poims 49+ 7) No DataCells = length(nnn )
. ' ) For this location points 1,2,22,25,26,36 and 48 are pits. Therefore these points are trended separately
Pit, := Get_Pit 4., {nnn, No ,1 . N )
1, = OoP qua (7 No DataCets 1) Bit 35 = Get_Pit g (o No pacets 25)

Pit, = Get Pit non, No 2 . — .
2 Pit g ( DataCells*2) pic 26, = Ot Pit gatg (nnn, No pagacelts » 26)
Pit o9 . = Get_Pit gy, (nnn +NO pataCells * 22>Pit 36d' = Get_Pit 4.0 (nnn s NO DataCells * 36)
o Pit 4g 1= Get Pit gng (man , No paacelis +48)

These points are deleted from the mean calculation

nnn 1= Zero . <nnn »NO paaCells » | ) nm = Zero o ("“" » NO DataCetis » 23 )
non = Zero o (nnn ) Ng DataCells * 2) nnn (= Zero .. (nrm » NO paaCells ,26>
nnn 3= Zero gne (nnn +NO pataCells » 22) nnn = 20 gne (nnn » NO DataCells » 36 )

nnn = Zero one (nnn , No DataCells * 48>

Cells = deletczero ceﬂs(‘m" ,No DataCeHs)

» ﬂ % measured )
= mean(Cells} o = Stdev(Cells)  Standard 0 1T
d

. . % measured 4 measured 4 !
’ _ J No DataCeils
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Bay 13 Area 28
Subject: Calc. No. Rev. No. System No. Sheet No.

Drywell Corrosion ' C-1301-187-E310-037 Z 187 A8-8 of 26

i &,// /s /a_(/

di=d+1

For Oct. 8 1988

page := READPRN( "U:MSOFFICE\Drywell Program data\Oct 1988 Data\DATA ONLY\D8628_0O88.tx1" )

Poir?ts 49 = showoells( page,7,0) Dates, := D"yyear( 10,8, 1988)

Data

[ 0595 0611 0647 0647 0646 0.656 0.623 |
0.632 0643 065 0651 063 0.64 0.626
0.628 0.645 0651 0.62 0.646 0.649 0.656
Points 49 = | 0.6 0.636 0.638 0579 0.601 0.657 0.654
0.631 0.626 0.642 0.627 0.649 0.657 0.655
0.585 0.639 0.63% 0.657 0.642 0.639 0.652
0.638 0.633 0.628. 0.637 0.634 0.612 0.648 |

.

nnn = convcn(Points 49 7) NO patacents = length{nnn)
. ) For this location points 1,2,22,25,26,36 and 48 are pits. Therefore these points are trended separately

‘ Pit, = Get_Pit nnn , No W1 . - .
1, data( DataCells ) Pit 25, = Get_Pit 4,0, (mm »NO DataCells » 25)

Pit, = Get Pit nnn, No ,2 . - . .
2 Pit gata DataCells *2) pit 26, = Get Pit data {77 NO Dacacents + 26)

Pit 2, = Get_Pit gy (nnn , No DataCells * 22) py; ” = Get_Pit g (190 N0 DasaCels 3 6)
Pit 4g, = Get Pit guyy (mnn . No pagacerss + 48)
These points are deleted from the mean calculation

nnn = Zero .. (nnn + NO DataCells » l} nnn = Zero . (mm +NO pataCells + 25)

non = Zero o (non, No papces » 2) nnn = Zero one (mun, No pygcepis » 26)

nnn = Zero one (nnn +NO pataCells » 22) nnn = Zero one (nnn ,No DataCells * 36)

nnn = Zero (mm +NO pataCells '48>

Cells = deletezero oo ( nnn , No DazaCells) p
measured y

4/ No pataCelis

[’} mcasuredd ‘= mean( C_ells ) ¢ mcasurcdd := Stdev(Cells)  Standard error, =
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Bay 13 Area 28 _
" ’ Subject: Calc. No. : Rev. No. ‘System No. Sheet No,
’ o Drywell Corrosion C-1301-187-E310-037 /é 187 AB8-9 of 26
" o -~
For June 26 1989 J //5/ / .
di=d41

page = READPRN{ "U:MSOFFICE\Drywell Program data\June 1989 Data\DATA ONLY\D8628_Junc89.txt" )

Points 49 1= showcells( page ,7,0) Datcsd = Day ycar( 6.26,1989)

Data

[ 0.598 0611 0.646 0.645 0643 0659 0.627 ]
0.637 0.644 0652 0654 0628 0641 0.624
, 0.623 0648 0.653 0618 0648 0653 0.661
Points 49 = | 0:629 0636 0638 0576 0.604 0659 0.654
0632 0627 0648 0632 065 066 0662
0.597 0637 0638 0661 0.65 0641 0.658
[ 0639 0637 0626 067 0663 0626 0.657 |

. ' nan = convcn(Points 4927 ) NO [ataCells *= length( nnn )
J For this location points 1,2,22,25,26,36 and 48 are pits. Therefore these points are trended separately

Pity = Get_Pit nnn , No 1 . - .
]d da‘a( DataCells ) Pit 25‘ = GCt_plt data (m’m , No DataCells * 25)

Pit = Get_Pit gm0, No paacetts 1 2) iy 26, = GeL_Pit gyip (00, N0 gty et +26)
Pitgp, 1= Get_Pit gayy (nnn N paacets - 22) pyy 36, 1= Get Pit g (01 N pgaceets - 36)
Pit 45, 1= Get_Pit 4oy (nnn, No paacetts - 48)
These points are deleted from the mean calcﬁlation

nnn = Zero oo (nnn + NO pataCells » ]) nnn = Zero . (mm + NO DataCells » 25)

nnn = Zero oo (nnn yNO [y taCells + 2) nnn = Zero .. (nnn +NO pataCells » 26)

nnn 1= Zero oo (mm . NO pataCells » 22) onn = Zero oo (nnn +NO pataCells » 36)

nnn = Zero oo (mm » NO DataCells * 48)

Cells := deletezero ). (nnn ,No DataCe]ls)

o mcasurcdd

S ‘ i measuredd = mean( Cells ) G'measunedd := Stdev( Cells)  Standard error, 12 e
_ JNO DataCells
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._‘ Subject: Calc. No. Rev. No. -~ System No. - Sheet No.
’ . Drywell Corrosion C-1301-187-E310-037 /L 187 - :AB- 19' pf 26

For Mar;h 28 1990

. » - _j.d:=d+l

page = READPRN( "U:MSOFFICE\Drywell Program data\March 1990 Data\DATA ONLY\DSﬁZS_March%‘thf‘ )

Points 45 1= showcells{ page,7,0)

.

Points 49 =

@)

0.595
0.63

0.624
0.601
0.636
0.604
0.638

0.611
0.644
0.642
0.641
0.627
0.624
0.635

nnn = convert (Points 49> 7)

Data

0.642
0.654
0.651
0.636
0.64

0.636
0.642

0.643
0.654
0.623
0.55

0.628
0.66

0.662

0.638
0.624
0.648
0.608
0.648
0.646
0.66

Dates = Day.ycar( 3,28,1990)

0.627 |
0.62
0.657
0.649
0.661
10.658
0.652 |

0.64%
0.639
0.65 -
0.658
0.654
0.64
0:619

No pataCells = length(nnn)

For this location points 1,2,22,25,26,36 and 48 are pits. Therefore these pdints are trended separately

Pity = Get Pit nnn, No 1 . - .
1, Pt gara DataCells ') pit 25, = Get.Pit gayg (non, No pagacets + 25)

Pit 5, = Get_Pit ann, No .2 . — . :
zd - dam( DataCelis ) Pit 26d = Gct_ht data (mm s No DataCells 26)

Pitgy = Get_Pit data {7 NO Dagacents » 22)

Pit 484 - GCt_'Pit data Knnn , No DataCells ,48>
These points are deleted from the mean calculation
non 1= Zero g, (100, No paes et » | )

nnn = Zero ;. (nnn +NO pataCelis * 2)

rna 1= Zero one ("’m » No pataCells » 22>

nnn 1= Zero . (nnn + NO DataCells » 48)

Pit 36d = GCt___Pit data (nnn y NO DataCells N 36)

nnn .= Zero one (nnn +No DataCells - 25)

nnn = Zero one (nnn , No DataCell§ . 26)

nnn = Zero onc‘(""" - No pataCells - 36)

Cells := deletezero 4 (n"" »No DataCel)s)

= mean( Celis )

¥ measured ’ measured | °

G i= Stdev( Cells ).

9 measured X

J No pataCells

Standard .\ 1=
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Calculation Sheet Appendix 8
Calc. No. Rev, No. System No. ~ Shest No.
C-1301-187-E310-037 187 AB-11 of 28

/ \)ﬂ/ﬁ/o}/ d:;.:dg-l

page = READPRN( "U:MSOFFICE\Drywell Program data\Feb 1991 Data\DATA ONLY\D8628_F91.txt" )

Points 49 1= showcells{ page,7,0)

F 0.593  0.606
0622 0634
0.615 0.633

Points 49 = 0.594 0.63

0.622 0619
0.578 0.626
| 0632 0.63

nnn = convert(?eims 49 7)

Data

0.64

0.645
0.646
0.629
0.631
0.63

0.614

0.637
0.648
0.62

0.577
0.625
0.652
0.632

0.636
0.619
0.642
0.598
0.642
0.638

0.654

Datesd = Day year(2'23 ,1991)

0644 0622 ]
0.633 0616
0.646 0.65

0649 0.644
0.648 0.654
0.632 0.648
0.607 0.643 ]

No pataCells = length(mon )

. J For this location points 1,2,22.25,26,36 and 48 are pits. Therefore these points are trended separately

Pity = Get_Pit data{

nnn, No ) 1 S - 7 H
DataCells ) Pit 25, Get_Pit 4,4, (nnn +No poaCells » 25)

Pit , = Get Pit pnn , No , 2 . — .
24 - data( DataCells ) Pit 2, = Get_Pit 4, (mm » NO pataCelts » 26)

Pit = Get_Pit nnn , No .22 . - .
22, ~ data( DataCells )Prt 36, Get_Pit d,ata(“““ » No pataCells ,36)

Pit 48“ ‘= Get_Pit data (nnn , No DataCells » 48)

These points are deleted from the mean calculation

non 1= Zero oo (mm +NO DataCells » 1)

mno = Zero o (nnn » NO DataCels - 2)

onn = Zeto oo ("m’ +NO DagaCelis » 22 )

nnn = Zero one (mm , No DataCells » 48)

. ’ B measured = mean( Cells) o
[} .

— /
Cells = deletezero )5 non, No DataCeBs)

nnn 1= Zero o (nnn', No pataCelts + 25) '
nnn = Zero one (mm , No DataCells » 26)

nnn = Zero oo ("m »No Datacells » 36)

measurcdd = Stdev( Cells)

% measured L,

JNO DataCells

Standard error, =
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‘ Subject: Calc. No. Rev. No. System No, Sheet No. -
o ' Drywell Corrosion C-1301-187-E310-037 /fé. 187 A8-12 of 26

’ | 4 fﬁ//fffo// di=d+ 1

For May 23, 1991
page = READPRN( "UMSOFFICEDrywell Program data\May 1991 Data\DATA 0NLY\D8628_M91.m“ )

Points 4o := showcells( page,7,0) Dates; := Day year( $,23,1991)

Data

[ 0.633 0629 0.619 0631 0628 0.608 0.644 |
0.596 0608 0.642 0.638 0637 0.646 0.622
0.625 0.636 0646 0648 0.62 0.635 0.616
Points 49 = | 0.615 0.636 0645 0612 0.642 0.644 0.649
0.595 0.629 0.629 0549 0598 0.65 0.644
0.625 0.62 0.637 0623 0.644 05651 0.654
| 0.578 0616 0.632 0.654 0.641 0.634 0.649 |

non = coavert (Poims 49 7) NO pataCells = length{nnn )
. - For this location points 1,2,22,25,26,36 and 48 are pits. Therefore these points are trended separately

Pity, = et Pit g (mn N0 paacets 1) i 5 = GELPit gaga (i, No pagaceyss  25)
P 2, = G P daia (nnn N DataCelis 2) Pit 36 a #= Get_Pit gaiq (nnn »NO DataCells » 26)
Pit 22, = Get_Pit gaig (o, No pgraClls  22) py 36, = GeLPit g (900, No Dracepts - 36)
Pit 45, 1= Get Pit g (nnﬁ +NO paraCells - 48)
These points aré deleted from the mean calculation

nnn = Zero one ( nnn , No DataCells * 1 ) nnn = Zero one (nnn . No DataCells * 25>

nan = Zero oo, (nnn + NO DataCells » 2) nnn = Zero (rmn + No DyataCells - 26)

non = Zero . (nnn , No DataCells * 22> nnn = Zero one f\nnn ,No DataCells * 36)

- nnn = Zero . (nnn » NO DataCells » 48)

Cells := deletezero oy (mm »No DataCells)

a mcasuredd

o , | B mcasuredd = mean(Cells) o measuredd = Stdev{ Cells) Standard error, . <o
._. A NO DataCells
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Bay 13 Area 28 ‘
Subject: Calc. No. Rev. No. ‘System No. Sheet No.
Drywell Corrosion C-1301-187-E310-037 ,/Q 187 ' A8-13 of 26

. | | | &y f/ /Z/ v di=dt 1

For May 30 1992
page = READPRN( "U:MSOFFICE\Drywell Program data\May 1992 Data\DATA ONLY\D8628_M2.txt" )

Points 4o 1= showcelis(page,7,0) Dates 4 = Day yéar( 5,30, 1992)

Data

[ 0.602 0614 0643 0.638 0641 065 0625 ]
0.625 0.639 0.647 0.649 0624 0638 0.621
0.616 0639 0646 0616 0644 0.647 0654
Points 49 = | 0.6 0633 0.634 0573 0604 0.654 0.65
063 0626 0635 0.627 0648 0656 0.66
0.585 0.644 0641 0.656 0.651 0.638 0.66
| 0.638 0633 0.627 0.659 0.653 0621 0.65

nnn = convert{ Points 4o, 7 -
( 49 ) NO DataCelts = length(nnn)

. ' For this location points 1,2,22,25,26,36 and 48 are pits. Therefore these points are trended separately
Pit, = Get_Pit nnn, No o1 . o .
ld data( DataCells ) Pit 25d = GGC_P!Q dam(nnn ,No DataCells * 25)
Pit 4 = Get Pit nnn , No ,2 . — .
zd dam( ‘ DataCells ) Pit 26d = Get__Plt data <nnn ,No DataCells » 26>
Pit = Get_Pit nnn , No 2229, . .
22 daua DataCelis+22) i 36, = Get_Pit gaga (m0n . No payacetis - 36)
Pit 4g 1= Get it gy, (nnn, No paracelis »48)
These points are deleted from the mean calculation

non = Zero . <nnn » No patacells » l) nnn = Zero . (“ﬂ" - No pataCelts + 25 )

nnn = Zero one (mm ,No DataCells ,2) nnn = Zero one (nnn , No DataCells * 26)

nmn = Zero . (nnn » N6 pasaCelts » 22) non = Zero . (mm +NO pataCelis * 36) ‘

- \
onn = Zero one (mm . No DataCells , 48 )

Cells = deletezero cells (nnn , No DataCelis)

- ¢ measured A
, ¥ measured, = mean( Cells) o measured, = Stdev(Cells)  Standard (. =

N d B
.. ‘ A,) No DataCells
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. Subject: Calc. No. Rev. No, System No.
Drywell Corrosion C-1301-187-E£310-037 //4— 187 AB- 14 of 26
([ . Wit
For Dec. § 1992
_ d=d+ 1

0,

page := READPRN( "U\MSOFFICE\Drywell Program data\Dec. 1992 Data\DATA ONLY\D8628_D92.ext" )

Points 49 = showcells( page,7,0)
: Datesd = Dayyear( 12,5,1992)

Data

[ 0583 0605 0642 0.64 0637 0642 0.622 ]
0.633 0631 0649 0.651 0619 0632 0616
0622 0634 064 0608 0644 0647 0652
Points 49 = | 0.6]  0.627 0634 0548 0602 0.649 0.644
0.635 0619 0635 0627 0642 0653 0.656
0586 0.632 0.63 0656 065 0636 0652
| 0.619 0.636 0618 0656 0646 0613 0.648 |

= rt( Points 49,7 .
nnn conve ( (4 49 ) No DataCells = len gth ( rmn)

For this location points 1,2,22,25,26,36 and 48 are pits. Therefore these points are trended separately

Pit, = Get_Pit nnn , No 1 . - .
1y data( DataCells ) Pit 25, Get_Pit 4,0, ( 000, NO paraCells » 25)

Pity 3= Get Pt gorg (0nm. No pargceets 1 2) 26, = GOU_Pit gapy (810, No ey - 26)

Pit 2, Get_Pit grp (“““ No pyataCelts - 22 ) Pit 36, = Get_Pit g1 (nnn »NO DaraCells » 36)
Pit a8, = Get_Pit gy, (mm +NO DataCells ,48>
Thesa points are deleted from the mean calculation

nan i= Zero oo (nmn, No oy cepts » l) nnn 1= Zero o (mm NO paraCells » 25)

nan = Zero o (00, No paga et » 2) nnn 5= Zero one (1m0, No pgacelts » 26)

nnn = Zero . (nnn +NO patacells + 22} nnn = Zero .. (nnn +No DataCells » 36)

nnn 1= Zefo one (mm +NO patacells » 48)

Cells i= deletezero celis(mm , No DataCclis)

9 measured y

JN" DataCells

$ measuredd = mean{Cells) o measuredd = Stdev({ Cells) Standard ., =
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For Sept. 14 1994 . ; :._.kkd 1

page = READPRN( "U:‘\I\ASOFFICE\DrywcH.ngmm data\Sept.1994 Data\DATA ON_LY\D$628._94.txt" ) .

Points 49 = showc_etls( page,7,0) Dates 4 = Day year( 9,14,1994)

Data

[ 058 0608 0644 0644 0639 0647 0624 |
;0.62§ 064 0.651 0.653 0624 0635 0622

0.621 0639 0647 0614 0648 065 0655
. Points 49 = | 0.604 0.632 0636 0551 0603 0656 0.648
0.628 0.624 0.637 0629 0.647 0.659 0661
0583 0629 0633 0659 0.649 0639 0.652
| 0.635 0634 062 0635 0651 0615 0651

. nnn = convert(?m’nts 49:7) NO paraCells = length( nnn)
. J For this location points 1.2.22,25,26.36 and 48 are pits. Therefore these points are trended separately
Pit, = Get Pit nnn , No L0 . — .
ld - data( DataCells / Pit ZSd = Get_Pit data (nnn , No DataCells * 25)

' Pit, := Get Pit,. (onn,No 2 .
. 2, data (™ N0 Dagaclls 2 py 26, = GOt P g (0. No e - 26)

' Pit 22(, = Get_Pit da‘a(mm +No DataCells » 22)"“ 36 3 = Get_Pit data (nnn , No DataCells * 36)

Pit 48d = Get_Pit dma(mm ,No DataCells » 48)

These points are deleted from the mean calculation

nnn = Zero e (“"“ » No DataCeis + | ) non = Zero o (nnn +No pataCelis » 25 )
mn = Zero . (mm +NO DataCells » 2) nnn = Zero o (mm +NO DataCells ,.26) :
nnn = Zero (mm + NO DataCells » 22) non = Zero o (nnn +NO DataCells - 36) :

onn 1= Zero . (mm + No pataCells » 48>

Cells.i= deletezero oy ( nnn , No DataCe]ls)

: ) % measured 3
H meas_uredd = mean( Cells) ¢ mcasurcdd = Stdev( Cells) Standard error, .

. JN° DataCells



12/08/05 12:05:34

AmerGen » Calculation Sheet Appendix 8

Bay 13 Area 28 :
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g Drywsli Corrosion C-1301-187-E£310-037 /@ 187 AB- 16 of 26
. ﬂ‘f _
ST fij’/e/
For Sept. 9 1996 d = 4+l

page i= READPRN( "U:MSOFFICE\Drywell Program data\Sept. 1996 Data\DATA ONLYADS628_96.txt” )

Points 49 = showcells{ page,7,0) ‘ Dates, = Day (9,9,1996)
. 4 v yeaf LI )

Data

-

[ 0587 0609 0.641 0.636 0.635 0.646 0619
0622 0634 0.645 0647 062 0634 061
0.618 0638 0644 0611 0644 0646 065

Points 49 = | 0.592 0.634 0632 0546 0598 0.65 0.646
0628 0627 0.635 0623 0645 0653 0656
0.579 0614 0638 0653 0.648 0636 0651
| 0634 0621 0626 0631 0638 0627 0.647 |

- Cnhn = convert(Points 49, 7) No DataCells *= length( non )
. ) ‘ ' For this location points 1,2,22,25,26,36 and 48 are pits. Therefore these points are trended separately
Pit 1 = GeLPit gy (m0, N0 pataCetls 1) piepg = Ger_pi data (PN, NO pgiaceng 25 )
a
Pit 2d = Get_Pit data (nﬂn , No DataCells * 2) Pit 2 64 = Get_Pit data(mm , No DataCells » 26)
Pit = Get Pit nmn , No W22 ) e : ,
22 4 _a data(v DataCells )th 36d = Get_Pit data ( nnn, No DataCells * 36)

Pit 43 3= Get_Pit gyep (1, NO Dyt 48 )
These points are deleted from the mean calculation

nnn = Zero oo (nnn +No DataCells » 1) nan i= Zero o (mm +NO DataCells ,25)

mnn = Zero one (nnn . No DataCells * 2) nnn = Zero one (nnn , No DataCells ° 26)

mn = Zero one (nnn , No DataCells » 22) mn = Zero one(“““ , No DataCells » 36)

nnn = Zero {:nnn » NO pyaeacells - 48)

Cells = deletezero cc]ls('m“ ,No DataCeHs,\/

_ , S measured »
T ”mcasuredd = mean( Cells) o mCasurcdd = Stdev{ Cells ) Standard error, T e

JNO DataCells
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Calculation Sheet Appendix 8

Caic. No. Rev. No System No. Sheet No.
C-1301-187-E310-037 )q/, 187 AB- 17 of 26
M/ ) ’Aﬁ/ z://
g1
d i =d+1

page = READPRN( "UMSOFFICE\Drywell Program data\Sept 2000 Data\DATA ONLY\D8628_00.txt" )

Points 49 =

showcells( page ,7,0)

Dates, = Day),car( 09,16,2000)

Data

0.6
0.63
0.634
0.629
0.616
0.622
0.633

[ 0.584
0.629
0.618
0.61
0.624
0.583

| 0.618

Points 49 =

nna = conven(Poims 49 7)

o,

0.638
0.646
0.641
0.632
0.634
0.628
0.616

0.617
0.616
0.648
0.644
0.654
0.651
0.645 |

0.64

0.633
0.647
0.649
0.649
0.633
0.612

0.638
0.647
0.61

0.545
0.623
0.655
0.651

0.637
0.618
0.643
0.601
0.639
0.647
0.646

No DataCells = length( nnn )

For this location points 1,2,22,25,26,36 and 48 are pits. Therefore these points are trended separately

Pit
1y

= Get_Pit g0, (nnn + N pataCells » l)

Pit 25 = Get»Pit data (nnn s No DataCells » 25)

Pit, := Get_Pit nnn , No L2
2d dam( DataCells ) Pit 26 = Get Pit dam(rmn No DataCells * 26)

Pit 2, = Get_Pit data(mm NO pataCells + 2 )

Pit =
48,

Pit 36d = Get_Pit dam(nnn ,No DataCells * 36)

GCt_Pif data (nnn f NO DataCells * 48)

These points are deleted from the mean calculation

nn 1= Zero o (nnn + NO DataCells + ! )

nnn = Zero one (nnn s NO DataCells » 2)

nnn 3= Zeto gne (o0, NO paiaceyls » 22)

nnn = Zero one (nnn +NO pataCells - 48)

nnn = Zero {nnn ,No DataCells’25>

one\
non = Zcro onc(mm +NO BataCells » 26)

nnn = Zero .. (mm +NO DataCells » 36)

Cells = deletezero cells (nnn , No DataCeHs)

= mean( Cells) o

o mcasured measured

% measured ;

J N6 pataCelts

= Stdev( Cells) Standard error
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Calc. No. Rev. No, System No. Sheet No.
C-1301-187-E310-037 }//L 187 AB-18 of 26
di=d+ 1

page = READPRN( "U:MSOFFICE\Drywell Program data\Oct 2004ADATA ONLYAD8628_00.txt” )

Points 49 '= showgells( page,7,0)

Points 49 =

[ 0.596

0.628
0.61

0625
0.601

| 0.634

0.63 -

0.611
0.639
0.644
0.628
0.617
0.64

0.634

‘ : nnn = oonven(Points 49,7)

For this location points 1,2,22,25,26,36 and 48 are pits. Therefore these points are trended separately

Data

0.643
0.647
0.642
0.634
0.639
0.655
0.623

Dates, = Day g 11,9, 2004)

0642 0648 0653 0618 ]
065 0624 064 0618
0612 0645 0.651 0.652
0571 0609 0.654 0.648
0624 0641 0657 0655
0654 0649 0.637 0.652
0.653 0.648 0.615 0.648 |

N6 pataCells = length(nnn )

Pit; = Get Pit nnn, No .1 . - :
Iy Pt gata Datacelis 1) piy 25, = Get_Pit data (000 NO pgyaceits + 25)

Pit 5 = Get_Pit mn, No , 2 . - .
2, 1= OLPi aia (N0 Daacels 1 2) pi 35 = Get_Pit gy (., No et - 26)

Pit 2, = Get_Pit g, (nnn +NO paraCells » 22

Pit 48d = Gd_Pft data (mm , No DataCells ,48)

\
/7 Pit 36d = Get_Pit data (rmn ,No DataCells * 36)

These points are deleted from the mean calculation

nnn 1= Zero o0 (mm ,No DataCells * l)

nnn 3= Zero o (nrm +Ne DataCells - 2)

nnp 1= Zero o, (mm +NO patacetls » 22)

nnn 1= Zero o (nml » NO pataCelts '48>

nan = Zero one (mm , No DataCells 25)
nnn = Zero oo ("mn + N0 DataCells » 26)

_ \
non = Zero . (ﬂfm + NO DataCells » 36

‘Cells = deletezero ce!ls( nnn , No DataCclls)

. 1! mcasxiredd = mean( Cells) o© mcasuredd = Stdev( Cells) Standard error, =

% measured 3

JNO DataCells
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Below are matrices which contain the date when the data was collected, Mean, Standard Deviation, Standard

Error for each date.

1.988010°
3

% 1.989¢10

iR 1.989« 103

1.989+10°

1.991410°"

Dates =

1 091.10°
3

B 1.992.10
3

g 1.993.10

N 1.995.10°

1.997410°

K measured = B Standard o7 =
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 Subject: : . Calc. No. Rev. No. System No. Sheet No.
. Dryweli Corrosion ‘ - €-~1301-187-E310-037 )/ Z 187 : AB- 20 of 26
Total | oane == rows(p measured)‘ Total [ oans = 13

The F-Ratio is calculated

last( Dates ) :
. 4 2
SSE = Z (“ measured, ~ Yhat(Dates, b mcasured)i) SSE = 203.496
i=0
last( Dates )
2
= - R = 194
sSRi= 3 (yhat(Dates,p measared), = mean(s messured) SSR = 19.464
i=0
DegreeFree o = Total | oopo = 2 DegreeFree reg = {
SSE SSR
MSE = 2> MSR = 208
. ) DegroeFres o MSE = 18.5 DegrecFree g MSR = 19.464
$tGrand .. i= AMSE $tGrand ,, = 4.301
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F . MSR
actaul ‘ﬁg‘g

o = 0.05

- F actaul

Fratio = F

critical

12/08/05 12:05:34
Calculation Sheet

Calc. No, Rev. No System No.
C-1301-187-E310-037 187

Z

F ritical = qF(l - a, DegreeFree reg’ DegreeFree ss)

F tio = 0.217

i

Therefore the there is no ongoing corrosion

Appendfx 8

Sheet No.
A8-21 of 26

i=0.Total .one =1 pgrand measuredi = mean (u measured)
ogrand 1eaqured
ogrand eacured Stdcv(u measurcd) GrandStandard error s
,ITotal means
R Plot of the grand mean and the actual means over time
T T T T
645 x —
X x
xx ' X
640 - X X
b3
B measmred X
X X X 635 1~ X x "
ugrand peocured
630 - -
X
625 [~ —
0 i i f 1
1990 1995 2000 2008
‘ ’ Dates
‘ pgrand [ eacureg = "638.851 GrandStandard o, = 1.196
: i}
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@ Crs (rd/sr™
However to ensure conservatism the apparent corrosion rate is calculated and compared to the minimum
required wall thickness at this elevation

mg = slope(Dates,umeasmed) mg = ~0.252 Yp = intcrcept(Dam,pmeasured) Yp = 1.141-103

The 95% Confidence curves are caiculated

il

o, =005 k=23 fi=0.k -1

ycarpredict’. = 1985 + -2 Thick predict = M"Y prodict T Y b

Thick ,cqualmean -= mean( Dates ) sum = Z (Dalcs ¢ — mean( Dates ))2

1

. v, ' upper, i= Thick predictf

. 2
oy i (y €27 predict, ~ Thick actualmean)
+ gt l““z’"'T"m'means“ 2 |-8tGrand o {1 + NS p—
‘me‘f = Thick ptedictf e
. . 2
. @, 1 (ycar predict,, ~ Thick actua!mcan)
+ - qt‘\““i"T°‘3’lmcans'2 -StGrand .- l+(d+))+ -
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b7 3/rsfas

The minimum required thickness at this elevationis  Tmin_gen g¢ = 452 {Ref. Calc. SE-000243-002)
i

Location Curve Fit Projected to Plant End Of Life

T ' ] !
650 b- e e e sttt s et mcse eto oo, N
~R G0y O ——
........ -.0—.‘---—---—-:«--w---...-.-.m--~-----.-
wk -
B | mg = ~0.252
500 - )
450 [-  ovem—
1 1 ' l
1980 1990 2000 2010 2020 2030

Yeor predict YO predict» Y647 predict Dates, year peegict

Therefore even though the regression mode! does not apply it still shows that the lower 95% confidence band
will not corrode to below Drywell Vessel Minimum required thickness by the plant end of life.

lower22 = 617.133

o103
ye-arpftdl‘ﬂn = 2.029+10
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i
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The Following trends are shown for the pits

max(Pit 22)

max(Pit 25)

max(Pit 48)

Calculation Sheet A-pzperndix 8-
Calc. No. Rev. No, SystemMNo. .. SheetNo.
A~ agr

C-1301-187-E310-037 - AB~24 of 26

o Sty

Local Tmin for this elevation in the Drywell Tmin_local go = 30QRel. Caic. SE-000243-002) . .
oof o .

B, =

i
min(Pil 1 )
rnin (Pit 2)
min (Pit 22)
min (Pit 25 )
min(Pit 26)
min(Pit 36)
min ( Pit 4g

Pit 1
>E0K
Pit 2
Y
Pit 32
Tatal
Pit 95
=X
Pit 96
eee
Pit 36
toteb
Pit 48
- e
Tmin_local gg

S o
FRRRNAA Y

A

R

b"-B'-’E'-""‘"a’".

300 =

2000 2005

Dates

Pitw
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I 1o/

The following addresses possible corrosion in these pils

The F-Ratio is calculated for the worse pit (pit # 25)

last( Dates )
- . . N2
SSE pit = Z (Plt 25, ~ yhat(Dates , Pit zs)i) SSE_, = 3.749.103
i= 0 P
Jast( Dates )
Yo . . 2 -
SRy = D ( yhat (Dates , it 55 ) = mean (Pt 25)) SRy = 572.064
i=0
SSE . SSR
MSE pit = pit " Y MSRpit = pit
DegreeFree o StPit o1 = pit DegrecFrec ‘og
MSR _. Fpit,
. - pit . - actaul . _
Fpit actaul = MSE Fpit gii0 = T Fpit 4o = 0.347
pit critical

Therefore this pit is not experiencing corrosion

m ;= slope (Dates,Pit 25) mpp = 1365y = intercept(Dates.Pit25) ¥ pit = 3.288+10°

p p

The 95% Confidence curves are calculated

Pit curve = M pit Ye8T predior + Y pit

Pit

actualmean = mean( Dates ) sum 1= Z (Dates o — mean( Dates ))2

1

uppit, 1= Pit curve,

. 2

y Oy Total 5] stps . 1 (ywpredictf— pit aczua!mean)

+ qtj! - —, lota - Sthit - + +
\ 2 means e (d+1) sum
lopt, = Pit e, -~
. 2

[« t \ 1 (year predict, ~ Pit actualmean)
+ -iqt{l ~ —, Total ~ 2 /)-StPit -1 + +

k 3 means ) err ar -
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System No. Sheet No.

Corrosion

Bay 13 Area 28
Subject: : Calc. No. Rev. N
C-1301-187-E310-037 AB-26 of 26
, /f5 9 e

Curve Fit For Pit 25 Projected to Plant End Of Life

Pit 25
X X X
Pit cyeve 500 - .

uppit

lopit
Tmin_local gg
o— 400 I~

1 } 1
1950 - 2000 2610 2020 2030
Dates, year predicts YO peedict

Theretore even though the regression model does not apply, it shows that this pit will not corrode to befow
minimum required thickness by the plant end of life. .

=2.029-10° Tmin_local gg =300
22

minpoint = 0.571 - year predict,,

(1000~minpoint ~ Tmin_local g¢ )
- b2

required fate. "= 1000-minpoi i
. -y . - oint = Tmin_local =271
(2005 Yeqr prodi m)n p nlocal gg

required . ="11.292

Appendix 6......
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. /
Appendix 9 - Elevation 87’ 5" Bay 15, Area 31 f/ / s/ e

Nov 9, 2004 Data

The data shown below was collected on 11/9/2004 {reference NDE data sheet 2000-034-009).

page ‘= READPRN( "U:\MSOFFICE\Drywell Program data\QOct 2004\DATA ONLY\D8631_00.1xt")

Points 49 = showcells(page,7,0)

[0.648 0.641 0.637 0.646 0.608 0.62 0.633]
0653 0.642 0.639 0636 0642 0.641 0.633
0641 0647 0.632 0629 064 0.616 0.629
Points 49 =| 0651 0.651 0628 0.634 0616 0.627 0635
0648 0631 0.634 0619 0626 0.565/0.614f
0656 0621 0622 0607 0617 0.603 0.606
| 0642 0.64 0616 0635 0.618 0.616 0.569 ]

Cells := conven(Poims 49,7} NO paraCets = length(Cells)

The pits at point 34 and 35 are removed from the data an will be trended separalely (ref. 3.22).
Cells 1= 7210 gne{Cells, No yracenis: 34) Cells 1=Ze10 o (Cells, No pyaceits: 35)

Cells :=deletezero cc"S(Cells,No DalaCells)

below
NO peacells = length(Cells)

minpoint := min(Points 49)

minpoint = 0.565

The thinnest point at this location is shown

Appendix 9

Sheet No.
A9-1of 26
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AmerGen ’ " Caiculation Sheet
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Subject: : - Calc. No. Rev.No. - éystem_No.

Drywell Corroslon : C-1301-187-310-037 187

/’7 f/m(o//

Mean and Slaﬁdard Deviation

B poruat = mean(Cells) |, = 630234 6 aetyal = SWeV( Cells) 6 jpuar = 16203

Standard Error

S actual

Standard = 2.363
’ 1o
No DataCells . : emor

Standard error =

Skewness

L

LN

| N -Z(Cells -
Skewness i ( °DataCells) ( ells “-actua!) e < 22
{No paacetts = 1) (Ne pataceits = 2) '(" actual)

N Ag:&ic-énd ix9

Sheet No.

A9 -2 of 26

Kurtosls
I No pataCelts"(NO pataCelts + 1)-E(Cells - "actua))l‘
Kurtosis = ' ' 2 Kurtosis = 3.009
(No pataCetts = 1) (N0 DataCetts = 2) (N0 DataCells = 3)'(0 actual)

3'(N° DataCells = ')2
(No Datacetts ~ 2)*(No patacelis ~ .3)

.’-
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Bay 15 Area 31 ;
Subject: . Calc.No. Rev. No. " System No. Sheet No.
Drywell Corrosion ’ C-1301-187-e310-037 <1/ 2- 187 A9 -3 of 26

Normal Probability Plot - ' 7 S, / (5( 5’//

In a normal plot, each data value is plotted against what its value would be if it actually came -
from a normal distribution. The expected normal values, called normal scores, and can be
estimated by first calculating the rank scores of the sorted data.

j = 0. last{ Cells ) sit = sort( Cells)

Then each data point is ranked. The array rank captures these ranks

v p———
CEiel Z(srt—srtj)w
] §
Xsr1=srtj
rank.
- j

P, T e
b rows(Cells) + 1

The normal scores are the corresponding pth percentile points from the standard
normal distribution:

x =1 N_Score, := root[cnorm(x) - (p}) ,x]
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T liler

The Upper and Lower confidence values are calculated based on .05 degree of confidence "a"

. .
o = .05 vTa = Q‘[(‘ - '2")*48] Ta = 2.01}

Upper and Lower Confidence Values

O actual

Lower 9so4Con ™= M actual ~ T =
«JNO DataCells

G actual

Upper gse4Con = M actual + T8 —pmmmmmes UPPET 959 coq = 634-986
»J No pataCells

These values represent a range on the calculated mean in which there is 85% confidence,

Graphical Representation

. . Distribution of the “Cells” data points are sorted in 1/2 standard deviation increments {bins) within +/- 3 standard

» J deviations

Bins i= Make i (“ actual * @ actual)

Distribution := hist( Bins, Cclls)

Distribution =

The mid points of the Bins are calculated

k:=0.11 . (Bi"Sk + Bimk-;—x)
Midpoints, =
2

The Mathcad function pnorm calculates a portion of normal distribution curve based on a given
mean and standard deviation

normat curve, = pnorm( BinsJ Hoactual © acmal>

“0"“3‘]_ curve, = PRoTm (Binsk + 1 Pactual @ actual> — pnom (Binsk 'K actual + © aciua])

“ ' normal yrve = NO pyaCells 1omal oypve
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Subject: Calc. No. ' Rev. No ‘System No. Sheet No,
Drywell Corrosion C-1301-187-e310-037 187 A9 -50f 26

/ ”( J yi $[a,"
Results For Elevation 86’ 5" Bay 15, Area 31
Sept. 17, 2000
The following schematic shows: the the dlstnbunon of the samples, the nomnal curve based on the actual’
mean and standard deviation, the kurtosis, the skewness, the number of data points, and the the iower and
" upper 95% confidence values, Below is the Normal Plot for the data.

Data Distribution

12 T T T ]
10 1= ™ e < Pactual = 630234
L / \N | 0 aotuar = 16203
Distribution / \ Standard = 2363
%onnal curve s \rﬁ - error
mi Skewness = —1.22
4 -
Kurtosis = 3.009
2 -
. L [
580 600 620 640 660 680
Midpoints, Midpoints
Lower 95%Con = 625482 ) Upper 95%Con = 634,986
Neormal Probability Plot
3 T T T T . -
This data set is slighity
skewed do to point 49,
- 9 X~ Area 49 is significantly
x less than past values

- ‘ X . for this area.

N__Soonej o f _

X X X )288( )88
-1} % .
X
-2 x -
-3 ' 1 | { |
560 580 600 620 640 660
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AmerGen Calculation Sheet

Bay 15 Area 31
Subject: Calc. No, Rev. No. - System No,
Drywell Corrosion C-1301-187310037 A7 187

7R

Elevation 86’ 5 Bay 15, Area 31 Trend
Data from Feb 1980 to Sept 2000 is retrieved.

For Nov. 10 1987

’Appendix 9

Shest No.
A9 -6 of 26

page = READPRN( “UAMSOFFICE\Drywell Program data\Nov 1987 Data\DATA ONLY\D8631_N87.txt" )

Points 49 = showecells( page ,7,0) Dalesd = Day year( 11,10,1987)

Data

[ 0.655 0648 0639 065 062 0627 0.641 ]
0.659 0.643 0.646 0.64 0634 0651 0.641
0628 0.657 0673 0638 0.654 0629 0632
Points 49 = | 065 0652 0.646 0638 0619 0633 0.634
0656 0633 0637 0623 0.634 0568 0.62
065 063 0.625 0607 0625 0606 0614
| 0.649 0.648 0.615 0.649 0628 0628 0.647 |

nnn = convert (Points 49 7) No DataCells = fength( nnn )

The pits at points 34 and 35 are removed from the data and will be trended separately (ref 3.22).

Pit = Get Pit nnn , No ,34 . — .
! 344 - dala( DataCells ) Pit 35d = GC?_P)! data(mm , No DataCells * 35)

These points are deleted from the mean calculation

nnn i= Zero (nnn + NO DataCelis ,34) nnn = Zero (mm v NO DataCelis * 35)

Cells ;= deletezero cells<""" . No DataCclls)

© measured ’

= mean{ Cells ) c = Stdev( Cells)  Standard

¥ measured 4 measured 4 '

error, e
JN" DataCells
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Appendix 9

Rev. No. _System No. Sheet No.
1 187 A9 -7 of 26
» .
— N ,/f' )
7 STl
di=d+ )

page = READPRN( "U:\MSOFFICE\Drywell Program data\July 1988 Data\DATA ONLY\D8§631_J88.txt” )

Points 49 = showcells{ page, 7,0}
Data

[ 0.651
0.651
0.627
0.644
0.652
0.645
0.648

0.645
0.642
0.654
0.652
0.63

0.627
0.646

0.633
0.643
0.654
0.654
0.64

0.619
0.613

Points 49 =

unn = convert (Points 49+ 7)

W

0.643
0.641
0.633
0.635
0.622
0.604
0.639

0:615
0.651
0.65

0.616
0.635
0.624
0.622

Datesd = Day ycar( 7,20, 1988 )

0.634 |
0.638
0.634
0.632
0.623
0.617
0.643 |

0.626
0.644
0.652
0:634
0.566
0.605
0.619

No DataCells = length( non )

Pit = Get_Pit nnn , No L34y - ,
‘ 346 - data ( DataCells ) Pit 35d - Get__Pﬂ data (nnn R No DataCells * 35)

These points are deleted from the mean calculation

- - /
nnn = Zero One(mm + NO DataCells ,34) nnn 1= Zero g0 i 000, NO pyaraceys » 35)

Cells := deletezero o1 (nnn , No DataCells)

% measured .

error, = —Em————x
d {N
0 DataCells

o = Stdev( Cells)

measured * Standard
d

u_measurcdd' = mean( Cells )
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di=d+ 1

page := READPRN{ "UMSOFFICE\Drywell Program data\Oct 1988 Dat2\DATA ONLY'D8631_088.txt" )

Points 49 = showcells( page,7.0)

[ 0.651
0.655
0.629
Points 49 = 0.651
0.664
0.65

| 0.654

0.645
0.641
0.654
0.65
0.63

- 0.646

0.645

nnn = convert ( Points 49, 7)

Data

0.632
0.644
0.645
0.619
0.635
0.622
0.612

0.642
0.638
0.635
0.636
0.61%
0.605
0.642

0.618
0.63

0.649
0.616
0.634
0.63

0.628

Datcsd = Dayycar( 10,8,1988)

0.622
0.643
0.649
0.632
0.562
0.608
0.622

0.636 |

0.637
0.643
0.636
0.626
0.622

0.643 |

No DataCells = length( nnn )

it = Get_Pit , N ‘ 34 .. "
Pit 34 A 1 data (nnn © DatzCells ) Pit 35d = Get_Pit ¢, <nrm , No DataCells * 35)

These points are deleted from the mean calculation

nnn 1= Zero o, (nnn s NO pataCells » 34)

B measured 4

Cells 1= deletezero oppo (nnﬂ +No DataCCUS)

= mean{Cells}) o

nny = Zero one (nnn ’ No DutaCells * 35)

measured i= Stdev( Cells )

Standard etror, =

% measurcd A

vAjN" DataCells
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For June 26 1989 f / 5/ e/
d=d+1

page = READPRN( "U:\MSOFFICE\Drywell Program data\June 1989 Data\DATA ONLYAD$631_Junc89 txt” )

Points 49 = showcells(page,7,0) Dat&sd = Day ycax( 6,26, 1989)

Data

[ 0.654 0.649 0636 0643 0619 0629 0637 ]
0.656 0.644 0.649 0641 0651 0649 0.642
0.63 0.658 0651 0641 0654 0629 0.636
Points 49 = | 0.647 0.648 0623 0637 0617 0631 0.636
0.655 0.633 0641 0623 0632 0576 0619
0648 0636 0624 0611 0627 061 0618
| 0653 0.667 0.629 0649 0627 0621 0647 |

nnn = oonven( Pomts 49 7) Neo DataCells = length( nan )

Pit = Get_Pit nmn, No .34 . - .
34, data (M1 No paraCenls - 34) Pit 35, 3= Get_Pit iy (90, N0 Dttt 35)

These points are delsted from the mean calculation

nnn = Zero . ( nmm , NO oo ceiis ,34) nnn = Zero (nnn +NO DataCells ,35)

Cells := deletezero o1 (nnn , No DataCells>

S measured .

JN° DataCells

B measurcdd = mean{ Cells) ) meaSuredd = Stdev( Cells )  Standard ervor, =
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For March 28 1990 di=d+ 1

page = READPRN( "UMSOFFICE\Drywell Program data\March 1990 Data\DATA ONLY\D8631_March90.txt"

Points 49 1= showeells( page,7,0) Dates, = Dayywr(3,28,1990)
Data

[ 0653 0.646 0644 0644 0621 0626 0.635]

0.654 0643 0.647 064 0637 0649 0639

0638 0658 0.653 0.656 0676 0.63 0.642

Points 49 = | 0.646 065 0631 0644 0633 0652 0.636

0682 0657 066 0634 0635 0573 0.624

065 0644 0636 0613 0627 061 0616
| 0.651 0.648 0614 0646 0655 0.622 0.647 |

nnn = conven(Points 49+ 7) No patacells += length(nnn )

Pit = Get_Pit .. { nnn , No , 34 . — . ’
34d dala( Damcens ) Pit 354 o GCt__Plt data \nnn ’ No DamCells , 35)

These points are deleted from the mean calculation

non 1= Zero . (nnn , No DataCells * 34) nnn = Zero one (mm ,No DataCells ’ 35)

Cells = deletezero cells (nnn . No DamCells)

S measured 4
B measurcdd = mean( Cells) 0 acne edd := Stdev( Cells ) Standard oo, =
JNO DataCells
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S d=del

page = READPRNA( "U:AMSOFFICE\Drywell Program data\Feb 1991 Data\DATA ONLY\D8631_F9l.txt" )

Points 49 1= showcells( page, 7,0}

[ 0.645
0.646
0.62

 Points 4q = | 0637
0.644
0.642
| 0.644

nnn = conven(Poims 49

0.641
0.637
0.648
0.637
0.624
0.623
0.624

\7)

Data

0.629
0.639
0.63

0.597
0.631
0.616
0.606

0.639
0.633
0.629
0.629
0.615
0.602
0.636

0.613

0.629
0.645
0.611
0.626
0.619
0.619

Datcs g = Day year( 2,23,1 99] )

0.624
0.641
0.624
0.625

0.556.

0.601
0.611

0.631 ]
0.634
0.626
0.629
0.615
0.611
0.639

No DataCells = length({ nmn)

Pit 4 = Get_Pit nnn , No ,34 , - .
34(’ - data( Danglls ) Pit 35d = GCt_Plt data (nrm R No DataCells * 35)

These points are deleted from the mean calculation

nnn = Zero { ann . No DataCells * 34>

one

Cells = deletezeto (o (""" + No DataCells)

B mcasumdd = mean{ Cells) o

nnn = Zewo . (nnn +No pagaCells » 35)

measured = Stdev( CC“S)
d

Standard =

er1or, T —_————
JN° DataCells

o 'measurcda
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& sirsfo

. ' o 5/ f di=d+ 1

For May 23, 1991

page = READPRN( "U:MSOFFICE\Drywell Program data\May 1991 Data\DATA ONLY\D8631_M91.txt" )

Points 49 = showeells( page, 7,0) Dates; = Day y,q(5,23,1991)

Data

[ 0.647 0.641 0.631 0636 0.613. 0621 063 |
0.649 0637 0641 0634 0633 0641 0.633
062 0649 0628 0629 0624 0.622 0.626
Points 49 = | 0.639 0.642 0595 0620 0611 0625 0.629
0.646 0624 0.632 0.614 0627 0556 0.615
- 0.642 0623 0616 0601 0621 0603 0.61
| 0.645 0.624 0607 0.636 0.619 0612 0.613 |

nnn = convert (Points 49+ 7) No ataCelis = length(mmn)
Pit = Get_Pit nnn, No , 34 . - . ‘ _
34d data( DataCells ) Pit 35d = Gct_'P.]t data (nnn , No DataCells * 35)

These points are deleted from the mean calculation

nnn = Zero g, (nnn » NO DataCells + 34) nnn 1= Zero . (mm + NO DataCells » 35)

Cells := deletezero cells (nnn , No DataCens)

s
= mean(Cells) ¢ = Stdev( Cells ) Standard =

measured, * error py——————————y
d d N
»J 0 DataCells

measured ;
¥ measured ,
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. | Slilor di=d+ 1

For May 30 1992

page ‘= READPRN( "U\MSOFFICE\Drywell Program data\May 1992 Data\DATA ONLY\D8631_M%2.xt" )

Points 49 = showcells( page,7,0) Datcsd = Day year( $.30,1992)

Data

[ 0.65 0639 0627 0635 0.614 0621 0629
0.651 0635 064 0.635 0608 0642 0.635
0.622 065 0633 0631 065 0627 0.634
Points 4 = | 0.64 0.643 0665 0632 0.616 0.629 0.63

0.651 0.628 0.635 06317 0.629 0565 0613
0.645 0639 0619 0604 0623 0607 0611
| 0.64  0.639 0607 0635 0619 0611 0638

nnn = convert (Pomts 49> 7) No DatsCells length( nnn )

Pit = Get_Pit N 34y » .
34 4 ' data (m'm 0 DataCells > Pit 35d = Get_Pit da‘a(nnn ,No DataCells * 35)

These points are deleted from the mean calculation

nhn = Zero one(nnn + NO yataCells * 34) nnn = Zero one(“"“ , No DataCells * 35)

Cells = deletezero cells (nnn , No Damcens>

S measured ,

= mean( Cells) o© = Stdev( Cells) Standard (o0 1T e
d

No
»\j DataCells

H measured 4 measured 3 '



o

I2/CB/C5 12:05:34

AmerGen Calculation Sheet Appendix 9

Bay 15 Area 31
Subject: Calc. No. Rev. No. System No. Sheet No.
Drywell Corrosion G-1301-187-e310-037 /1/2,. 187 A9 -14 of 26
o < fists
d=d+1

For Dec. § 1992

page = READPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\DATA ONLY\D8631_D9R2.axt" )

Points 4 = showcells(page,7,0) Dates = Day yoqr( 12,5,1992)
Data

[ 0644 0643 0632 0634 0612 0622 0.632 |

0.649 064 0642 0629 0642 0639 0633

0633 0647 0.632 063 0643 0614 0627

Points 49 = | 0.641 0647 0601 0634 0612 0.629 0.63]

0.648 0628 0634 0623 0625 0567 0615

10643 0.621 0623 0.604 062 0.602 0.606
| 0.645 0643 0.615 0.638 0617 0.618 0.643

pnn = convert(Pomt_s 49> 7) No DataCas = length(nnn)

Pit = Get _Pit nnn , No , 34 . — .
34, Pit goua ( DataCells + 34) Pit 35 := Get_Pit data (™1 No pgracelts » 35 )

These points are deleted from the mean calculation

nnn = Zero onc‘(nnn » No pyasacells » 34) nan = Zero oo (nnn +NO DataCells » 35)

Cells = deletezero ooy (mm , No DamCells)

% measured y

JN° DataCells

i measuredd = mean{ Cells) ¢ measurcdd 1= Stdev( Cells ) Standard ervor, =
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d:=d+1

page := READPRN( "U:MSOFFICE\Drywell Program data\Sept. 1994 DataDATA ONLY\D8631_94txt” )

Points 4 i= showcells( page,7,0) ' [)ates"‘l = Day ycar( 9,14,1994)

Data

[ 0.648 0.643 0614 0638 0614 0626 0.633 ]
0.654 0645 0643 0633 0643 0645 0637
0.63 0653 0634 0633 0646 0619 0632
Points 49 = | 0.642 065 0.6 0636 0617 063 0.636
0.651 0.635 0639 0623 0620 0564 0617
0656 0623 0.624 0609 0622 0605 0611
| 0.674 0644 0616 0641 0622 0617 0.646

nnn = convcn(Poims 49 7) NO pataCells = length(non)

oL

Pit = Get_Pit mnn, N§ , 34 . - .
34,3 data( DataCells ) Pit 35d = Get_Pit data (mm ,No DataCells * 35)

These points are deleted from the mean caiculation

nnn :-‘=_Zero one (nnn + NO pataCells * 34) nnn = Zero 0m<nnn , No DataCells » 3$>

Cells := deletezero cc“s(nnn . No Dataceus:)

O measured L,

= mean(Cells) o = Stdev( Cells ) Standard o P e
d
JN° DataCells

¥ measured d measured i
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' For Sept. 9 1996 _ di=d+1

page ‘= READPRN( "U:\MSOFFICE\Drywel) Program data\Sept.1996 Data\DATA ONLY\D8631_96.txt™ )

Points 49 = showcells(page,7,0) Dates, i= Day (9,9, 1996)
d y ? 3

Data

[ 0647 064 0627 0636 061 0622 0.636 ]
0653 0639 0642 0637 0629 0644 0635
0623 0653 0635 0634 0644 0625 0629
Points 49 = | 0.643 0.643 0.601 0633 0615 0628 0.634
0651 0628 0635 0618 0631 0562 0.521
0.644 0627 0622 0605 0627 0608 0619
| 0649 0.646 0612 0641 0624 0616 0.647 |

nno = convert (Poims 49> 7) NO DataCells = length( nnn )

Pit = Get_Pit nnn , No , 34 . o .
344 - data ( DataCells ) Pit 35d i GC‘_PI( data(nnn N No DataCells * 35)

These points are deleted from the mean calculation

nan = Zero o, (nrm , No DataCells » 34) nnn = Zero one (nnn ,No DataCells * 35)

Cells = deletezero o6 (“"“ +No DataCclls)

¢ me:asm‘edd

»\}NO DataCells

“measuredd = mean(Cells} o measuredd = Stdev( Cells) Standard error, =
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For Sept. 16 2000 di=d+ |

page = READPRN("UMSOFFICE\Drywell Program data\Scpt 2000 Dat2\DATA ONLY\D8631_00.1xt” )

Points 49 ‘= showcells( page . 7,0) Datesd = Day year( 9,16,2000)

Data

[ 0639 0639 0627 0631 0606 0614 0.631 ]
0.647 0.639 0.637 0.629 0639 0637 0.63
0631 065 0629 0628 064 0619 0627
Points 4o = | 0.638 0.645 0594 0627 0613 0623 0.63
0643 063 0632 0615 0624 0564 0614
0649 0.619 0617 0602 0616 0602 0.609
| 0.643 0639 061 0636 0617 0612 0.64 |

nnn = convcn(Points 49> 7) No DataCells = length{nm )

L I

Pit = Get_Pit nnn , No , 34 . — .
34d data( DataCells ) Pit 35d = GCt_Plt data (ﬂnﬂ , No DataCells * 35)

These points are deleted from the mean calculation

non = Zero o, (mm + NO DataCells » 34) nnn = Zero . (mm +NO DataCells » 35)

Cells := deletezero oop (nﬂﬂ » No DataCeNs)

¢ mesfxsm'edd

= mean( Cells) ¢ = Stdev( Cells ) Standard .. =

measured | et
d d N
»\} © DataCells

B measured A '
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For Nov. 9 2004 d=d+ ]

page = READPRN( "UMSOFFICE\Drywell Program data\Oct 2004\DATA ONLY\D8631_00.xt" )

Points 49 i= showcells(page,7,0) Dates, i= Day year (11,9,2004)

Data

[ 0.648 0641 0.637 0.646 0608 062 0.633 ]
0.653 0642 0.633 0636 0642 0641 0633
0.641 0647 0632 0629 064 0616 0629

~ Points 49 = | 0651 0651 0.628 0.634 0.616 0.627 0.635

0.648 0.631 0.634 0619 0626 0565 0.614

0.656 0.621 0622 0607 0617 0.603 0.606

{ 0.642 0.64 0.616 0.635 0.618 0616 0.569 J

nnn = convert ( Points 49, 7> : NO nataCells = length( nnn)

Pit = Get_Pit nnn, No ,34 , - .
34, da“‘( » % DataCells > Pit 35, = Get_Pit 4,00 (nnn +NO DataCells * 35)

These points are deleted from the mean calculation

nnn i= Zero one (nnn »No DataCells * 34) nnn = Zero one (mm »No DataCells » 35)

Cells := deletezero cells (nnn , No DataCcHs)

S mecasured 3

JN" DataCells

u mcasuredd = mean(Cells) o© mcasuredd = Stdev( Cells ) Standard error, =
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“ sli5er

Below are matrices which contain the date when the data was coliected, Mean, Standard Deviation, Standard |
Error for each date.

| 98810°

& 1.980.10°

1.989410°

1.989410°

1.99« 103

1.991.10°

Dates = B _
1.991.10°

1.992410°

o 1.993.10°

o 1.995.10°
1.99710°

B 200110 .

B > 005.10°

B 627.681

¥ measured = 27001 Standard o, =
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Total geans = rows(u measured) ' Total heans = 13 f _ -

The F-Ratio is calculated
» last( Dates )

SSE = Z

. \ A2
(” mcasured.' - yhat(Dates +H measured ) i)

SSE = 186.96
i=0
last{ Dates )
. 2
SSR = Z (yhat (Da@'”measuredx - mqan(p measurcd}) SSR = 73.953
i=0 '

DegrecFree o 1= Total o0 =~ 2

SSE

: MSE % e
» J DegreeFree o
StGrand ., = A/MSE

DegreeFree reg =1

SSR

DegrecFree reg

MSE = 16.996 MSR :=

StGrand o, = 4.123

- Appendix 8 -

~ SheetNo."
A8-200f 26

MSR = 73.953
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- o X, / /5§ /a/
.~ MSR
actaul MSE
a = 0.05 F critical = qF(l ~ a, DegreeFree reg’ DegreeFree ss)
F ‘
_ " actaul
F ratio = F Fratio = 0-898
critical

Therefors the curve fit of the means seems o have a slope and the grandmean Is not an accurate measure
of the thickness at this location

ii= 0. Total oo~ 1 Hend meaqured, = mean (K measured )
: ogrand meqcured
ogrand peacured = S19eV (K measured ) GrandStandard grygy 1%
. JTotal mcans

Plot of the grand mean and the actual means over time

T T 1 T
645 [~ -
X
640 - -
x X
635 - x ~
B measured X
X X X X
ugrand oo cired X
630 b X X
& X
625 = ~
620 P~ -
L 1 1 !
1990 1995 ) 2000 2008

Dates

.1 | e pregsured, = 632913 GrandStandard o, = 1.293
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o 51500
Therefore the comrosion rate is calculated and compared to the minimum required wall thickness at this
elevation

m = slope (Dates N mcasured> mg = —0.491 Yp = intcmep‘(Dmes N mcasured> Yy = 1611 -103
The 95% Confidence curves are calcu!aled.
o, =005 k=23 f=0.k~1

Y4 predict, = 1985 + £2 Thick oegicy = Mg YeQr pregict + ¥ b

Thick gerualmean = Mean{ Dates) sum = Z (Dates 4 — mean( Dates ))2

i

. ’ . upper, = Thick predict, "

. . 2
1o 28 ot 2) StGrand o, [1 ! (veepregit, ~ Tk acaimean)
+ qtl ] — —, Tota ~ 2 |-StGran -1+ +
2 means err TFES) —
l()Wél"f = Thick predictr
. 2
/ ) ot Total 2) StGrand , 1 (ywprcdictr" Thick acmalmcan)
+~|gil -~ —, Tota ~ 2 |-StGrand - {1 + +
|7 g means R ENTEND " sum
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The minimum required thickness at this elevationis  Tmin_gen g = 452 {Ref. Calc. SE-000243-002)
» f

Location Curve Fit Projected to Plant End Of Life

i I I {
650 1~ -
M
600 "
Thick predict
upper
lower 550 |- - m¢ = ~0.49]
M measured
<
Tmin_gen gg
cosmmae 500 b~ -
450 T N
] 1 : ! i

1980 1990 2000 2010 2020 2030
YER predicts YO predicts YSa7 predict» Dates, year pregicy

Therefore the regression model shows that even at the lower 95% confidence band this location will not
corrade to below Drywsll Vessel Minimum required thickness by the plant end of life.

3

YOS predict,, = 2.029*10 Thick pregicy, = 615272
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The Following trends are shown for the pits

Local Tmin for this elevation in the Orywell -~ Tmin_local gg ‘=
: . £

" Appendix 9.

_AmerGen Caiculation Sheet
Bay 15 Area 31 _ . . T A
Subject: o Cale. No. Rev. No. . SystemNo. . SheetNo.
Drywell Corrosion C-1301-187-310-037 187

As-240026°

Cslstor

30qRef, Calc. SE-000243-002)

A = B. =

1 1
max  Pit 34 ) min (Pit 34 )
T ' T T T
. Q&QO.'@..OODO-OQ 'OQOOODQDCCOIOOQ
600 |~ : . .l' -
x.*ox'x.m.WOQQo ":'-.-X......'.s':""'>(‘°'""’""“X
'@-
Pit 34 500 =
3G D G
pit 35
...@'.'
Tmin_local gg
w——— 0L -
i I { H
1990 1995 2000 200
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The following addresses possible corrosion in these pits

The F-Ratio is calculated for the worse pit

last( Dates )

o . . 2 _ 3
SSEp = ). (g, ~ yhat (Dates  Pi35) ) SSE Ly = 8054010
i= 0 '
last{ Dates )
- . . o 2 . - )
SSRpj = Y (vt (Dats  Pit 35). — mean(Pit 3)) SRy = 831.542
i=0
MSE ., = — o Pt st - MSR = Pt
pit DegreeFree . S‘P“err = IMSE pit pit DegreeFree reg -
MSR Fpit
. - pit . - actaul , _
Fpit yetaul = MSE . Fpit ratio = Fpit rajp = 0.234
pit critical
.Therefore this pit is not experiencing corrosion
™ ot = slope (Datcs,Pi! 35> My = —1.646 Y pit = intercept(Dates, Pit 35> Y pit = 3‘891"1'03
The 95% Confidence curves are calculated
Pit cueve ™ ™ pit YOI predict + Y pit
Pit actualmean = mean( Dates ) sum = Z (Datcs g mean{ Dates ))2
i
uppit, = Pit
ppit, curve,
[ year Pit 2
/1 ooy _ 2> | : ] (yc predict, = *1 actualmean)
+ gt} 1 = —, Tota - 2{-StPit .- {1 + +
\ 3 means err ar D) -
Jopite = Pit gyrve, -
. 2
<l a, ! (y car predict, ~ Pit acmalmean)
+ ~{qtl 1 -~ —, Total - 2-8tPit - 11 4+ +
3 means err (d+1) um
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I Curve Fit For Pit 35 Projected to Plant End Of Life
4 Pit3s m pig = "1.646
X X X
Pit curve X
it 500 b -
lopit
Tmin_local g6
A
400 -
1 L 1 !

1990 2000 2010 2020

2030
Dates, year predicts YEI predict- YEAI predicts Yo4F predict

Therefore based on regression model the above curve shows that this pit will not corrode to below minimum
required thickness by the plant end of life.

minpoint = 0.565 Year prodicy = 2.029410° Tmin_ocal gg_ = 300
22 x

1000-minpoint — Tmin_local g¢ =265
2
(moomnpoim - Tmin_local g¢ )
required rate. = 2

!
(2005 year predict) .

required ... =~11.042
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NDE Data Report

Ultrasoenic Thickness

_HH

[£%

(Lge, 29 {

Page 1 of Last

equestTnie:‘ ‘]Dvywell Uiner Thickness Examination i
‘mponem - [Fx & Gnds (49 Readings) Report# ~ 2000-034- 001
Coqe.'Spec {Eng.-:Oim.cvtion Station: [Oyster Creek Unit & ﬁ—-
Procedure: INI;;E—UT-OB Rev 0 Drawing #:  [N/A
System:‘- . [Dryweli Lines - Surface Condition :  [Clean
 Materiat: €5~ Thermometer: W PartTemp: [70 F
Results
Ingpection Point Resuits Oate Inspected .
Bozz .. Jrfomational T 101600 )
T DRYWELL SHELL WALL THICKNESS GRID
ElJ.EV. 51’ BAY# AREA| 50.22
A B C D E F G
11 0680 | 0.715 | 0.681 | 0.687 | 0.690 | 0.612 | 0.683 |7
8/ 0716 | 0.703 | 0.700 | 0.689 | 0.720 | 0.728 | 0.665 |14
, » 15{ 0729 | 0.712 { 0.696 | 0.708 | 0.725 | 0.710 | 0.718 |21
™ 22[ 0705 | 0.649 | 0683 | 0.691 | 0.733 | 0.712 | 0.631 |28
"., 29| 0675 | 0.651 | 0694 { 0694 | 0673 | 0.678 | 0.697 {35
‘ 36 0.668 | 0.647 | 0.684 | 0.707 | 0.649 | 0.644 | 0.657 |42
1] 43| 0689 | 0.725 | 0.728 | 0.708 | 0.678 | 0.556 | 0.635 )49
Comn"leril's: NIA
Calibration | Equipment
Calj. Block . Readings BlockTecﬁp: ﬁb_____.__._. e Uit SIN: W
Min: [6101 : [301 ‘ Couplant: ﬁggic—.m Transducer: W ’
mig: 0,500  [560° Design"t" NIA Step Wedge:  [208/87
Max: 701 {00 Velocity: 7S RefBlock: WA
‘Print ’ SSN gna‘m — Leval Date
. Laminer: : §fan McCaulley . 174.38-732¢ \’A‘ 7@‘"" / /
Examiner: NiA MIA NIA //"" ,\/‘?
Reviewer _M_am'n - McAlister 183-52-0140 —3/47 L{ // / / e Lw | /' ;C {, ‘,/0‘_

|
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- NDE Data Report

|

Uttrasomc Thickness ﬂ “_‘ ’ af ,
: Page1 of Last
latequest Title:  [Drywell Tiner Trickness Examination coo S
Q&mpon’ent: ']6"1 &" Gtig.Ss (4“3 Readings)v - Repcr‘t# 2000'034— 002 o
Coda /. Speg: lEhg Dimcﬁon" . Station: {6ys!erﬂ0.r§ek; - " Unit# [‘l——_ )
Procedure: YNDE-UT -03 Rgv o | Drawing2: NA T — ,
System: [Drywell Liner Surface Condition : tClean - — B |
Material: lClS_ ' Thermometer: . W Péh’femp: flo-— £
Inspection Peoint Results: Date inspected
p3mrstryy  _ Jifomational T 10/18/00
. DRYWELL SHELL WALL THICKNESS GRID
‘ELEV.[ BT | BAY# AREA[ 51.13
. A B - ¢ DB E F G
40689 | 0644 | 0.768 | 0.753 | 0.763 | 0.773 | 0.761 |7
.8 0694 | 0640 | 0.769 | 0.749 | 0.733 | 0.758 | 0.772 |14
2l 15| 0.651 0.663 | 0.762 | 0.723 | 0.716 | 0.764 | 0.753 |21
}\ .22} 0.691 0.690 |- 0.751 0689 | 0.769 | 0.781 0.762 |28
@ ' . 2970635 | 0.756 | 0.688 | 0.759 | 0.768 | 0.769 | 0.757 |35
$ 2 36| 0.732 0.707 §{ 0.683 | 0.768 { 0.777 { 0.784 | 0.770 (42
11 43! 0.763 | 0.773 |1 0.753 | 0.768 | 0.760 | 0.709 | 0.762 |49
Comments: NiA
'}Calibraiion _ Equipment
Calj Block Readings . BlockTemp: ﬁ()_—'—_—F Unit SIN: | W
Min: 6101 o Couplant: r@gz—o——-——_— Transducer: . W‘
- Mid:  [0.560 . 500" Design”t” A Step Wedge: (208787
Max; ﬁ.c?m [+-000 Velocity: N/A Ref Block: IN/A
| - Ap'im ssN f‘[- ) Sng;\atule {0 = Level Date ¥
l @riner:  Stan McCaulley 174.38-1529 A_Jéw N il s 4.5
: __)st.éxéminer: NIA ' N/A NiA o A o / J
q‘ReYiewg‘r: " Martin V McAllister 183-52-0140 )/1{7(4’ ‘/é//k 7(_ f ﬁ 1/¢’7/® _
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NDE Data Report
. Ultrasonic Thickness :

: uestTrUe .Wwell Lmermckness Exammatmn - Report # «2000.034— 003
mponent 5" x6 Grids a8 Readmgs) S o 7
' CodelSpec : IEng Dare;t:on Station: . ‘loiyster Creek Unit # F_—_—
Procedure: -  [NDE-UT-03 Rev 0 Drawing #:  [N/A *
System:. . - [Drywell Liner Surface Condtion : [Clean
 Materiak: . [C75 Thermometer: {F:B’E’Ei'o"o's—_’ Part Temp: o ¥
Results
Inspection Point Results Date Inspected
[S23s118) - Jieformational ] 10/16/00
S DRYWELL SHELL WALL THICKNESS GRID ,
ELEV.] 51 | BAY#  AREA[ 5145 o
A B C D E  F G
-1] 0.735 | 0.746 | 0.758 | 0.757 | 0.761 | 0.753 | 0.761 {7
=8[70.768 | 0.756 | 0.757 | 0.763 | 0.738 | 0.720 | 0.744 |14
{ 15[ 0740 [ 0760 | 0.726 | 0.747 | 0.744 | 0.739 | 0.740 |21
“ '22{ 0770 | 0.757 | 0.760 | 0.753 | 0.634 | 0.757 | 0.761 |28
. 229) 0.754 | 0.736 { 0.769 | 0.753 . 0695 | 0.750 | 0.749 |35
"36[ 0.763 | 0.764 | 0.734 | 0.749 ~0.719 | 0.717 | 0.769 |42
43 0.756 | 0.759 0.753 | 0.758 ‘0,704 0.739 0.759 |49
C’ommehts: NiA '
Caﬁbration Equipment .
~ Cal.Biock  Readings BlockTemp: ﬁ'_é_‘.‘“;_—i’ Unit SIN: [NGE88036
Min:  [0.101 [0 Couplant: E T Transducer:  [NDE-84.008
- Mid: [0.500 . [o7500 Design™t® - [NiA ' ' Step Wedge:  [208/87
Max:  [1001 [T.600 Velocity: . NIA Ref Block: 7
Print 8SN Rl Level Date
aminec: §z§n © McCaulley 174381529 !ﬂ 5 '. ; Dﬁf‘, mﬂq Ao
Sst.Examiner: ﬁ{A " na e ‘ c (-X\ oy , ', B
Revie.wer::. Mo McAlister -~ 183-52.0140 7" 74////‘)?%} ,/ng 1047-CC




NDE Data. Report -

M

Uttrasonic Thickness / Ghad pf
Page 1 of Lgst )
gl s o000 |
CodsiSpec:  [Eng. Direction Sution:  [Dyster Craek units [ |
“Procedure: . - [NDE-UT-03Rev0 Orawing#:  [N/A o
SysAtemﬂ . {Drywell Liner  ~ . “Surtace C Condition : {C!ean . .
- Materiak. . . . [C/S Thermometer Wpanremp: fif |
Results -
Inspection Point Results Date Inspected
Brsses .. Jinformational ] 7 1011800
Goon oo "DRYWELL SHELL WALL TH!CKNESS GRlD o
P ELEV‘ - | - BAY#| AREA[ 5158 |©
A B¢ b E _F - G
© [ 0740 ] 0.650 | 0.733 [ 0.764 | 0.761 | 0.765 | 0.716 |7
8] 0.755 | 0.745 | 0.749 | 0.743 | 0.727 | 0.734 |.0.737 |14
] 15[70.762 [ 0.755 | 0.632 | 0676 | 0.739 | 0.735 | 0.738 |21
”\ 22 0.734 | 0.753 | 0.690 | 0.662 0.705 | 0.757 | 0.765 |28
. .29 0.693 | 0.754 | 0.703 | 0.760 | 0.747 | 0.769 [ 0.742 |35
w 36 0.769 -0.748 | 0.710 0.703 | 0.741 | 0.760 |-0.727 |42.
- 43[ 06.757 | 0.765 0.762 | 0.734 0.769 | 0.758 | 0.767 49 _’
Commer;!s.: N/A
Célibraiion : ' : Equipment
© Cal.Block - Readings BlockTemp: {?EM»F Unit SN o
l Min:" {0101 fo.1or. Couplant: 18620 | Transducer:  [NDE-84-008
mid: 6500 [6.560 . " Design"t" NA : SteoWedge:  [ZowBT
Mo [7007 560 Velocity: Y " Ref Block: A
Print SSN Level Date
Taminer o Stan." McCauiley ©174.38-7529 ,_a‘, /°,A7, 0o
. AsstExaminer: NA NIA N 7(T ) , o 1
; ‘Rewewer" Matin  McAilister 183-52-0140 ")/;{’}y/ [//{L,;Z,V ' ; /éll L, /0 7L )

;!'
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: NDE Data Report

;4?‘1 e

: U}trasomc Thlckness e gese ‘ ¥
. Page 1 of Last_ _
(evqueslt Title : "A[Oryweu Liner Th:ckness Examination - -
-.omponér'ﬂz.:. .']6*x6 ‘Grids (49 Readmgs) R__eport#: . 2000‘034- 005 : )
Co&e 1 Spec: ‘Eng Direction Station: [Oyster Creek Unit # [1"‘“" ]
Procedure: = |NDE-UT-03 Rev 0 Drawing #:  [N/A : e
System:. | [gryweil Liner . Surface Condition : |Clean L
Materfal: [ Thermometer:  [NDE-53-005  Part Temp: FoF
- - Results , "
Inspection Point Results Date inspected
[51012 (514 DY) - __|nformational _j__” 10/16/00
_ DRYWELL SHELL WALL THICKNESS GRID
ELEV 51 BAY# AREA| 51-D1
A B cC - D. E ~F G -
. | _0.7.48 1 0.718 1| 0.743 | 0.735 | 0.744 0.7,59 0.738 (7 ..
.8} 0743 | 0675 | 0.747 | 0.731 | 0.752 | 0.703 | 0.734 |14 |
| 15 0.751 | 0.750 | 0.752 | 0.713 | 0.745 | 0.320 | 0.741 |21
' ! 22} 0.750 | 0.741 | 0.735 | 0.687 | 0.278 no# | 0.266 |28
.“-,' 29[ 07527| 0.755 | 0.754 | 0.744 | 0.733 | 0.308 | 0.729 |35
w36 0766 | 0.726 | 0.742 | 0.727 | 0731 | 0.735 | 0.722 |42
43| 0.747 | 0740 | 0.724 | 0.747 | 0.740. | 0.742 | 0.744 149
Cocf\ments: L'ccati‘on. #27 1s the location of a piug that was removed in 3 previcus outags :
:C.alibrati'on . Equipment
Cal.Block  Readings - . BlockTemp: o F - Unit SIN:” [NDEBaTIs.
Min: [0.161 jo-ot Couplant: T Transducer: W
mid:  [5500 {6560 " Design"t” NIA . Step Wedge:  [Z08587 .
- Max: ({q:os -Wo,o. Velocity: AT . Ref Block: N/A . :
Print . SSN - o ignature 3 Leve!
1 -aminer: Stan McCaulley - 174-38-!‘529v %@m f m: !
o lsiEaminer NA NA ' a - O .
q Raviawer: . Martin M.cAHisler‘ : ‘18_3-52-0140 2, /4/ /L\(/ ,ﬁ //(7“."7"«”{'

i
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‘ g ND:E: Data Report

Ultrasonic Thickness

ﬁﬁ/o
do)e"l

Page1 of l.ast‘ e

g cquest Ti‘tlai. [DrywellLinet Thickness Examinaiion - Rebort " 2600;034; '006 4
omponent ; [6" x 6" Grids (49 Readings) - - ’ . -
 Code!Spec:  [Eng. Brection” - Station: [OysterCreek -~ - wunte [ | -
Procedure: [NDE-UT-03Rev0 Drawing #:  [NIA : . )
S‘ystam:‘ {Drywell Liner Sufface Condition : [;Slean ; A
Materiat:  [CIST ' Thermometer: [EB’E'W Part Temp: ffoF
Results
inspection Point Resutts Date Inspected
§ EEICESE fnformational = | 10716700
- - DRYWELL SHELL WALL THICKNESS GRID
CELEV.[ 82 | BAY#[| AREA[ 5243 |
A B . C D E F G
1 0.715 | 0.710 | 0.7156 | 0.712 | 0.696 | 0.685 | 0.705 |7
. '8| 0713 | 0.710 | 0691 | 0686 | 0.712 | 0.642 | 0.703 |14
14 15) 0.718 | 0:668 | 0.713 | 0.684 | 0.711 | 0.624 | 0.670 |21
. 2200721 ] 0588 | 0.714 | 0.624 | 0714 | 0.711 | 0.560 |28
. ' 29} 0.719 0.697 | 0.718 | 0.717 0.718 | 0.716 | 0.679 |35
& 36 0.711 | 0710 | 0.721 | 0.720 | 0.719.| 0.720 | 0.644 |42
: 43| 0.720 | 0.706 | 0.720 | 0.722 | 0.719.j 0.718 | 0.679 |49
Comments: N/A
-’;Ca!ib‘rvalhtion' '  Equipment -
cmﬁ. Block | Readings ' StackTemp: ¢ Gnit SIN: W
Min:  [01G1 . [6.101 Couplant: . Transducer: . [NDE-84-008
Mid: fOSOO . [500. Design“t" L " Step Wedge: W
Max: ﬁéot L {1_.006 Velocity: N/A .- Ref Block: NIA
’“ o _' S eEet . ssN Signatu Level Date
o ~@micer:  Stan  McCauley 174381529 2;&:-—3 2 ‘ g )g 21 , /8f12 /00
. » dstExaminer: NA T NA WA - E
QReviewgr: | Maitin®  McAllister - 183520140 | W/?L/ /[//;;vc ~ ,;f@g /6 /74:4.;
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: NDE Data Report ges> 4
S Umasonlc Thickness
Page of Last
L equest Tie ! [Dryweil Liner Thickness Examination o
!omponént PR ‘6’x6"Gn’ds (49 Readings) Repon# : 2000-034~- 007
» 4(:odel_t$be”c:" ’ V‘Eng Diection Station: .rOyvster Creek Unit ﬁ_ﬁh"-
-{ Procedure:  [NDE-UT-03 Rev0 Drawing #: [N/A .
Systom:  [OrywelTiner Surtace Condition:  [Clean :
Material; [é/s Thermometer:  [NDE-§3-005  Part Temp: fio—F
Results ’
inspection Point Results Date inspected -
(1328 @s28) - [infermatiocat ] 1017400
o DRYWELL SHELL WALL THICKNESS GRID
ELEV.[ 86 | BAY#[ AREA| 86.28 |
A B C D E  F G
I}~ 1] 0584 [ 0600 | 0638 | 0638 | 0637 | 0640 | 0617 |7
810629 | 0630 | 0646 | 0647 | 0618 | 0633 | 0.616 |14
11 15{ 0.618 | 0.634 | 0.641 0.610 | 0643 | 0.647 | 0.648 |21
7 220610 | 0.629 | 0632 | 0545 | 0.601 | 0.649 | 0644 |28
. . 29/ 0624 | 0616.| 0.634 | 0.623 | 0639 | 0.649 | 0.654 |35
# ; 36} 0.583 | 0.622 | 0.628 | 0.655 | 0.647 | 0.633 | 0.651 (42
43| 0618 | 0.633 | 0616 | 0.651 | 0.646 | 0612 | 0.645-}49
Comments: NA
" Calibration | Equipment
Cal- Block Rfadmgs BlockTemp: o ¢ units/N: . [NOE88-036
Mmoo - [0 Couplant: fissc " Transducer:  [NDE-84008
mia:  fosec . fSo0 Design"t” WA ~ Step Wedge: {z’u‘sTET"""‘"’ '
- Max:  [ro0T ‘|1.ooo Velocity NIA Ref Block: NIA :
Print SSN Level
1 _aminer:  Stan McCaulley 174-36-1529 , ﬁ", /0/ )/Od
stExaminer: NiA . NIA NIA L ;
q#ewﬁewer: 7 Manin McAllister 183.52-0140 “)4/7,/ ﬁ/ //:/{ - lﬂ' ; JO ¥ 7-EY f
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NDE Data Reporxt 4 # /z
Ultrasonic Thickness {5«
. .- Page t of last

R quest fhle: lDrywe!l Liner Thnckness Examination ' . i .
- Report#  2000-034~ 008
Componeni : fe x 6" Gnds (49 Readmgs) ‘
Cc;deISpec [Eng. Dmecuon ;' T Station: '{st:er Creek Coumee i |
Procedure: . . [NDE-UT-03 Rev 0 o : | orewinge: WA
System: . [Drywell Liner : ' Sutface Condition : _'fClean ) .
Material: . [C5S — E - Thermometer:  [NDE-93-005  PartTemp: [60 F |
. Results N .
Inspection Paint - Resuits Date inspected
{9720 (86-201 . Iinformational | _10/17100

| DRYWELL SHELL WALL THICKNESS GRID

. ELEV.[ 86 | BAV# AREA[ 882 ]
A B c B . E F_ G

1] 0626 | 0620 | 0621 | 0.613 | 0.595 | 0.599 | 0.598 |7
8] 0598 | 0610 | 0600 | 0.577 | 0.616 | 0.590 | 0.630 |14
15[ 0.609 | 0.594 | 0581 | 0.609 | 0.616 | 0617 | 0.617 |21

2 22[70603 | 0.604 | 0584 | 0.582 | 0617 | 0.587 | 0.600 |28

@ 20/ 0612059 | 0506 0596 | 0610 | 0.620 | 0562 |35
ef 36/ 0581 | 0.607 | 0597 | 0.617 | 0.608 | 0.620.| 0.633 |42
43[ 0573 | 0599 | 0591 | 0502 | 0622 | 0.612 | 0.600 |49

Commants: N/A

"Calibration e Equipment
: i : :
| Cak.Block  Readings BlockTemp:  [80 ¥ Unit S/N: [NDE-587336
Min: Je-101 {107 Couplant: }19520 : Transducer: ]NDE-M—UOQ
mid:  [6.500 [550 Design™t” A Step Wedge: fzoazsv '
‘Max: {1601 . {1000 . Velocity: A — -t RetBlock: rNIA R
‘ ) ' Print - : SSN Level . !
‘\‘xammer ' Stan McCautiey - 1T4-38-1529 @: / //

!

. Asst. Exammer '\UA - NrA N/A . .
. Reviewer: - Martin McAllister 133-82-0140 %?(‘/d//é (ﬂﬁ’ 77



L2/08705 12:08134

- (2 :
fAese 76 of-(= 1

Page 1 of Last

NDE Data. Report ’
. Ultrasonic Thickness™ -

’muest Titie: - [Drywett Liner fhickness-Examinauon - o ’
Component : [6" x §° Grids {48 Read:mgs) o . ’Repon # 2000-034- 009
Code / Spec: 'iEng.‘Directiqr\\ : ' . . ) .:Stab‘cn: o [Oyster Creek Unit # [1__—
| Procedure: [NBETUTG3 Rev O T 7 | orawinga: [NA '
Sys‘tem: . ;ﬁmil Liner -~ - - . IR . i ‘Sudace Condition : [C!ean ) )
| waterial: o es _ : o Thermometer: W Part Temp: F;?’" F
' | ) Results o
tnspection Point Resuits Date Ingpected
[1531(883) pnformaﬁonau | 7o

g DRYWELL SHELL WALL THICKNESS GRID
ELEV BAY# ] AREA[ 8631 ]
5 E " F G
| 1 0.639 -'0.639 0.627 0.631 |- 0.606 | 0.614 |- 0.631 |7
-8 0647 | 0639 | 0.637 | 0629 | 0.639 | 0.637 | 0.630 |14 .
15| 0631 | 0.650 | 0629 | 0628 | 0.640 | 0619 | 0627 |21
22| 0638 | 0.645 | 0.594 | 0.627 | 0.613 |-0.623 | 0.630 |28
. 29 0.643 | 0630 | 0632 | 0.615 | 0624 | 0.564 | 0.614 |35
'r 36/.0.649 | 0619 | 0.617 | 0.602 | 0.616 | 0.602 | 0.609 |42
1 4370643 | 0639 | 0610 | 0636 | 0617 | 0.612 | 0.640 |49

Comments: N/A

Calibration . ' o ' Equipment

al. Block Readings : , . .
: c ¢ ceacing . BlockTemp: [6o £ Unit SIN: [NoEgedis

min:  Jotor o [7RT | coupiant: [ige2a ' Transducer:  [NDE-84-009

mia:  fo.sco - - {300 o Design™t” N/A o - Step Wedge:  [208787

- Max: [reor . [r200 ] velociy: NIA ' © RefBlock: NiA
Ty ) f . Print . SSN Lavel
\'fami'ner:'\i - Stan McCautley 174-38-1226 N m:' 11677/0

Asst.Examiner: N/A NIA N/A o g .
Reviewer: Martin - McAtlister - 483.32-0140 %?L/Pﬁ/A/L_, / ljf //o/( /ZC .
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CDS# 085

EDS# 085
Pages 1 of 4

General Electric CALIBRATION DATA SHEET

. FAC

‘ EROSION / CORROSION

Site: Oyster Creek
Project: 1R20
Unit: 1

Procedure: GE-UT-601
Revision: 1

Grid Procedure: ER-AA-430-1001

WO: C2007170
Activity 2
Component: Drywel! liner
Component Type: Liner
Material Type: C/S
Nominal Wall Thickness: 0.5
Nominal Pipe Size: n/a

Couplant: Soundsafe
Batch #: 19620

Calibration Temp.: 79°
Thermometer S/N: 235317

Date: 11/08/04
Cal. In Time: 2214
Cal. Out Time: 2335
Cal, Chk. Time: N/A
Cal, Block S/N: Cal-Step-142
Cal. Block Min/Max: .050™ - 4.0"
instrument Mfr.: Panametrics
Instrument S/N: 31124509
Transducer Mfr.: Panametrics
Tranducer S/N: 73215
Transducer Size: 0.312
Transducer Freq.: 5.0 Mhz

instrument Settings

Frequency: FIXED

Range (Inches): 2.0
Material Velocity: .2342
Delay: FIXED
Pluse: FIXED
Damping FIXED
Reject: FIXED
Filtering: FIXED

Reflector Max Amplitude Sweep Gain (Db)
0.500 80% 25 56 db
1.000 ‘ 80% 5.0 56 db
Component Examined Fite Name Comments:
Drywell liner Multiple N/A

Examined by: Dave Wolford

il Date: 11/9/2004

Reviewed by Lee Stone

It Date: 11/11/2004

Approved by:

Date:

i b
---.~____

m/c((ﬂmd fl
Y Fase / 971/(‘/
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Site: Oyster Creek

._ F?ro.xfact: 1.R20 R j: ,
y . Unit: 1 , 5 . | Dryweu

® | Liner UT Thlckness Examma’uon
‘ : : _ Pagezof 4 .
Location 51-13 : .o DB131 00
A B c D E F oG : :
1 0.694  0.649 0.764 0.753 0.761 0.773 0.764
2 0708 0657 0.766 0.748 0.744 - 0.761 0769
3 0.743 0659 0.757 0.711 0.716 0.759 0.754
4 0.706  0.703 0.750  0.683 0.766 0.768 0.760
5 0.721  Q.753 0.695 0.760 0.762 0.763 = 0.743
6 0726 0719 0.677 0.762 0.765 0.747  0.760
7 0.761  0.768 0.737 0.770 0.759 0.704 0.763
Location 51-15 D515_00
A B c D E F G

0.731 0.737 0.747 0.754 0.759 0.757 0.759
0765  0.745 0.755 0.758 0,734 0.714 0.741
0.743 0756  0.722 0.743 0.738 0725  0.758
0.768 0.755 0753 0.749 0.632 0.751 0.754
0.753  0.731 0.768 0.751 0.705 0.743 0.743
0759  0.784 0.724 0.772 0.715 0.701 0.763
0.752  0.766 0.733 0.753 0.694 0.732 0.760

Ny a LN

. & Location  51-B5 :  D5123_00

A B - C D E F G

1 D743  0.648 0.732 0.762 0.765 0.764 0.713
2 0757 0.739 0.749 0.744 0.769 0767 0714
3 0760  0.752 0.658 0.674 0.741 0.756 0.757
4 0734 0757 0.689 0.659 0.741 0.758 0.764
5 0.766  0.754 0.756 0.763 0.749 0.769 0.743
6 0.753  0.747 0.713 0.740 0.751 0.762 0.759
7 0754 0762 0.76% 0729  0.768 0.759 0.763
Location  51-Bt1 . D5112_00
A B o D E F .G
1 0750  0.720 0.752 0.741 0.745 0.756 0.758
2 0751  0.678 D.746 0.728 0.752 0.708  0.737 .
3 0752 0.751  0.751 0.706 0.746 0.737 _ 0.740
4 0.747  0.740 0.736 0.689 0.745 0.000 0.740
5 0.753  0.755 0.756 0.741 0731 - 1184 0727
B 0765  0.748 0.742 0.725 0.733 0.735 0.721
7 0.746  0.740 0.743 0.745 0.737 0.738 0.742
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She: Oyster Creek

. Project: 1R20
Unit.
p DryWell

o  Liner UT Thickness Examination
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"~ Location 52-13 Ds232_00
A B C D E F G
h] 0.709 0.707 0.714 0.712 0.697 0.684 0.706
2 0.710 0.710 0.715 0.697 0.715 0.672 0.703
3 0.714 0.687 0.711 0.681 0.708 0.621 0.670
4 0.717 0.646 0.713 0.621 0.713 0.711 0.562
5 0.716 0.694 0.717 0.734 0.715 0.714 0.674
8 0.708 0.707 0.718 0.718 0.716 0.717 0.706
7 Q0.716 0.700 0.717 0.718 0.717 0.716 0.710
Location 50-22
A B C D E F G D5022_00

1 0.709 0.704 0.683 0.689 0.686 0.603 0.713
2 0.713 0.689 0.703 0.706 0.719 0.722 0.716
3 0.723 0.712 0.704 0.698 0.721 0.717 0.717
4 0.714 0.668 0.721 0.684 0.728 0.713 0.624
5 0.677 0.638 0.689 0.692 0.687 -0.698 0.692
[$ 0.656 0.633 0.680 0.697 0.654 0.686 0.681
7

0.697 0.724 0.723 0.701 0.662 0.550 0.668

o ) Location  86-20 D8620_00
» A B c D E F G

1 0.625 0.625 0.627 0.807 0.607 0.605 0.623
2 0.558 0.611 0.623 0.608 0.631 0.592 0.636
3 0.604 0.601 0.587 0.612 0.625 0.622 0.619
4 0.603 0.601 0.611 0.584 0.617 0.620 0.615
5 0.618 0.595 0.641 0.601 0.612 0.624 0.598
6 0.602 0.611 0.610 0.631 0.613 0.624 0.638
7 0.591 0.595 0.596 0.594 0.622 0.630 0.616
Location 86-28 D828
A B c D E . F G
1 0.596 0.611 0.643 0.642 0.648 0.653 0.618
2 0.630 0.639 0.847 0.650 0.624 0.640 0.618
3 0.628 0.644 0.642 0.612 0.645 0.651 0.652
4 0.610 0.628 0.634 0.571 0.609 0.654 0.648
5 0.625 0.617 0.639 0.624 0.641 0.657 0.655
6 0.601 0.640 0.655 0.654 0.649 0.637 0.652
7 0.634 0.634 0.623 0.653 0.648 0.615 0.648
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Site: Oyster Creek

Project: 1R20
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DryWell

Liner UT Thickness Examination

Location 86-31
A B C D
0.648 0.641 0.637 0.646
0.653 0.642 0.639 0.636
0.641 0.647 0.632 0.629
0.651 0.651 0.628 0.634
0.648 0.631 0.634 0.619
0.656 0.621 0.622 0.607
0.642 0.640 0.616 0.635
/il
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E
0.608
0.642
0.640
0.616
0.626
0.617
0.618

F
0.620
0.641
0.616
0.627
0.565
0.603
0.616
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G
0.633
0.633
0.629
0.635
0.614
0.606
0.568



