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established at 500 ppm chloride or 1.500 ppm sulfates. The use of an appropriate cement type
(e.g., ASTM C 150, Type II) and pozzolana (e.g., fly ash) also increase sulfate resistance [I].

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 > 500 ppm

" 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 qualityconcrete 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 to 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 [ ].

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, regardless
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 is 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 plant 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, settlement,
elevated temperature, irradiation, and fatigue.

5.3.2.1 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

5-9
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1. Purpose

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). j
Specific objectives of this calculation are:

1) Determine 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 j
good condition. Therefore thickness measurements of the sandbed region are not required. N

This calculation does not use the same software that was used in earlier calculations. Previous calculations
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
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.

.IV
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P7f -q-W0
2.0 Summary of Results

2.1 Elevation 50' 2" throueh November 2004.
Bay Areal Nov. 2004 No of F-ratio Mean of all Corrosion Projected Mi

Location Mean +/- lnsp. Inspections Rate Lower 95 % Required
Standard -*/- Standard (Mi4s/ Confidence Thickness
Error (mils) Error (mils) year) Thickness in (mils)

,2029 (nits)
5 D12 . 742.8+/- 1.9 12 0.25 744.6-+/-0.8 NA NA 541

5 5 low 700.5 +/- 9.8 11 0.265 704.4 +/- 0.6 NA NA . 541
5 5 hi 755.6 +/- 1.4 11 1.030 NA 0.3 738.4 541

13 31 low 693.5 +/-6.0 11 0.27 686.1+/- 1.3 NA NA 541
13 31 hi 757.6.+/- 1.8 1 0.29 763.4+1- 1.7 NA NA 541

15 231ow 727.4÷W-3.3 11 0.16 726.6 +-0.5 NA NA 541
I-' 23 hi 757.3 +/- 1.3 11 1.05 NA : 0.4 738.0 541

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 5, area 5 and Bay 15 Area 13) may be experiencing minor corrosion rates of
approximately 0.3 and 0.4 mils per year. These corrosion rates are very small. Projections based on these
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).

Bay 5 Area 5 Thicker Subset Corrosion Projection

Thkkum

gj00h

mOO9

71W-r

Upper 95%
confidence interval

Projected mean
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Corrosion Rate
(Slope)

) 1980 199o 2W 2010 2=2
Y"'pmk Dale - Y'~ pmitIY"' ~c ' p.yesr

2050



12/0e/015 12:05!34

Preparer: Pete Tamburro 1/18/05Amer~enCALCULATION SHEET

Subject: Calculation No. Rev. No. System Nos. Sheet
Statistical Analysis of Drywell Vessel Thickness Data C-1302-187-E310-037 I .X. 187 5 of 35

Br

Bay 15 Area 23 Thicker Subset Corrosion Projection
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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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CALCULATION SHEET

Subject:
Statistical Analysis of Drywell Vessel Thickness Data

Bay 15 Area 23 Point 26 Corrosion Projection
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F 7- ii
2.2 Elevation 51' 10" through November 2004.

Bay Area/ Nov. 2004 No of F-ratio Mean of all Corrosi Projected Min
Location Mean +/. Insp. Inspections on Rate Lower 95% Required

Standard " +/- Standard (Mils/ Confidence Thickness
Error (mils) Error (mils) year) Thickness in (nurls)

..... 2029(mils)
13 32 low 687,2 +/-3.6 10 10.04 682.3 +/- 1.0 NA NA 541

, 13 32 hi 713,1 +/-0.7 10 0.7 715.7 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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fir 713
2.3 Elevation 60' 10" through November 2004.

Bay Area/
Location

Nov. 2004
Mean +1-
Standard
Error (mils)

No of
Insp.

F-ratio Mean of all
Inspections
+-/- Standard
Error (mils)

Corrosi
on Rate
(Mils/
year)

Projected
Lower 95 %

Confidence
Thickness in
2029(mils)

Min
Required
Thickness
(Mils)

692.8 +1- 1.3 5. 0.15 694.9 +/- 4.2 1 NA NA 518 F

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 location shows that there may be ongoing corrosion 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.

Bay 1 Area 5-22 Point 48 Corrosion Projection
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1P ' 5-1ý ý
2.4 Elevation 87' 5" through November 2004.

Bay ,Area/ Nov. 2004 No of F-ratio Mean of all Corrosi Projected Min
Location Mean +/- lnmp. Inspections on Rate Lower 95 % Required

Standard +/- Standard (Mils/ Confidence Thickness
Error (mils) Error (units) year) Thickness in (mils)

2029(mils)
9 20 612.3 +/-2.0 13 1-38 NA 0.75 604.1 452
13 28 639.9 +1-1.9 13 0.22 638.8 +1- 1.2 NA NA 452
15 31 630.2 +/-2.4 13 0.90 NA 0.49 615.3 452

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
corrosion 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 the95% lower confidence interval shows that they will not corrode to less
than the minimum required thickness by the year 2029.

. Bay 9 Area 20 Corrosion Projection Bay 15 Area 31 Corrosion Projection

"a.-..

-S

- a - a. *a Ut to St. - to Sm OW

J,&So~ ' ~ "".S. -

Analysis of identified pits within these three locations shows no ongoing corrosion.
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4.0 Assumptions £

The statistical evaluation of the UT measurement data to determine the corrosion rate at each location is
based on the following assumptions:

4.1 Characterization of the scattering of the data over each 6" 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 measurements

4.5 If corrosion is continuing at a constant rate, the mean thickness will decrease linearly with time. In
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 September
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' 11-148" to 65' 2-7/16" 0.-518" 0.345"
El. 65' 2-7116" to 94' 9" 0.452" 0.300"

5.2 Seven core sample approximately 2" in diameter were removed from the drywell vessel sheU 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
longer monitored (reference 3.1). The remaining core was removed from the grid at elevation 50'2" bay 5
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 syrnnetrical the distribution. Normal distributions
have skewness, which approach zero.

6.1.7 Kurtosis measures the heaviness of a distribution tail/A normal distribution has a kurtosis, which
approaches zero. "f

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 I 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 (ttgrand actual) 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 degree 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 1" 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 methodology a 49 member array will be generated using the Mathcad rmorm'
function, This function returns an array with a probability density which is normally distributed,
where the size of the array (No DataCells), the target mean (g input), and the target standard

deviation ,• input) are input.

The following will build a matrix of 49 points

No DataCells := 49 i:=0-. No DataCells - 1 count := 7

The array "Celts* is generated by Mathcad with the target mean ( % input) and standard deviation 1o input)

t input := 775 ainput :=20 Cells:=rnorn(NooDaia~ells 11 inpu~t, 0 input)

"Cells" is shown as a 7 by 7 matrix

*NU)

766 761 766 756

786 819 791 795

741 776 773

792 793 788

Show matri4 Cells, 7) =

754 776 760 789 771 762

765

797

777

786

793

790

770

717

781

777

732

775

800

779

760

761

763

767

761

775

751

762

781]772 795 779 785 790 775

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

6.5.2 Mean and Standard Deviation

The actual mean and standard deviation are calculated for the matrix "Cells' by the Mathcad functions
.mean' and 'Stdev".

Therefore for the matrix generated in section 6.5.1

-• actual mean(Cells)

I actual = 774. 1 04

( actual :=Stdcva(Cells)

a actual = 18,258

Inspection shows that the actual mean and standard deviations are not the same 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.



..... 21 I05 12:05:34

Preparer: Pete Tamburro 1/18/05
u er en CALCULATION SHEET

m Subject: Calculation No. Rev. No. System Nos. Sheet
Statistical Analysis of Drywell Vessel Thickness Data C-1302-187-E310-037 /,% 187 16 of 35

6.5.3 Standard Error

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

S actual
Standard errr Standard error 2.578

No DataCells

6.5.4 Skewness

Skewness is calculated using the following equation (reference 3.23).

For the matrix generated in section 6.5.1

Skewness (NO DataCells) I (Cels - IL actual) 5

(No DataCells -) .(No DataCells- 2)'(0 actual) 3  Skewness =0.354

0 '' • A skewness value close to zero is indicative of a normal distribution (reference 3.22 and 3.23)

6.5 Kurtosls

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

(No) -• (Cells - actual) 4

No DataCells.(No DataCells * 1 .ct

(No DataCells- ) (No DataCells- 2) .(No DataCells- 3)X(; actual) 4

+- 3"(No DataCells- 1)2

(No DataCells- 2) -(No DataCells- 3)

Kurtosis = 0.262

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

41
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6.5.6 Normal Probability Plot

An alternative method to determine whether a sample distribution approaches a normal 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

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

Then each data point is ranked. The array *rank" captures these rankings

X srt~srt. r
rJ :=j-- rank. :=- -- s 0

Isrt=srt.
3

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

-- rank.
tJ ows (Cells) +

The normal scores are the corresponding pth percentile points from the standard normal
distribution:

X-11 N _Score1J :=root [cnorm (x) - (pi), 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 I

2 X<

NSc•e.f o

XXX

XX>

-2 3X

SI I I I
43a720 740 760 780 g00 820
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I

I,-j -/ f~
6.5.7 Upper and Lower Confidence Values

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

a :=.05 Tot=t]a! 
8 Ta = 2.011

Therefore for the matrix generated in section 6.1

0 actual
Lower 95%C0on :=i actual - Ta a

,No DataCells

Upper 95%Con :=1I actual + T.,Na actual

No DataCells

Lower 95%con = 767.726

Upper 95%Con = 778.094

0."1

These values represent a range on the calculated mean in which there is 95% confidence. In other
words, ff the 49 data points were collected 100 times the calculated mean in 95 of those 100 times
Would be within this range.

6.5.8 Graphical Representation

Below is the distribution of the Tells' 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.

0
0

Bins :=Make bins (9 actual ,0 actual) 3

4

6
Distribution :=hist(Bins, Cells) Distribution " 13

7

The mid points of the Bins are calculated 8
4

k :=0.. It Midpoints k(Binsk Binsk+1)

2 1

The Mathcad function pnorm calculates the normal distribution curve based on a given mean and standard
" deviation. The actual mean and standard deviation generated in section 6.5.2 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 curv.e0 := pnorm (Bins,, P actua! , actual)

normal curvek := pnorm(Binsk.-,t1 actuals actual)- pnorm(Binsk.p actual' 0 actual)

The normal curve is simply a proportion, which is multiplied by the number of 'Cells' (49)

normal curve *= No DataCells'nfo..a curve

The following schematic shows: the actual distribution of the samples (the bars), the normal curve
(solid line) based on the actual mean (j. actual ) and standard deviation ,0 actual), the kurtosis

(Kurtosis), the skewness (Skewness), the number of data points (No DeiaCells), and the the lower

and upper 95% confidence values Lower95%Con,UPper 95%Con).

$a actual = 772.91

Skewness = 0.354

actual = 18.047

Kurtosis = 0.262

Standard error = 2.578

No DataCells = 49

*1J

Distribujtion

normwcrv

780
Midpoints, Midpoints

840

Lower 95 %Con = 767.726 Upper 95%Con = 778.094

'1
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6.5.9 The "F" Test for Linear Regression
In order to determine whether the historical 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).

6.5.9.1 "F" Test Results Indicative of No Corrosion

For purposes of demonstration, five 49 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 V inputd :d'775 (1input,: 2 Cells, := morm(No DataCells, A input,,' input

P~a~a~:=.xean(Cefls.) G actual ;=Stdev (Cells,)

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

Dates.:=

769,638

775.647

=actua 771,334

779.326

773.555,

18.813

19.4

0actual =23.726

19.422

18.793]

The following function simply returns the number of means iNoof means) which will be used later

No-of means ws actual) Noof means ý 5
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The curve fit equation in which the date .lDaes) is the independent variable and the measured

mean thickness of the location (g. actual) is the dependent variable is then defined as the function

"yhat'. This function make use of Mathcad function " inercept' which returns the intercept value of
the 'Best Fit" curve fit 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).t

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

last( Dates)

SSE := E ( actual. yhat ( Dates, g~ actual).) 2  SSE= 44.202
i=O

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

last(Dates)

SSR:=~ (yiat (Dates .1 actual)i- mean(4 a~toal)) 2  SSR =13.158

i=0

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

DegreeFree ss :=Noof means - 2

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

DegneeFree ,g .= No-of means

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

MSE:= SSE
4. DegreeFree5s MSE = 14.734

Pete Tamburro 1/18105

r Nos. Sheet
7 21 of 35



Preparer: Pete Tamburro 1/18/05

Ainer~enCALCULATION SHEET

*.. Subject: Calculation No. Rev. No. System Nos. Sheet
Statistical Analysis of Drywell Vessel Thickness Data C-1302-187-E310-037 ,.r, 187 22 of 35

An estimate of the error standard deviation which is also called the standard error of estimate is
calculated (reference 3.23).

Standard error := MSE Standard error 3.838

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

SSR
MSR 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 measure of the regression relationship.

MSR
Factaul=

MSE

For 95% confidence level the 'F' critical is calculated as follows (reference 3.22 and 3.23)

ax :=0,05 F critical :=qF(l - a, DegreeFree ,,g DegreeFree ) F criical 9,013

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

F actaulFratio :=-Fratio =00
F critical

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 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 explained 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 iWgrand actual) 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 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 3.22)

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 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 results in a graph

ligrand actual mean(l± actual)
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6.5.9.2 "F" Test Results Indicative of Corrosion

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 t input d :=775- (d-4)

oi[put 20 Cellsp=ntorm (No0 DataCells'T A inputd'o inputd)

11 actual d:= mean (Ccllsd)

779.579

775.201

9 actual 769.326

766.983

762.322J

aactual d Stdev (Cells$)

19.489

17.654

actual = 19.735

*19.979

20.121]W.J

Dates.:=

6

1993+-6
365

1994+ 243-f- 14
365

1996- 243+ 16
365

1997+ 356

365

105
1999t -

365

Total means :=rows (Oi actual) Total means 5

The curve fit equation is then defined for the function "yhat'

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

The Sum of Squared Error is calculated

last(Dates)

Z= ( actuali - (Dates actual)

i=0
SSE= 0.818
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The Sum of Squared Residuals is then calculated

last(Dates)

SSR: (yhat(IDates, p actual) mnean(p cual)" SSR~

i=O

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

DegreeFree .. := Total means - 2

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

DegreeFree reg :=Total means

184.164

SSEMSE:= SS
DegreeFree ss

Standard error =AMH

MSR:= SSR
DegreeFree reg

MSE = 0.273

Standard error = 0.522

MSR = 36.833

* MSR
a c la u l : = R

a:=-0.05 Fcritical :=qF( I- at, DegreeFree reg, DegreeFree ss) Fcritical = 9-013

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

F actaul
Fratio c- ratio = 14.983F critical

The 'F' ratio is greater than 1.0, therefore the regression model holds for the data. The curve tit
for the five means is best explained by a curve fit with a slope.0
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6.9.3 Linear Regression with 950/% 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.

ms :=slope (Dates A actual) Y b :=intercept (Dates, u actual)

ms =-2.702 Y b = 6.165v1I0

The predicted curve is calculated over time where 'year predict' is time (independent variable), and

"Thickpredieto is thickness (dependent variable).

Remaining Pl_life:= 13  f := 0.. Remaining Pulife- 1 year predict :=1985+ f.2

__Thick predict :=M Syear predict + Y b

W The 95% Confidence ("1 a to) curves are calculated as follows (reterence 3.3)

a t ;= 0.05

Thick actualmean =mean(Dates)

su.,m := 7(Dates.d- man(Dates))
2

d

upper f :=Thick predict(.

+qt I--, Total means- -Standard 1----1 ----1 "uayear "a2

e2(d _t ) sum

lowerf := Thick predict"

a tyear predict - Thick actualmean \

+- qt 1 - t, Total eans 2 Standard error l+ +
2 means erurmo

s. Sheet
26 of 35
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of ,, i 15'•7
Therefore the following 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 95% Confidence Intervals are the two curves
shown below which bound the data points and the curve fit.
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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 pcrformed 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 11/02/91 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 point prior to Nov 2004 (ref. 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 minimum 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 ig' i/c f
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 (1.03) indicates 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-ratio 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 been 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 distributed.
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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sr -//5ioJ
Point 27 in the November 1991 data set is much less 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 ongoing
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 November 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 '"' 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
sets 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 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-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 Elevation 60' 10" / -

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.



________________________ 21'O81'O 12:0f,34

Preparer: Pete Tamburro 1118105Amerien CALCULATION SHEET.

Subject: Calculation No. Rev. No. System Nos. Sheet
Statistical Analysis of Drywell Vessel Thickness Data C-1302-187-E310-037 Y1? 187 33 of 35

i!

If-
7.4 Elevation 87' 5" S~~//~ ~'4-
7.4.1 Bay 9 Area 20 November 1987 through November 2004

Refer to Appendix #7 for the complete calculation.

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
to less than the minimum required thickness by the year 2029.

I 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 I
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this corrosion rate using the 95% lower confidence interval shows that
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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8.0 Appendices

Appendix I - Bay5 Area D12, Feb. 1990 through Sept. 2004 Calculation (25 Pages)

Appendix 2 - Bay 5 Area 5, March 1990 through Sept. 2004 Calculation (24 Pages)

Appendix 3 - Bay 13 Area 31, March 1990 through Sept. 2004 Calculation (29 Pages)

Appendix 4 -Bay 13 Area 23 March 1990 through Sept. 2004 Calculation (32 Pages)

Appendix 5 -Bay 13 Area 32 April 1990 through Sept. 2004 Calculation (31 Pages)

Appendix 6 -Bay 1 Area 5-22 April 1990 through Sept. 2004 Calculation (16 Pages)

Appendix 7 -Bay 9 Area 20 November 1987 through Sept. 2004 Calculation (23 Pages)

Appendix 8 -Bay 13 Area 28 November 1987 through 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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5//
Appendix I - Elevation 50' 2" Bay 5, Area D012

Nov. 9, 2004 Data

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

page READPRN( "U:\MSOFFICE\Drywell Program data\Oct 2004\DATA ONLY\DSI 1200.txt" )

Points 4 9 : sbowcells ( page, 7, 0)

0.75 0.72 0.752 0.741 0.745 0.756 0.758

0.751 ;'0.676"% 0.746 0.728 0.752.07089 0.737

•0.752 0.751 0.751 10.706' 0.146/.0.737 `.ý74

Points 49 0.747 0.74 0.736 .689 0:745 .0 074

0.753 0.755 0.756 0.741 V -7311..54, 0.727

0.765 0.748 0.742 0.725 0133"" 0.735 0.721

0.746 0.74 0.743 0.745 0.737 0.738 0.742

Cells convert (Points 49. 7) No DataCells length( Cells)

For this location the following points are on a plug (Reference 3.22)

Cells Zero oNe(oCe Ds.,,oJC,,is, 13) Cells Zero.one (Cells,No DataCells,27)

Cells : Zero on (Cells,"No DataCells, 20) Cels Zero one,(Ce"ls"o Dt,,ell,. 8)

Cells Zero o, (Cells No DatCells . 25) Cells Zero one (Cells,, No DataCells' 33)

Cells Zero one (Cells, No DataCls .26) Cells Zero oe (Cells", No DataCells, ,4)

Cells Zero o (Cells, No DataCells, 35)

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

Cells := Zer one (Cells, No DataCells , 9) The thinnest point at this location is shown

below

NoDataCells length(Cells) minpoint := rin(Cells)

minpoint = 706-..
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Mean and Standard Deviation

P actual := mean( Cells) g' actual = 742,821

Appendix I

Sheet No.
AI-2 of 25

. No. Rev. No. System No.
302-1 87-E310-037 4 2. 187

G actual := Stdcv(Cells) 0 actual 11.616

Standard Error

Standard error actual

JNo DataCells
Standard e=or = 1.86

Skewness

Skewness :=
(No DataCells- ) 1 (Ce ,ls - Ai act.l).3

(NO DataCells - I (No DaCells - 2)W(3 actual) 3 Skewness = -1.007

10-41
Kurtosis

No DataCe11s * (No DataCells + 1 ) ;I(Cells - 11actual) 4
Kurtosis :=

(No DataCells - ) (No DataCells - 2 .(No DataCells, - 3 a" ua) Kurtosis = 1.707

3 "(No DataCells - 1

(No DataCells 2) X(NoDataCells - 3)

.4
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Normal Probability Plot

Appendix 1

Sheet No.
AI-3 of.25

Calc. No.
C-1302-187-E310-037

Rev. No. System No.
187

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

r j+l Lsrt= rt. r
J rank*:

Xsrt srt.J

rank.

rows( Cells) + I

X] NScore,:: root,[ cor,•(x)_
I I (\J/J

0, J-

I
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Upper and Lower Confidence Values

The Upper and Lower confidence values are calculated based on .05 degree of confidence "a'

a := .05 T := qt[ 1 - .-!,482) Ta 2.011

o actual
Lower 95%Con Pi actual Tota Lower 95%Con 739.081

JNo DataCells

o actual
Upper 95%Con := tJ acua TJo. Upper 95Co 746.561

No DataCells

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

Graphical Representation

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

0

Bins :=Make bins (Aactual, a actual)
3

Distribution := hist( Bins, Cells)

Distribution 8

The mid points of the Bins are calculated 8

8

4

k := 0.. 11 Midpointsk (Binsk + Binsk 1) I

2 0

0

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

normal curve: pnorm (Bins 1 , • actual actual)

normal curvek pnorm (Binsk+i ,4 actual'5 actual) - pnorm (Binsk, g actual,'a actual)

normal curve := No DataCclis *normal curve
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,Results For Elevation 50' 2" Bay 5, Area D112
Sept. 17, 200.-

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

Distribution
A-

norms! l

Iactual = 742.821

oactual = 11.616

Standarderror 1.86

Skewness = -1.007

Kurtosis = 1.707

0 . ... . .. . . . . .

710 720 730 740 750 760 770 780
Midpoints, Midpoints

LoweT 9S%con - 739.081 Upper95%Con = 746.561

Normal Probability Plot

2

!

N.Scorej
XXX

0

I I 1

x

XX X
X

xx
X

Based on the
Normal Probability
Plot, Skewness,
and the Kurtosis
this data Is
normally
distributed.

-I

-2 T E 1 I g I I
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Elevation 50' 2" Bay 5, Area D12 Trend

Data from Feb 1990 to Sept 2000 is retrieved.
d := 0

For Feb 8 1990

page = READPRN( "U:\MSOFFICE\Drywell Program data\Feb 1990 DataDATA ONLYD5I112_Feb9O.txt" )

Poinrts49 :=showcells( page, ,7, 0) Dates d := Day

Data

0.752 0. 722 0.747 0.719 0.747 0.76 0.738

0.745 ,06'8"• 0.75 0.736 0.759 '0 696N 0.739

0.748 0.752 0.755 0.717 0744 ,03t 0.73-

Pointsq4 9  0.753 0.742 0.742 0.7 0.745 067140.332

0.755 0.755 0,748 0.743 \0O744 0301 -0.735

0.766 0.743 0.738 0.727 0.732 0.74 0.727

0.742 0.738 0.742 0.749 0.741 0.742 0.745

year(2,8,1990)

nnn := convert(Points 4 9 , 7) NO DataCells := lcngth( nn)

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 data (nnn , No DataCells , 9) nnn := Zero ... (nnn , No DataCells , 9)

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

nnn : Zero on (nnn , NO DataCclis 13) ann : er-oone(nnn NO DataCells ,24)

.nn Zero o. (n.n , No DataCells.20) -nn Z- .ro o.e. (nnn,No DataCells ,.33)

nnn := Zero one nnNoDataCells,25) ann Zero on.(nnnNo DataCells .34)

nan Zcro one (nnn . No DataCells 26) nn n Zero one(ann ,No DataCells .35)

nn Zero one.(nn, No DataCells, 27)

Cells := deletezero cells (nn, No DataCells)

o measureda

li measuredd: mean( Cells) a measuredd := Sider( Cells) Standard error d
r sNo DataCtlls4q
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d :=d+ I
0

For March 28 1990

page READPRN( "U:\MSOFFICE\Drywell Program data\March 1990 Data\DATA ONLY\D5112_March90.txt"

Points49 := showcells( page, 7, 0)

Data

Datesd := Dayyea,( 3,28, 1990)

Points 4 9 =

0.752 0.725 0.746 0.716 0.743ý 0.76 0.731

0.749 i0.69k 0.75 0.736 0.758 '0.696" 0.74

0.755 0.753 0.755 0.719 0.741 0.309, 0.739

0.757 0.743 0.747::0.74 0.757 0.856 0.348 .

0.755 0,757 0.752 0.743 0.744 0.296 0.737

0.767 0.753 0.742 0.73 0.737 0.747 0.737

0.745 0.734 0.737 0.755 0.749 0.746 0.753

non := convert (Points 4 9 , 7) No DataCells = length(rnn)

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

Pi. 9  Get-Pit data (non . No Data•1Is , 9) non := Zero one (nnn , NO DataCells,9)

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

nn=Zero one (nunNODataCells, 13) nnn := Zero o(nen No DataCells, 28)

nn - Zero o(nn. No DataCels 20) nun : Zero.o(nnn.,o DatCells' 3)

non Zero one (nnnNo DataCelIs, 25) rmn : Zero one (nn, No DataCells' 34)

non Zero one (nnn, No DataCells. 26) non Z o (non ,N o DataCelI,')

nnn := Zero one (nnn , No DataCells' 27)

Cells := deletezero cells( nnn, No DataCells)

0 measuredd

K measuredd := mean( Cells) o mneasuredd := Stdev( Cells) Standard error, :=
S No DatCells

.'
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d :=d+- I

For April 25 1990

page READPRN( "U:\MSOFFICEBDryweIl Program data\April 1990 Data\DATA ONLYNDS II2_April9O.txt" )

Points 49 showcells( page 7,0) Dates : Day year( 5,25,1990)

Data

-0.79' 0.725 0.752 0.771 0.745 0.761 0.739

0.747 0.689 0.753 0.738 0.759 0.721 0,747

0.753 0.753 0.755 0,716 0.741 0.313 0,738

Points 4 9  0.754 0.739 0.743 0.703 1.153 0.104 0.705

0.755 0.757 0.76 0.743 0.742 0.301 0.737
0.764 0.W•8)0 0.741 0.728 0.737 0.743 0.728
0.744 0.736 0.729 0.75 0.743 0.743 0.748

ann convert (Points 49 , 7) No DataCells length( nan)

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 (nn, NO DataCells 9) nn:= Zero one (nn, o DataCells 9

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

nnn Zeroone (nnn No DataCells, 13) nnn Zero on(nnn, No DataCells, 28)

nan Zero one (nn, No DataCells, 20) mm Zero o (nn. No DataCells 33)

nrn Zero one (nnn ,No DataCells 25) nn. Zero e(nn, No DataCells' 34)

nan Zero one (non. No DataCells' 26) ann Zero one ,an No DataCells .35)

nnn Zero one (nnn , No DataCelhs 27)

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

nnn Zero .n. (nnn No DataCells (2) nnn := Zero o. (nnn ,No DataCcls, 4)

nnn Zero one nnn, No DatawCis , 37)

Cells deletezero °elN5(nnn. No DataCells)
dmeasurede measured = mean( Cells) measured Stdev( Cells) Standard rror d

d- drof No D° ataCells
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d d + I
For Feb. 23 1991

page := READPRN( "U:\MSOFFICE\Drywell Program data\Feb 1991 Data\DATA ONLYXD5O 12 F9 l.txt )

Points 49 showcells( page, 7,0) Datesd := Day year( 2, 23,1991 )

Data

0.753 0.717 0.745 0.715 0.742 0.757 0.734

0.745 0.695 0.747 0.732 0.76 0.695 0.738

0.751 0.749 0.751 0,722 0.739 0.754 0.735

Points 4 9 = 0.755 0.738 0.745 0.701 0.744 0.305 0.731

0,748 0.752 0.75 0.74 0.741 0.299 0.733

0.758 0.752 0.754 0.722 0.734 0.737 0.726

0.731 0.737 0.729 0.747 0.742 0.747 0.745

. nrn := convert(Points 4 9 ,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  G := '-Pit data (nnn, No DataClls , 9) n = Zero one ("nn , No DataCells .9)

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

nnn := Zero o. (nnm. No DataCells ,13) Znn Zero one (nnn No DataCells 28)

nnn : Zero one (nnn, No DataCells 20) nan Zero one(nn , No DataCells' 33)

mm := Zero one (nnn No DataCells, 25)
n nnn : Zero one (nnn , No DataCells' 34)non, Zer •one ýn"", No Daels , 26)., :Zroo,.,.Nae~,!

nnn := Zero one (nnn, No DataCelis 27)

Cells := deleteze cells (nnn No DataCells)

Omeasured d

9 measuredd : mean( Cells) C measuredd := Stderv(Cells) Standard errrd := , N... No DataCells
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d :=d + I

For May 23 1991

page := READPRN( "UAMSOFFICE\Drywcll Program data\May 1991 Data\DATA ONLYNDS112_M9L.txt" )

Points 4 9 := showcells ( page, 7 ,0 ) Datesd ;= Day year( 5.23,1991 )

Data

Points 49 =

0.754 0.723 0.753 0.72

0.748 0.688 0.752 0.74

0.752 0.754 0.757 0.716

0.754 0.74 0.744 0.7

0.758 0.758 0.752 0.745

0.767 0.747 0.741 0.73

0.746 0.739 0.728 0.75

0.748 0.762 0.742

0.76 0.704 0.741

0.753 0.315 0.744

0.28 0 0.294

0.742 0.305 0.736

0.737 0.743 0.729

0.743 0.747 0.749

*4 nnn := convert (Points 4 9 , 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 9d '= GetPit data (nnn, 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

nnn := Zero one(nnn, NO DataCells, 13) nnn : Zero one (nnn ,NO DataCells' 28)

nnn Zero one (nnn, NO DataCells 20) nnn Zero one (nnn No DataC.ells 33)

nnn : Zero one (nnn , No DataCells 25) nnn Z one (nnn ,No DataCeIls
nnn Zero one (nnn, No DataCells' 26) unn Zero o (nnn. No DataCells, 35)

nnn Zero one (nnn, No DataCells, 27)

Cells := deletezero cells (nnn , No DataCells)

0 measuredd

measured d mean(Cells) ameasuredd := Stdev( Cells) Standard error, :=8s
d 4No DataCells0 ....1
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d :=d + I

For Nov. 2 1991

page := READPRN( "U:\MSOFFICE\Drywell Program data\Nov. 1991 Data\DATA ONLY\D5 112_N91.txt" )

Points 49 ;= showcclls( page, 7,0)
Datesd := Day year( 11 ,2,1991 )

Data

Points 49 =

0.745 0.718 0.79711 0.75

0.745 0.689 0.755 0.72

0.765 0.755 0.755 0.72

0.755 0.743 0.746 0.704

0.754 0.758 0.764 0.774

0.829 0.741 0.754 0.733

0.755 0.75 0.733 0.749

0.752 0.757 0.747

0.756 0.761 0.746

0.753 0.758 0.746

0.806 0 0.755

0.737 1,128 0.742

0.745 0.744 0.739

0.748 0.762 0.746

@1~

nnn := 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.
Pitg: GetPit da (nnn NO DataClls,9) nnn := Zero one (nn, NO DataCels ,9)

Pt9d GtPtdtak ' Dataaells' I

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

nnn Zero one (nan ,No DataCells , 13) nnn Zero one (nnn, No DataCells ,28)

nnn Zero one (nn", No DataCells,20) nnn '=Zero one (non , No DataCells,33)

nan := Zero one (ann, No DataCells, 25) nnn Zero one(n"n, No DataCells, 34)

nan Zero one (nnn, No DataCells, 26) nnn Zero one(ann, No DataCells,35)

nnn Zero one (nn, No DataCells , 27)

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

nn := Zero one (nan, No DataCells , 3) nnn := Zero one (nnn, No DataCells,36)

Cells := deletezero cells (nnn, No DataCells)

)
It measuredd =mean( Cells) a measuredd := Stdev ( Cells)

omeasuredd
Standard drror, m r

eo No DataCells
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For May 30 1992

page READPRN( "U:\MSOFFICE\Drywcll Program data\May 1992 Data\DATA ONLYNDSI 12_M92.txt"

Points 49 showcells( page, 7,0) Datesd Dayear( 5,30,1992)

Data

Points 49 =

0.753 0.721 0.749 0.726

0.748 0.689 0.75 0.741

0.756 0.757 0.763 0.72

0.753 0.745 0.747 0.71

0.759 0.758 0.752 0.748

0.773 0.746 0,744 0,733

0.744 0.735 0.741 0.755

0.742 0.759 0.738

0.764 0.716 0.747

0.75 0.308 0.74

0.753 0.514 0.287

0.745 0.297 0.735

0.742 0.745 0.732

0.743 0,747 0.752

nnn := convert(Points 4 9 , 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 d := GetPit data (n ,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

nnn Zero oe(nnn ,No DataCells 13) nnn Zero one (nnn ,No DataCells ,28)
nnn Zero one (mlin , No DataCel It 20) ann Zero o 'ne T40N DataCells 33)

nan Zero ... (nnn, No DataCells' 25)n eroe(niNoDtels34

nrn Zeroone (nn, No DataCells , 26) nnn Zero one(nn ,No DataCclls,)35

nnn Zero one (nnn, No DataCells 27)

Cells deletezero cells (nnn, No DataCells)

V measuredd := mean( Cells) a measuredd := Stdev( Cells)
o measuredd

Standard '-der~d•No DataCells
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For Dec. 5 1992

page '= READPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\DATA ONLY\D5I 12_D92.txt" )

Points 4 9 :=showcells(page,7 ,0) Datesd := Day year( 12,5,1992)

Data

0.752 0.721 0.754 0.752 0.751 0.762 0.744

0.753 0.687 0.759 0.749 0.763 0.717 0.743

0.753 0.754 0.762 0.717 0.748 0.749 0.743

Points 49  0.751 0.743 0.745 0.704 0.303 0.534 0.358

0.758 0.756 0.753 0.746 0.74 1.158 0.733

0.768 0.739 0.744 0.729 0.738 0.748 0.733

0.749 0.739 0.742 0.748 0.741 0.742 0.747

nnn :zconvert (Po'rts 49 , 7) No Daael =length(nmm)

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

Pit9d 1= GetPit data(nnnNODataCells,9) nn Zero on(nnn, No DataCells, 9)

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

nan Zero one (ann ,No DataCells' 13) onn : Zero one (annn, NO DataCells .28

nnn Zero one (nnn. No DataCells, 20) nnn :=Zero one (nnn, No DataCells,28)nnn :=Zero onInnn, No DataCells ,205

one nnn :Zero one (nnn, No DataCells, 34)

Zero one (nnn No DataCells ' 26) nnn Zero one (nnn, No DataCells, 35)

nnn Zero one (nnn No DataCells, 27)

Cells := deletezem ce]Is( mm, No DataCells)

o measuredd
g measured d mean( Cells ) 0 measuredd := Stdev( Cells) Standard errord :=

d N- o DaCells
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,S d ý:= d + I

For Sept. 14 1994

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

Points 4 9  showcells( page, 7,0) Datesd := Day year(9,14,1994)

Data

0.75 0.718 0.752 0.736 0.743 0.756 0.739

0.741 0.683 0,746 0.734 0.753 0.691 0,736

0.744 0.748 0.75 0.712 0.737 0.293 0.738

Points 49= 0.746 0.738 0.737 0.697 0.28 0.253 0.298

0.752 0.752 0,745 0.74 0.738 0297 0.749

0.763 0.737 0.737 0.725 0.733 0.739 0.725

0.751 0.736 0.739 0.745 0.736 0.739 0.743

nnn convert (Points 4 9 ,7) NODataCells7 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( nrm ,No DataCells ,'9 nnn := Zero one (ann, 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, 13) nn- Zero one (nnn .No DataCells 28)

nnn ;Zeroon nnN aaes 2n Zron (,nnn ' NO DataCel .20) nnn : Zero one (nnn ,No DataCells 33)

non Zero one (nnn No DataCells' 25) ann Zero one (nnn ,NoDataCells 34)
ann: Zeroon(nannNo DataCells',26) nnn :zero oner (nn,No DataCells,35)

nnn Zero one (nn.. No DataCells, 27)

Cells deletezero cells(nan, No DataCells)

omeasuredd

- measured mean( Cells) 0 measured := Stdev( Cells) Standard errora eae
-No DataCells
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d :d+~ I

For Sept. 9 1996

page := READPRN( "U:\MSOFFICE\Drywcl] Program data\Scpt. 1996 Data\DATA ONLY\D5112 96,txt" )

Points 4 9 : showcells( page, 7,0) Datesd := Day year(9,9, 1996)

Data

0.751 0.727 0.743 0.716 0.746 0.758 0.732

0.748 0.692 0.75 0.732 0.759 0.701 0.741

0.754 0.753 0.757 0.763 0.765 0.35 0.742

Points 49 = 0.758 0.746 0.747 0.751 0.76 0.344 0.255

0.758 0.759 0.752 0.747 0.745 0.297 0.739

0.777 0.768 0.744 0.733 0.733 0.743 0.731

0.745 0.741 0,746 0.754 0.746 0.746 0.747

nan convert (Points 4 9 , 7) No DataCeis := length( nnn)

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

Pit Gct Pit data (nan, No DataCells, 9) ann := Zero one (nrn , No DataColls, 9)

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

nnn Zerone ýn a, NODatrClls, /3 .a = ZerO one (nn , No DataCells, 28)

nnn Zero on (ann , NO DataCells, 20)nn Zr (a NoD c1s')

nn =Zero one (rn, NoDataCcils, 25) annn: Zelron0e0(nann,No DataCells, 34)

nnn Zer(nnn No ,26) 35)
nn one NO DataCells nnn *= Zero one (nan, No DataCells 34)

nn: Zero one ( , No DataCells, 27)

Cells :=deleezero cells (nnn No DataCells)

a measured
d

9 m~easured~ d ean( Cells) a e sueo := Stdev( Cells) Standard " r N aa cl
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-:d =d + I

For Sept. 16 2000

page READPRN( "ULl:SOFFICE\DOywell Program data\Sept 2000 Data\DATA ONLYD5112_00.txt" )

Points 49 showcells( page, 7 , 0) Datesd Day year( 9,16,2000)

Data

0.748 0.718 0.743 0.735 0.744 0.759 0.738

0.743 0.675 0.747 0.731 0.752 0.703 0.734

0.751 0.75 0.752 0.713 0.745 0.32 0.741

Points 4 9  0.75 0.741 0,735 0.687 0.278 0 0.266

0.752 0.755 0.754 0.744 0.733 0.308 0.729

0.766 0.726 0.742 0.727 0.731 0.735 0.722

0.747 0.74 0.724 0.747 0.74 0.742 0.744

*.ann convert(Points44 9 7) NoDataCels length(nnn)

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

Pione Getn P. No / NoDatasel9
Pitd:= Get-Pit data nnn, No DataCe/ls ,9) nnn := Zero one(nn NoDataCells 9)

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

nnn Zero onc (nnn, No DataCells , 13). nnn := Zero o. (nnn ,No DataCells 28)

nnn Zero one (rmna No DataCells, 20) nan : Zero one (nnnNo DataCells 33).

nan Zero one (nnn, No DataCells, 25) nnn := Zero on(wnn ,No DataCells, 3)
nn nn er=ZeroNoDtaels 4

nn Zero.(nnn, No DataCells, 26) nnn Zero one (nnn ,No DataCells ,35)

nnn Zero one (nnn, No DataCells, 27)

Cells : deletezero ,I],( nnn, No DataCells)

0 measuredd

P measured mean( Cells) O measured := Stdev( Cells) Standard eor)d d ii No DataCells
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d d d-- I

For Nov. 9, 2004

page := READPRN( "U:\MSOFFICE\Drywe01 Program data\Oct 2004\DATA ONLY\D5 112_00.txt"

Points49 : showcells (page, 7,0) Datesd := Day year( 1 9,2004

Data

0.75 0.72 0.752 0.741 0.745 0.756 0.758

0.751 0.676 0.746 0.728 0.752 0.708 0.737

0.752 0.751 0.751 0.706 0.746 0.737 0.74

Points 49 = 0.747 0.74 0.736 0.689 0.745 0 0.74

0.753 0.755 0.756 0.741 0.731 1.154 0.727

0.765 0.748 0.742 0.725 0.733 0.735 0.721

0.746 0.74 0.743 0.745 0.737 0.738 0.742

* " annn convert(Points 4 9 ,7) NoDataCells := 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( nnnNo DataCells',9 nnn := Zero one (nnn, No DataCclls .9)

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

nn Zero .. (nnn , NDanCels. 13) an := Zero one (nnn,No DataCellss,28)

nnn :=Zero one (n~n No DataCells 20) nnn Zero one (nnn, No DataCells, 33)nnn ;Zero

on (nnn , No DataCells 25) nn : ero oe (nnn ,No DataCells', 34nnn Zero ero

one (nnn No DataCells 26) nnn := Zero on(nnn , No DataCells' 35)

nnn Zero one ('nnn , No DataCells, 27)

Cells := deletezero cells (nnn, No DataCells)

O measuredd

A] g measuredd := mean( Cells) a measured : Stdev( Cells) Standard rord m u o

F. Do ells
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Below are matrices which contain the date when the data was collected,
Error for each date.

Mean, Standard Deviation, Standard

Dates =

1.99.103

1.9901 • 3

1.99.103

1.991.103

1.991.10,

1.992.103

1.992.103

1.993. 103

1.995.103

1.997.103

2.001.103

2.005.10310,4

I' measured -

743,026

744.974

746.444

741.564

745.282

748.054

746.615

747.154

740.795

747.641

741.231
742.821

Standard error

I.
1.546

1.598

1.829

1.626

1.636
1.711

1.592

1.511

.1.432

1.71

1.622

1.659

Smcasurd =

10.825

.11.184
:12.805

11.385

11.452

11.974

11.146

10.579

10.024

11.973

11.354

11.616
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The F-Ratio is calculated

last( Dates)

SSE (E ( measuredy- yhat(Dates d 2meased))
i= 0

last( Dates )

SSR E (Yhat (Dates, p measured) - mean (P measu
i=0

DegreeFree Total means - 2 Deg

MSE := SSE SSEMSE = 6.793 MSR :
DegreeFree 

6s

StGrand err := M• StGrand

SSE = 67.93

red))2

CFrC reg := I

SSR

DegreeFree re

SSR = 8.519

MSR = 8.519
g

err = 2.606

1,
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Fcritical := qF I - a a, DegreeFree reg, DegreeFree ss

F Fratio = a Fratio = 0.253
F 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 means - I pgraind measured. mean (V measured)

agrand measured := Stdev (P measured) GrandStandard crror: ogrand measured

Total means

Plot of the grand mean and the actual means over time

745

9Measured
XX X

X

x
X x

x x

I I , t

740

735 F

1990 1992 1994

pgrand measured = 744.633

1996 1998 2000 2002
Dates

GrandStandard ero = 0.761

2004
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To conservatively address the location, the apparent corrosion rate is calculated and compared to the
minimum required wall thickness at this elevaton

M slope(DatesPmeasured) m = -0.19 Yb intercept(Dates, p measured) Yb

The 95% Confidence curves are calculated

at 0.05 k 23 f := 0.. k

Yearpredictr : 1985 +- f-2 Thick predict := ms year predict + Y b

Appendix I

Sheet No.
AI.21 of 25

123.10'

Thick actualmean := mean( Dates) sum := li (Datesd - m=( Dates

u Vppr := Thick predictr .,

+ 0tI-at ,Total means-2I (year predict, - Thick actualmean

2 qt(dl 2 1.StGrand) rr- 1- -aum
(d.t- ) sum

lowerr := Thick predictf "
predi t 1ya rdcf-Tikatama

+ - qt I - tTotalmeans - 2 StGrand drr I + t-) -

2 mensd + I )sum
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p*7- 7(5-
The minimum required thickness at this elevation is Tmin.cn 50f := 541 (Ref. Calc. SE-000243-002)

Location Curve Fit Projected to Plant End Of Life

750

700

Thickprdc

upper

lower

TmingenM5 0

W5

I I 1

ms = -10.19

WO l

550

1910 t990 2000 2010 2020
year e .dic -year y edic . Dates. year predic

2030

Therefore even though F-ratio does not support the regression model the above curve 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.
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The following trend is shown for pit 9

Local Tmin for this elevation in the Drywelt I

A := max(Pit 9 )

Tmin-local 5 1( := 360 (Ref. Calc. SE-000243-002)

mi := min(Pit 9 )

Pit 9 Trend

700

600

Pit1 9

Twiln-locahI 5 1

I tI I I . I

++++

I _I I I I I I

I I9I I99 194 00 200 204I96

500

400

1990 1 M 1994 19% 1" 2000 2002 2004
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The following addresses the pit identified at this location

The F-Ratio is calculated for the pit as follows

last( Dates)

SSE pit (Pit 9 -ybat(Dates, Pit 9)i) 2

i=O0

last( Dates)

SSR pit ( yhat(Dates, Pit 9) -mean (Pit 9))
i= 0

MSE pit SSE pit :=pit

DegreeFree ss JtSi Pit

,ptU14.1- MSR pit Frai =Fpit aetaul
Fpit aptaul MSr FcpitioMSE pittio F critical

SSEpit = 197.332

SSRpit = 327.668

SSR pi

MSR pit :- pit
DegreeFree reg

Fpit ratio 3.345

I

Therefore this pit may be experiencing corrosion.

M pit := slope (Dates, Pit 9) M pit = -1.l178 Y Pit := intercept (Dates, Pit 9) Y Pit = 3.036* 1 03

The 95% Confidence curves are calculated

Pit curve := mpit.year predict + Y pit

Pit actualmean := mean( Dates) sD

uppitf := Pit

41V + -t I Totalmeans- 2 StPiterr. 1 Tt- (d+l)
year predict, - Pit actualmean) 2

sum
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i~[ 5lui~j
lopitf := Pit curvef"[.qt1-" 2  rnan j Jr (+

t - qt1 -,Total mea StPiti +

Local Tmin for this elevation in the Drywall Trminlocal ,n

Year predict - * Pit actualmean) 2j

su.m

360 (Ref. Caic. SE-000243-002)
•f

Curve Fit For Pit 9 Projected to Plant End Of Life

Pit 9
X XX

Tminlcl 500

m i 1. 178

1990 2000 2010 2020
Dates. y predict, Y)r predict

2030

Therefore based on the regression model the above curve shows that this pit will not corrode to below
minimum required thickness by the plant end of life or past plant life extension.



'2/06/05 ,2:05:24

AmerGen Calculation Sheet
Bay 5 Area 5

Appendix 2

Sheet No.
A2- 1 of 32

Subject:
Drywell Corrosion

Cale. No. Rev. N4
C-1302-187-E310-037

0. System No.
,/io"F 187

"10 Appendix 2 - Elevation 50' 2" Bay 5, Area 5
Nov. 9, 2004 Data

The data shown below was collected on 11/9/2004 (reference NDE data sheet EDS 065.

page := READPRN( "UVASOFFICE\Drywell Program data\Oct 2004\DATA ONLY\D5 1500.txt"

Points 49 := showcells ( page 7, 0)

Points 49 =

0.743

0.757

0.76

0.734

0.756

0.753

0.754

0.648

0.739

0.752

0.757

0.754

0.747

0.762

0.732

0.749

0.658

0.689

0.756

0.713

0.761

0.762

0.744

0.674

0.659

0.763

0.74

0.729•

0.765

0.769

0.741

0.741

0.749

0.751

0.768

0.764

0.767

0.756

0.758

0.769

0.762

0.759

0.713

0.714

0.757

0.764

0.743

0.759

0.763

Cells convert (Points 49 7)
NO DataCells := lengtb( Cells)

For this location the following point Is a pit and will be trended separately (Reference 3.22)

Cells Zero one (Cells, No DataCils , 17)

Cells deletezero cells (Cells No)

No DataCeils := lenA ( Cells)

The thinnest point at this location is shown
below

minpoint =min (Points 49)

minpoint 0.648
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Mean and Standard Deviation

9 actual := mean( Cells ) g actual = 744.146 o actual := Stdev( Cells) a actual = 27.518

Standard Error

0 actual
Standard error :=

]No DataCells Standard error 3.972

Skewness

Skewness :=
(No DataCells).5"(Cells- 1 actual)3

(No DataCells - ). (No DataCIls -2 ).(0 actual 3) Skewness = -2.098

Kurtosis

No DataCells' (NO DataClls +' I) 'X(Cells - actua) 4

Kurtosis :=
(NODataCells_ l).(NODataCells - 2).(NoDataCells - 3).( aactual)4 Kurtosis = 4.267

3 -(No DataCells - I)2
+4

(No DataCells - 2) (No DataCells 3)

Normal Probability Plot

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

r, : j + I y srt= s t .r
rank.

Isrt= srt.
J

rank.

rows( Cells) + I

X: ~ N-Score.: root[ cnoTm( x) (POI .X
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Upper and Lower Confidence Values

The Upper and Lower confidence values are calculated based on .05 degree of confidence '"i

a := .05 Ta := qt I - ,48 Ta = 2.011

Appendix 2

em No.
7

Sheet No.
A2- 3 of 32

oactual
Lower 95%Con actual - Ta a l

JNo DataCells

Upper 95%Con := actual To,* 0 actual
No DataCells

Lower 95%Con = 736.16

Upper 95%Con = 752.132

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) within +1- 3 standard

deviations

Bins := Make bins 0' actual, " actual)

0

3
Distribution := hist( Bins, Cells) I

Distribution 9

The mid points of the Bins are calculated 14

17
0

k: 0.. 11 Midpointsk (Bins + Binsk+-)

2 0

0

normal curve0 pnorm (Bins 3 , ,A actual' I actual)

normalcurve : pnorm (Binsk+ "i actual, 0 actual) - pnorm (Binsk, P.actual,0 actual)

I
normal curve := No DataCells normal curve
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Results For Elevation 51' 10" Bay 5, Area 5
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

is

I0Distribution
.11

IP actual =744.146

a actual = 27.518

Standard error = 3.972

Skewness = -2.098

Kurtosis = 4.267

650 700 750 800
Midpoints, Midpoints

850

Lower 95%Con = 736.16 Upper 9 5%Con = 752.132

Normal Probability Plot

2

I

0

N Scorej
xxx

xx
xx

xx

I I I X

-1

-2 t- X

-3
640 660 680 700 720 740 760 780

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 calculations the data will
be analyzed in the two groups as well as the entire 48 point data set
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Split ,= 734.5 This value will split the subset consisitent with past calculations (ref. 3.22)

The two groups are named as follows:

low ints: lessmean (Cells, No DataCells, Split) high points Moremean (Cells, No r'ataCens Sl

Mean and Standard Deviation

gilow actual :m an (low points) Glow actua, :S= v (low poiwts)

Phigh actual : mean (high points) ohigh actual Stdvo (high poins)

Standard Error

plitt)

Glow actual
Standardlow error :=0o

lfength (low poinl~ts)
Standardhigh error ohigh actual

r length (high poinrs)

Skewness

Nolow DataCells := length (low points)

Skcwness lw:
low (N olow DataCells) ":(low points - -oow actual) 3

(Nolw Dta~lls- I ) ( Nolow D~ataCells - 2 ) -.(Glow actual)'

Nohigh DataCells := length (high points)

(Nohiegh DataCells) .I(hgh points - = actual)
Skewness 'high (Nohigh DataCells - I) -(Nohigh DataCells - 2).(ahigh actual)3
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rl -57//

Kurtosis

Noleo DataCells (Nolow DataCells + ) . T o ,p t -),ow ctual)4

Kurtosis low

Kurtosis high

(Nolow DataCells - l (Nolow DataCells - 2) (Nolow.DataCclls - 3).(Clow actual) 4

3- (Nolow DataCells - 1)2

,(Nolow DataCells - 2) -(Nolow DataCells - 3)

Nohigh DataCells "(Nohigh DataCells + .)1.(high points - Ahigh actual ) 4

(Nohigh DataC•ls - I) (Nohigh DataCclis - 2). (Nohigh DataCells -3). (ohigh actual) 4

.3. (Nohigh ataCells - I)2

(Nohigh DataClls - 2) -(Nohigh DataCells -3)

Normal Probability Plot - Low points

I := 0.. last( low poi,,,) Srt lOW := sort (lowpots

I.,;= I+ I

rank low
I srtilow asrt low

rank low1
PJowl rows(low points) ;1

XNr1 NbScore oi root cnongn(pi - ( )x

Normal Probability Plot - High points

h ;= 0'. last (high points) sit high '= sort (high points)

Hh :=b + I rank high ( highS highh) H

Isrt high= srt high\

rank high,

P highh := rows(high point,) t -

X != NScore high~ h = root Icnorm( x) - (Phbiglh) X]I
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a := .05 Ta = q I- a), 48
ToL = 2.011

o~high actual
Lowerhigh 95%Con lhigh actual - Taa.

4Nohigh DataCells

o'high actual

Upperhigh 95%Con Phigh actual + Ta .-

Nohigh DataCells

abow actual

Lowerlow 9561,'-on plow actual - Ta Go cta.
Nobow DataCells

Glow actual
Upperlow 95%C0: plow actual + T ot.-•Nolow DataCells

Graphical Representation of Low Points

Bins low = Make bins (Ilow actual I Glow actual)

Distribution low := hist(Bins low' low pints)

The mid points of the Bins are calculated

Distribution low =

6
"0

1*

3
]1:

2

0

0

0.

(Bins low + Bins lowk+l)

2k := 0.. 11 Midpoints lowl

normallow curveo := pnorm (Bins low1 , Plow actual, Glow actual)

normallowcurve, (pnory(Bins lowk , WoW actual IOllow actual)- pnorm (Bins low klOW actual• Glow actual)

normallow curve :z- Nolow DataCells .normallow curve
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Graphical Representation of High Points

Bins high :2 Make bins (Phigh actual, hlligh actual)

Distribution high := hist (Bins high, high points
Distribution high =

0
0

4

3

4

4

9
9

3

2

0

0

k:= 0.. 11 Midpoits h Bighig k Binshg 2

normalhigh curve: pnorm (Bins high, pi Phgh actual, ohigh actual)

normalhigh curvek pnorn (Bins highk , +I high actual'bohigh actual) pnorm (Bins high,,, high actual, ohigh actual)

nornialbigh curve := Nohigh DataCells *nomnalhigh curve
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Results For Elevation 51' 10" Bay 5, Area 23 Thinner Points

Distribution low
-5-

nm o Curve

4

3

2

I I

i ,

Plow actual 700.5

Olow actual 31.153

Kurtosis low -1.081

Skewness low = -0.634

Standardlow error 9.851

Nolow DataCells =0

00600 650 700
Midpoints low, Midpoints lo

750 8

Lowerlow 95%/Con = 680.692 Upperlow 9s%Con = 720.308

1.5

1

0.3 --

N Score low,

xx x
0

I* I I

x

x

xx

x

x

x

-0.51 -

-1

-I 5

640 660 690 700
0t low,

720 140

The above plots indicates that the thinner area is normally distributed.
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Results For Elevation 51' 10" Bay 13, Area 32 Thicker Points

755.632

8.688

= -0.42

Otdu~nhigh~

16-J 730 740 750 760 770 780
Midpoints high, Midponcts high

Lower95%Con = 736.16 Upper 95%Con = 752.132

2

N-Scofe lh
X XX

0

I I I

X
xX

X
x

X

x x Xx
x

x
XXX

Xx
XX x

x
x

-1

7-3
735 740 745 750 755 760 765 770

The above plots indicates that the thicker areas are normally distributed.
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Data from March. 1990 to Sept. 2000 is re

For March 311990
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System No.
187

d :=0

pagc := READPRN( "U:\MSOFFICE\Drywell Program data\March 1990 Data\DATA ONLY\D515_March90.txtV )

Points 49 := showcells( page, 7,0 ) Datcsd : Day year( 3, 31 ,1990)

Points 49 =

0.748

0.766

0.767

0.733

0.689

0.76

0.76

0.682

0.748

0.759

0.757

0.761

0.753

0.764

Data

0.744

0.759

0.656

0.695

0.704

0.72

0.763

0.766

0.745

0.68

0.662

0.765

0.711

0.734

0.762

0.774

0.746

0.702

0.765

0.729

0.771

0.767

0.773

0.751

0.758

0.77

0.76

0.763

0.717

0.71

0.76

0.764

0.746

0.729

0.784

I* J

nnn := convert (Points 49,7) No DataCells := length(nnn)

The following point is a pit and ise omitted from the calculation of the mean. This pit will be trended
separately.

The following function deletes cells from the data sample

Pit 17d := Get-Pit data (nnn,No DataCells , 17)

Cells := dcletezero cells(nnn, No DataCells)

nnn := Zero one (nnf, "N DataCells, 17)

No Cells - length( Cells)

(" measuredd
AI measuredd := mean( Cells) a measured: Stdcv( Cells) Standard errOrd :=

,No DataCells

high points := Moremean (Cells, No Cells' Split)

phigh measuredd := mean (high Points)

ohigh measured: Stdev (high poins)

ahigh mea.suredd

Standardigh I lngth (high points)

low points := lessmean (Cells, No Cells' Split)

Plow measuredd := mean (low points)

slow mard8 := stdcv (,<,w pon

(low measured)

Standardlow errord le (low measu

ýJeý( ow points)ý
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For April 25 1990

page := READPRN( "U:LMSOFFICE\Drywell Program data\April 1990 Data\DATA ONLY\DSI15_April90.txt" )

Points49 := showcells( page, 7,0 ) Datesd := Day yr( 4,25,1990 )

Points 49 =

0.742

0.758

0.765

0.79

0.779

0.75

0.765

0.679

0,747

0.753

0.755

0.755

0.752

0.768

Data

0.74

0.758

0.72

0.699

0.71

0.723

0.763

0.764

0.742

0.678

0.673

0.769

0.75

0.763

0.762

0.773

0.751

0.71

0.762

0.742

0.77

0.765

0.77

0.76

0.785

0.775

0.765

0.765

0.716

0.71

0.761

0.765

0.75

0.731

0.764

nnn := convert (Points 49 , 7) No DataCells := length( nnn )

The following function deletes cells from the data sample

Pit 17d := GetPit data (nnn, No DataCells' 17)

Cells := deletezero cells (nnn, No IDtaCells)

nan Zero one (ann, No DataCells ' 17)

NoCells length( Cells)

a measuredd
9 measured d := mean( Cells) o measured Stdev( Cells) Standard error4 N

~'meaurcd d erord No DataCells

high points := Morcmean (Cells, No Ceils. Split)

phigh measured :d mean (high points)

ohigh measuredd = Stdev (high points)

ohigh measuredd
Standardhigh errord l]ength (high points)

low points "= lessmean (Cells, No Cells, Split)

jtdow measuredd mean (low points)

Clow measured, Stdev (low points)

oiow measuredd

Standardlow I d C-
errord length (low points)
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d d + I

page := READPRN( "UMSOFFICE\rywell Program data\Feb 1991 Data\DATA ONLY\D515 F91.txt" )

Points49 := showcells( page, 7, 0)
Data

Datesd := Day year( 2,23, 1991 )

Points 49 =.

0759

0.756

0.762

0.733

0.68

0.755

0.757

0.677

0.745

0.751

0.754

0.751

0.749

0.757

0.739

0.752

0.632

0.692

0.7

0.712

0.756

0.77

0.739

0.675

0.66

0.759

0.711

0.737

0.762

0.77

0.738

0.748

0.757

0.732

0.765

0.763

0.772

0.736

0.75

0.767

0.754

0.771

0.727

0.707

0.757

0.763

0.738

0.734

0.764

nnn := convert (Points 49, 7) No DataCells := length( nn)

The following function deletes cells from the data sample

Pit 17d := Get_-Pt data(nnn ,No DataCells, 17)

Cells := deletezero cells (nn', No DataCells)

hnn Zero one (nnn , No DataCells , 17)

No Cells length( Cells)

g measuredd := mean( Cells) a measuredd := Stdv( Cells) Standard eor measured

highpoints := Moremean(Cells, No Cells, Split) low points :=-lessmean (Cells, No Cells, Split)

Pihigh measuredd mean(high points)

ohigh measured = Stdev (high points)

d g ohigh measuredd

S ar g r length (high points)

plOW measuredd meanr(low points)

Clow measured8d Stdev (low points)

alow measured
Standardlow error, 8

lgh(owpoints)
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d :=d + I

page := READPRN( "U:\MSOFFICE\Drywell Program data\May 1991 Data\DATA ONLY\D5 15_M91.txt" )

Points 49 showcelis( page, 7, 0)

Data

Datesd ;=Dayyer5,2,19)

Points 4 9 =

0.742

0.756

0.764

0.732

0.686

0.76
0.757

0.679

0.748

0.754

0.755

0.754

0.767

0.759

0.741

0.757

0.639

0.694

0.704

0.72

0.763

0.761

0.743

0.679

0.662

0.762

0.712

0.733

0.762

0.773

0,748

0.699

0.749

0.726

0.77

0,766

0.773

0.758

0.759

0.768

0.76

0.763

0.717

0.711

0.745

0.764

0.746

0.727

0.765

nann= convcrt(Points 49 .7) No DataCells ' length( nnn )

The following function deletes cells from the data sample

17d= Get Pit data (nnn No DataCells, 17)

Cells = deletzero cells (nnn, No DataCells)

nnn Zero One (nnn, No DataCells ' 17)

No Cells length( Cells)

Omeasuredd
I' measured := mean( Cells) a measured := Stdev( Cells) Standard errord

d d d No Data(eljs

high points :- Moremean(Cells, No Cells, Split)

Yhigh measuredd mean (high points)

ahigh measured, Stdev (high points)

ahigh measuredd

Standardhigh errord := ength (high points)

l point := lessmean (Cells, No Cells' Split\

Plow measured mean (low points)

olow measured Stdev (low points)

slow measuredd

Standardlow ernor 8  a =d

4length (low points)

)
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d :=d + I

page := READPRN( "U:\MSOFFICE\Drywell Program data\Nov. 1991 Data\DATA ONLY\D515_N91.txt" )

Points4 := showcells ( page, 7, 0) Datecsd :=DayYycr( 11 , 2 , 1991)

Points 49

0.762

0.759

0.765

0.76

0.684

0.764

0.76

0.679

0.747

0.752

0.762

0.759

0.753

0.762

Data

0.747

0.759'

0.694

0.699

0.689

0.727

0.764

0.761

0.733

0.685

0.671

0.77

0.717

0.733

0.771

0.772

0.763

0.694

0.751

0.717

0.774

0.769

0.774

0.761

0.76

0.773

0.754

0.761

0.72

0.747

0.732

0.77

0.752

0.735

0.761

nnn := convert (Points 49, 7) No DataCells :2 length( nnn)

The following function deletes cells from the data sample

Pit 17d := GetPit data (non, No DataCells, 17)

Cells - deletezero cells (nnn, No DataCells)

nnn := Zero one (nnn, No DataCIls, 17)

No Cells ;= length( Cells)

0 measuredd
l measured mean( Cells) 0 measured := Stdev( Cells) Standard errord :=

d ýNo DataCells

high poin := Morcmean(Cells, No ells, Split) low point s :-losmco(Cells, No CellsSplit

pthigh mea'sured, mean (high pons

chigh mcasurcdd Stdev ( high points)

chigh measuredd

Standardhigb errord •length (high points)

Plow measured d mean (low Points)

Clow measured8d Stdev (low points)

(Flow measuredd
Standardlow glow mea s )error 8 5length (low points)
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d :=d+ I

page := READPRN( 'U:\MSOFFICE\Drywell Program data\May 1992 Data\DATA ONLY\D515_M92.txt" )

Points49 := showcells( page, 7, 0) Dates4d- Day yeai( 5 , 3 0 , 19 ,9 2 )

Points 49 =

0.768

0.757

0.769

0.7316

0.691

0.76

0.759

0.682

0.749

0.748

0.76

0.759

0.763

0.763

Data

0.742

0.758

0.644

0.697

0.709

0.717

0.767

0.769

0.744

0.68

0.664

0.768

0.743

0.738

0.767

0.773

0.743

0.742

0.758

0.732

0.775

0.766

0.772

0.761

0.753

0.773

0.763

0.763

0.725

0.711

0.768

0.766

0.744

0.73

0.768

nnn := convert (Points 49 ,7) No DataCells := length( nnn)

The following function deletes cells from the data sample

04- Pit 1 7 d "= GCtPit data (Onn ,No DataCells, 17)

Cells := deletezero cells ("n, No DataCells)

nnn Zero One (nnn No DataCells, 17)

Nocelts length( Cells)

0 measureda
)' measured mean( Cells) 0 measured := Stdev( Cells) Standard errorI d

ardd No DataCells

high points := Moremean (Cells No Cells' Split) low points := lessmean (Cells , No Cells, SplitpoioinSlit

igh measured := mean (high points)

Chigh measured4  Stdev (high points)

ahigh measured
-

flow Mneasure.d mean (low points)

Glow measured Stdev (low points)

olow measuredd

Standardlow errard.=lrd 4)ength (low points)
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r
d := d - I

page := READPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\DATA ONLYDI5 I5D92.txt" )

Points 49 '= showcells( page, 7,0 ) Dates d -Day Year(~ 12, 5,1992 )

Points 49 =

0.815

0.755

0.763

0.734

0.767

0.758

0.76

0.674

0.744

0.755

0.755

0.755

0.756

0.764

Data

0.744

0.755

0.639

0.694

0.727

0.717

0.764

0.762

0.743

0.683

0.664

0.768

0.717

0.737

0.771

0.773

0.742

0.747

0.754

0.756

0.771

0.769

0.775

0.758

0.753

0.771

0.762

0.77

0.719

0.718

0.759

0.765

0.746

0.733

0.768

annn convert (Points 4 9 , 7) No DataCells := length( nnn )

* .0ý

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

Pit 1 = Get-Pit data (nan ,No DataCells -17) nrn ' Zero one (nnn ,No DataCells ,17)

nn= Zero one (nnn, No DataCells, )

Cells := dcletezero cells (nmm, No DataCells)
No Cells := length( Cells)

a measured d
11 measuredd := mean( Cells) a measuredd := Stdev( Cells) Standard errord N masuredd

e oi No DataCells

high pons; Moremnean (Cells , No Cells, Split) low pons:= less mean (el, No Cells, plt

phigh measuredd mean (high points)

ohigh merasurcdd Stdev (high points)

Ghigh measuredd

rrr length (high points)

dOW mcasured := mean (low points)

alow measuredd := Stdev (low points)

Standardlow ,o o measuredo length (low points)
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9
For Sept. 14 1994 d := d + 1.

page := READPRN( "U'XMSOFFICE\Drywell Program data\Sept.1994 Data\DATA ONLY\DS15_94.txt"-

Points 49 := showcells( page, 7,0 )
Dates d :=D3Yyye( 9 ,14 ,19 9 4 )_

Points 49 = I

0.738

0.75

0.76

0.727

0.678

0.754

0.752

0.675

0.741

0.749

0.75

0.75

0.755

0.755

Data

0.736

0.751

0.63

0.687

0.697

0,712

0.76

0.755

0.739

0.678

0.661

0.752

0.703

0.731

0.762

0.769

0.735

0.708

0.749

0.725

0.766

0.762

0.768

0.729

0,747

0.767

0.756

0.76

0.714

0.705

0.764

0.763

0.74

0.752

0.762

nnn :=convert (Points 49, 7) No DataCells := length( mmn)

The following function deletes cells from the data sample

Pit 17 Get Pit data (non, No DataCclls, 17'7
d

Cell : dkwzeo cels nnn , No DataCellsj

nnn Zeroone (nnn ,No DataCells, 17)

NoCells := length( Cells)

.- ( measured,
g measuredd := mean( Cells) a measuredd := Stdev( Cells) Standard error := F

d d d No DataCells

.highpit '= Moremean (Cells, No Cells' Split) low pons'=lessmean (Cells, No Cells, Split)

phigh measured mean (high points)

1high measuredd :- Stdev (high points)

Standardhigh errord -ohigh measuredd

l4ength (high points)

WlOW measured d mean (low 0 0 )

olow measuredd : Stdev (low points)

Glow measured,

Standardlow .. :=8
. lecngth (low points)
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Calc. No. Rev. No.
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Sheet No.
A2- 19 of 32

d d t- I
•/'~'~ ~

page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept. 1996 Data\DATA ONLY\D5 15_96.txt" )

Points 49 := showcells( page, 7,0 )
Dates4d: Day year( 9 ,9 ,19 9 6 )

Points 49 =

0.759

0.754

0.758

0.73

0.711

0.756

0.751

0,673

0.742

0.752

0.753

0.755

0.769

0.758

Data

0.737

0.754

0.636

0.691

0.701

0.713

0.762

0.759

0.742

0.675

0.661

0.765

0.744

0.733

0.757

0.771

0.742

0.702

0.756

0.729

0.769

0.764

0.771

0.757

0.755

0.769

0.757

0.759

0.716

0.709

0.757

0.765

0.742

0.73

0.765

nnn := convcrt(Points 4 9 , 7) No DataCells := length( nnn)

10-J
The following function deletes cells from the data sample

Pit 174 := Get-Pit data (nnn, No DataCells, 17)

Cells := deletezero cells (nnn, No DataCells)

nnn Zero one(nnn, No DataCells, 17)

Nociis: length( Cells )

•. 0 measured4

I' measuredd := mean( Cells) a measuredd := Stdev( Cells) Standard errord measuled

dO - No DataCells

high pons: Moremean (Cells, No Cells, Split) low points :klssmean (Cells, No Cells' Split)

Ahigh measuredd := mean (high points)

Chigh measuredd :2 Stdev (high points)

ahigh measuredd

Standardhigh error, 4 length (high points)

11ow measuredd := mean(low points)

Clow measured Stdev (low points)

0low measuredd

Standardlow errord C=

length (low points)
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For Sept. 16 2000

Calc. No. Rev. No.

C-I302-187-E310-037 X ;?
System No. Sheet No.

187 A2- 20 of 32

e~ 5/154•
d := d t I

page := READPRN( "U:MSOFFICEUDyel] Program data\Scpt 2000 Data\DATA ONLYMD515_00.txt" )

Points49 := showcells (page, 7,0 )
Datesd := Day ycar( 9 ,16,2000)

Points 4 9 =

0.74

0.755

0.762

0.734

0.693

0.769

0.757

0,65

0.745

0.755

0.753

0.754

0.748

0.765

Data

0.733

0.749

0.632

0.69

0.703

0.71

0.762

0.764

0.743

0.676

0.662

0.76

0.703

0.734

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

0.716

0.737

0.738

0.765

0.742

0.727

0.767

nnn := convert (Points 49.7) No DataCells := length( nnn)

*1a The following function deletes cells from the data sample

pit 17 := Get Pit data (nnn, No DataCells, 17 '

Cells := deletezero Cols (nnn,No DataCells)

nnn := Zero one (nnn, No DataCells, 17)

No Cells := length( Cells)

Omeasuredd
p measured := mean( Cells) a measured := Stdev( Cells) Standard - a masured8d

8 No DataCells

high pont Moremean (Cells, ,No Cells, Spit low points : lessmean ( Cells, No Cells, Split)

Phigh measured8 :d mean (high points)

chigh measured8 := Stdev (high points)

ohigh measured6

Standardhlgh errord o=n .s )

4length (high points)

WlOW measured := mean(low p
d pointsy

ow measured8 := Stdev (low points)

Olow measured

Standardlow enor d := ler~d ,,length (low.pit)
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,1-fi t,_

For Nov 9, 2004

page := READPRN( "U:\MSOFFICE\Drywell Program data\Oct 2004\OATA ONLY\D515_O0.txt" )

d :=d + I

Points 4 9 = showcells( page , 7,0 )
Dates d := Day yea( 11 ,9, 2004 )

Points 49 =

0.743

0.757

0.76

0.734

0.756

0.753
0.754

0.648

0.739

0.752

0.757

0.754

0.747

0.762

Data

0.732

0.749

0.658

0.689

0.756

0.713

0.761

0.762

0.744

0.674

0.659

0.763

0.74

0.729

0.765

0.769

0.741

0.741

0.749

0.751

0.768

0.764

0.767

0.756

0.758

0.769

0.762

0.759

0.713

0.714

0.757

0.764

0.743

0.759

0.763,

nn := iconvert (Points 49,7) No DataCells := length( nnn)

The following function deletes cells from the data sample

Pit 174 := GetPit data(nnn, No DataCells- 17)

Cells := deletezero cells(nnn, No DataCells)

nn :=Zero one (nnn, No DataCells, 17)

No Cells length( Cells)

omeasuredd
A measured := mean( Cells) a measured := Stdev( Cells) Standard error m d

•No DataCels

high points = Moremean (Cells , No Cells, Split)

phigh measuredd := mean (high points)

aThigh measuredd *= Stdev (high points)

(Thigh measureda

Standardhigh error, : g C h igh measd

d length (high pons

low points := lessmean (Cells, No Cells, Split)

Plow measuredd mean (low points)

Clow measured := Stdev (low points)

glow measuredl

Standardlow errord Co , d

Vlength (low points)

V-J
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Below are the results

Dates r

Calc. No. Rev. No. Syste=
C-1302-187-E310-037 .187

1.99.10

1.99,10

L.991.i0
3

1.991°103

1.992,10 3

1.992-10"

1.993o103

1.995.103

1.997.103

2.001*103

2.005,103

m No. Sheet NO.
A2- 22 of -32

measur•d

phigh measured

743.667

748.792
.40,896

741.521

744.458

746.104

746.702

737.479

741.667

738.083

744.146

760,576

760.868

754.943

757.939

760.412

758,784

758.75

753.606

756.647

754.094

755.632

a measured =

28.979

27.335

27.879

28.265

28.6787

27.438

26.244

28.136

27.584

28.676

27.518

Standard error =

4.14

3.905

3.983
4.038

4.097

3.92

3.749

4.019

3.941

4.097

3.931

ohigh measured =

I

10324

8.789
8.897

11.066

9.86

9.546

9.001

10.693

8.688

Standardhigh error =

I

M
1.608

1.867

1.745

1.53

1.526

1.819

1.643

1.662

1.544

1.89

1.409
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System No."1;7>P

WiOW measured -

!06.467
7029
703.0777

705.

70574703.45

702

7705.7144

702.6

700.5

olow measured =

I

M
21.62

20.047

24.844

21.728

22.141

22.403

24.397

22.081

23.083

26.451

31.153

Standardlow error =

M
5.582

6.339

6.891

5.61

5.917

6.755

7.356

5.701

6.169

6.613

9.851

Total means := rows(i measured) Total means =

@4) last( Dates)

SSE : E (A measured - Yhat (Dates, 1 1measured)l)
i=O0

last( Dates)

SSEIow : E (low measured - Yhat(Dates, Wow measured),)2

i= 0

last( Dates)

SSE high E Measured- yhat (Dates 'high measured).) 2

i= 0

last( Dates)

SSR (Yhat (Dates, tmeasured) mean 0( measured)) 2

i= 0

last( Dates)

SSR low E

last( Dates)

SSR high Z,
i= 0

(Yhat (Dates, Idow measured) - mean(pliow measued) )2

(ybat (Dates, phigh measured) mean (phigh meaud))
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A2- 24 of 32

DegreeFrie .s := Total means - 2 DegreeFree reg := I

SSE
M SE :=

DegreeFrec s

Standard error :=4ý

MSR SSR

DegreeFree reg

F ,- MSR
F actaul *MSR

MýSE

SSE lowMSE low "- SS" o
DegreeFree ss

Standard lowerror := JMSE low

SSR low
MSR, 0 W

DegreeFree rcg

MSR low
Flow actaul :=MS low

MSE low

SSEhigh
MSE high := DegreeFree

Standard higherror := MSE1hig

SSR high
MSR high := hg

DegreeFree reg

MSR high
FhigS actul := - hMSE high

0 .-J

For 95% confidence level the F Critical is calculated as follows

a := 0.05 Fcritical := qF (I - c, DegreeFree reg DegreeFree SO FcriticaI = 5.117

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

F actaul
F ratio F=

F critical

F ratio 0.212

F-lowratio Flow actaul
._ l o ratio :

F critical

F-iow ratio =0.265

Figh Fo : high actaul

F critical

F high ratio= 1.028

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 slopes. The F ratio for the thicker points is close to 1 and
therefore the curve fit of thicker points does have a slope and the regression model is more appropriate.
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The following will plot the results for the overall mean, the mean of thinner points, and the mean of thicker
points.

i := 0.. Total means - I

Aigrand measured.i: mean (1 measured) agrand measured :Stdv (pi measured)

ogrand measured
GrandStandard error :=

JTotal means

ogrand lowmeasured -Stdev (plow measured) plowhgrand measured. := mean (plow measured)

ogrand lowmeasured
GrandStandard 1owerror :=

/Total means

agrand highmeasured '=Stdev (Ilihig measuredi)
Ohighgrand measured mean (Phigh measured)

ogrand highmeasured
GrandStandard highcrror :=

4Total means

10"J.

Rmeasured

Wzgrnd mesue

Pihigh mesue

Ilow measured

phighgrand m~se

Ilowhligad mleasured

750 1-
+ +++ +t +

X ----- .

X X

700H

650

1990 1992 1994 1996 1998
Dates

2000 2002 2004

pgrand measured° 743.047

mean (wow measured) - 704.376

mean (pigh measured) = 757.477

GrandStandard error = 1.061

GrandStandard lowerror 0.637

GrandStandard higherror 0.799
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The slopes and 95% Confidence curves are generated for all three cases.

s, opc(Dates , measured) =intercept (Dates , P measured)

Appendix 2

Sheet No.
A2- 26 of 32

m lows :=slope Dates, low measured)

mbhighs := slope (Dates, .high measured)

m highs = -0.343

Yiowb := intercept (Dates, plow measured)

Y highb := intercept (Dates, phigh measured)

@4)

at := 0.05 k := 23 f:= O..k- I

year predictf ;= 1985 -i- f-2

Thick predict := m s -year predict + Y b

Thick lowprcdict M m iows-year predict + Y lowb

Thick highpredict m highs'year predict + Y highb

Thick actualmean : mean( Dates)

sum : •j (Datesd - mean( Dates)

4N

0.
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upperf : Thick predictf

+qt('i - *-1 Total 2- VStandard -J
S 2' means error~ (d 1)

Yerpredictf - Thick, actualmean )2

sum.

lowerf := Thick predict,

/ • O t (year predictf -Thick actualmean 2

+ -fqt I -. ,-Total means - 2 Standard error* + (d:1) I+skm

General area Tmin for this elevation in the Drywell

Tmin-gen 51 := 541 (Ref. Calc. SE-000243-002)

750

0., J
700[-

Thickprdc

~'Measued
0

Tmin-mc 51

650 1-

- -I - I

---- a-...._ .. .

......-..--.- . --.. o-

!I I I

ms = -0.246

600 -

550 I-

..... I I I I

1980 1990 2000 2010 2020
Yce predict. year predic, year pmict, Da1es, year predict

2030
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For the thicker points

uppcr95f := Thick highprcdictf

+ qt ,2Total means
2) -Standard higherror JI

(di I)
(year predictf - Thick actualmean)2

sum

iower95f := Thick highpredict ...

+ - qt - •, ToW means - 2 StndardhigherrorI -f( +
L\ 2 / (d + 1)

Ye" predictf - Thick actualmean)2

sum

max( upper) + 30 = 783.871 min(Tmin_gen 5 1) - 30 = 511

I I I I

750 -

Thick highprcdict

upper95

Tmmn~gn 51

700 I~

650 mhighs = -0.343

600 -

550 -

1980 1990 2000 2010 2020
yar predict. Do"~t. ycar predict, year predict. year predict

2030

The projected lower 95% confidence thickness in 2029 is shown below

lower95 22 = 738.362 year predict = 2029*103
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For the thinner points

uppert := Thick iowpredict,

Calc. No. Rev. No.
C.1302-187-E310-037 V t

System No.
S1JR7
187

+ qt I - a-,Totalmeans 2) Standardlowerror. I + I- + (yearprdict Thick actualmcan) 2
mas(d + I) sum

lower, := Thick Iowpredict f

t tl I year predictr Thick actualmean

2-, Total -J2" 1+ - ( - Thi ) 2um+ t 1 2 means -Sadr loerr (d I-) sum

01, 1
700

Thick lwrdc

lower

upper

Tiuinjai si1

650

..........

M lows ýý-0. 163

600

550

1980 IM9 2000 2010 2020
year predict, Dotes, yearprdc Ywpeites predict

2030

0.
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Tmin local51 36C(Ref. Caic. SE-000243-002)

The following trend shows pit 17

Local Tmin for this elevation in the Drywell

Aý := max(Pit 17) B. rnin(Pit 17 )

Pit 17 Trend

700

I*-.,I
600

Pit 17

I I I iI I

+
- +

+ +++ 
+ +

I i I I I

500

400

1990 1992 1994 1996 1998
Dates

2000 2002 2004

The F-Ratio is calculated for this pit

last( Dates)

SSE pit := 2:

i 0
(Pit 17i - yhat(Dates., Pit 17)i)2 SSE1,jt = 7.76*10 3
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last( Dates)

SSRpi:= (Yhat(Dates, Pit I7)| - mean (Pit 17) )2

SSE pit

MSE pit DegreeFree ss StPit err = MS pit

SMSRpit FFpit actaul
Fpit actaul M= i Fpit ratio

MSE pit F critical

SSRpit = 616.244

MSRpit SSR

DegreeFreereg

Fpit atio = 0.14

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

10- J
m pit := slope (Dates, Pit 17) m pit = -1.671 Y pit := intercept (Dates, Pit 17) Y Pit = 3.986* 103

The 95% Confidence curves are calculated

Pit-curve := M pit -Year predict + Y pit

Pit actualmean := mean( Dates) sum n (Datesd - mean( Dates) 2

.1
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uppitr := Pit curvef

Calc. No. Rev. No System No.
C-1302-187-E310-037 187

+ttI- CE , Total mneans - 2 *StPit err4 I dt+ 1+
2 (d 1

Year predict- Pit actualmean)2

sum

IGPitf.:= i uv

+ - qt(1 - 1 ,Total mes- 2 *St~t 1r (+ apeic i[\ 2 ma /(d+ I) ±sumJ

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

Curve Fit For Pit 17 Projected to Plant End Of Life

0..': )
700D

Pft 17

Tmin local 51

I t

X
X

XXV XX X X XX600

300~

400F

I I I I II I I

1990 199M 2000 2005 2010 2015
Dats, Year predict, Year prdict

2020 2025 2030

lopit 22 = 499.105 year predict2 = 2.029° 103

AV

0'.

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 or to life extension Please note, as more data is collect the upper
and lower 95% confidence intervals should become approach the curve fit and the projects should acquire
more margin.
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The data shown below was collected on 1119/2004

page READPRN( "U:\SOFFICE\Dywell Program data\Oct 2004\DATA ONLY\D5131_00.txt" )

Points 49 showcells( page, 7, 0)

Points 49 =

0.694

0.708

0.743

0.706

0.721

0.726

0.761

0.649

0.657

0,659

0.703

0.753

0.719

0.768

0.764

0.766

0.757

0.75

0.695

0.677

0.737

0.753

0.748

0.711

0.683

0.76

0.762

0.77

0.761

0.744

0.716

0.766

0.762

0.765

0.759

0.773

0.761

0.759

0,768

0.763

0.747

0.704

0.764

0.769

0.754

0.76

0.743

0.76

0.763

Cells : Convert (Points 49 , 7) No DataCells length( Cells)

The thinnest point at this location is shown
below

minpoint := min(Points 49)Cells deletezoro cells (Cells , No DataCells)

No DataCeIL, :=Iengtb( Cc ls) minpoint = 0.649

.4N
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Mean and Standard Deviation

g• actual := mean( Cells) g' actual = 737.98 0 actual := Stdev(Cells) v actual = 33549

Standard Error

0 actual
Standard error a-

e No DataCells
Standard error = 4.793

Skewness

(No DataCells) •Cells - actual) 3

Skewness :=

(NODataCells - ) (NoDataCells - 2) (a actual) 3 Skewness= -1.176

Kurtosis

40)
NO DataCclls (No DataCells + I ).I (Cells - jt actual )4

Kurtosis :=
(No DataCe.ls -I) -(No DaClls - 2) >(NoDCells - 3)(o ctual)4 Kurosis = 0.379

3 -(No DataCells - 1)2

(No DataColls - 2) -(NO DatCells - 3)

Normal Probability Plot

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

•. .= rt =, % =srt., -r
r. ~j+ rank:'

7srt- srI.

rank

rows( Cells) + 1

X :=I N-Score: := root cnorm(x) - i
J I \J}J,
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Upper and Lower Confidence Values

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

a := .05 Ta := qt[ - 2-),481 T = 21011

Appendix 3

Sheet No.
A3- 3 of 29

em No.

oactual
Lower 95%Con := Itactual - Tot. actual

ýNo DataCells

Upper 95%Con : IL actual actual

,No DataCells

Lower 95%Con 728.343

Upper 95%Con 747.616

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 112 standard deviation increments (bins) within +1- 3 standard
) deviations

1
Bins Make bins (L actual, a actual) 2

2

4 "
Distribution hist( Bins, Cells) 6

Distribution = 2

The mid points of the Bins are calculated

22
1

k := 0.. 11 Midpointsk Binsk + Binsk+ 1) 0

2 0
0

normal curve: pnorn (Binsk , A actual o actual)
normal p.no r Bin pn.(,.+ .<,, .. ,-.orm Bi.ns .•,,Oc•

normal curve = No DataCells normal curve
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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 points, and the the lower and
upper 95% confidence values.

Data Distribution

Disibution

noIrnal CU

Oactual = 737.98

a actual = 33.549

Standard error = 4.793

Skewness = -1.176

Kurtosis = 0.379

0-') 600 650 700 750
Midpoints, Midpoints

800 850

Lower 95%Con - 728.343 Upper 95%Con = 747.616

Normal Probability Plot

3

2

NXScore-
XX X

D

- x
xI -

XX
XX

xx

II I I I I

-1

-2 -

-3
640 660 680 700 720 740 760 780

.1~

There is a slightly thinner area of approximately 15 to 16 points 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. 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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This value will results in a thinner sub set of 15 to 16 points to which is consistent with

Split : previous calculations (ref. 3.22)

The two groups are named as follows:

low points := lessmean (Cells, No DataCells Split i Moremean (Clls. 'No DataCells' Splithigh points Moe en( els o=t~ el ,Slt

Mean and Standard Deviation

jilo actual, ,= points) olow actual := sdev(low

Wo cul mean ('l'ow 's points)

phigh actual mean (high points) ohigh actual := Sidev (high point,)

Standard Error

Glow actual
Standardlow error :=

l1ength (low pons014)
Standardhigh error - high actual

lecngth (high pons

Skewness

Nolow DataCells := length (low points)

own(Noso DataCells) :=(ow poits ilow actual) 3

(Nolow DataCells - 1) . (Nolow DataCelis -2). (olow actual) 3

Nohigh DataCells :z length (high points)

(Nohigh DataCells) .(high points - Phigh actual)')
(Nohigh DataCe]ls -I ) .(Nohigh DataCells - 2) .(ohigb actual)

.1)•
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Kurtosis

14o*ow DataCel'(NolOw Dat•,Cls + I ) ".(low points - Pow actual)• 4

Kurtosis low

Kurtosis high

3"(No low Da taCeI-s - 1 )2

(Nolow DataCells - 2) (Nolow DataCells - 3)

Nohigh DataCells • (ohgh DataCells +-) I (high,•oits - Pliigh actual)'

(Nohigh DataCells -1 ) •(Nolhigh DataCells -2 (Nohigh DataCel3s -3), highacta)4

3 -(Nohigh D-Cll. 2

( -Nohigh DataCcils - 2). (Nohigh DataCells -3)

Normal Probability Plot - Low points

1 0 ..l a s t ( l o w po i n t s s d lo w : = so .t( lo w po i n t s)

01ý..) LI := I + 1
Xsrt low =sirt low) L

ra k l wI I s rt l o w = s rt io w
P low ranklo

I ows (low point) + 1

x := NScore ow := root[cnorm(x) - (Pl)ow),x]

Normal Probability Plot - High points

h := 0'. last (high points) Sf1 high `2sort( high point)

1ý :- 1h + 1 rank srt high=srt hig) .H

rakhigh,; _hisr higho srt high P high *= rank high h
Phg~ rows (high points) .t I

.1 x :=I N Score hig ot[ cnom( x ) - (X
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Upper and Lower Confidence Values

a := .05 Ta := (t I - ).48]
Ta = 2.011

ohigh actual
Lowcrhigh 95%/OCon :phigh actual - T oh. a

4Nohigh DataCells

chigh actual

Upperhigh 95%Con thigh actual - T o w ......

Nohigh DataCells

olow actual
Lowerlow 95%Con : .tlow actual - Tot..-..

/Nolow DataCells

olow actual

Upperlow 95%Con : dow actual + Ta.

4Nolow DataCells

Graphical Representation of Low Points

Bins low := Make bins (Wlow actual, Glow actual)

Distribution low := hist (Bins low, low pnpoints)

The mid points of the Bins are calculated

Distribution low =

0
0

2

4

4

2

0

0

0

k := 0.. )1
Midpoints lowk

(Binslow + Binslowk+1)

2

normaulow curve0 : pnorm (Bins 1 l 1w, I Wow actual G low actual)

ntalwcurve,, priorm (Bins lowk 1 ,iw actual, Glow actual) - pflorni (Bins lo 'Glw cul low actual)

At normallow curve := Nolow DataCells .normallow curve
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Graphical Representation of High Points

Bins high :Make bins (phigh actual I ohigh actual)

Distribution high =hist (Bins high'I high points) Distribution high =

0

'0

4
2

4
*10

7
.5

0

0

0

(Bins high k + Bins highk + I)k := 0.. 11 Midpoints high (i n

normalhigh curve 0 := pnorm(Bins high1 , .h'gh actual' Ohigh actual)

0) normalhigh curve :=pnorn (Bins highk+, ,high actual, ahigh actual)- pnorm (Bins high•, phigh actual, ohigh actual)

nonnalhigh curve := Nohigh DataCells ,normalhigh ..

SIb
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~ Results For Elevation 51' 10" Bay 13, Area 31 Thinner Points

eet Appendix 3

Sheet No.
A3- 9 of 29

Rev. No. System No.
"ay. , '187

4

3

2

Distrbution low

I I I I I

62 4 6 8 0 2 4
I H H

Plow actual = 693.467

iowactual -- 23.412

Kurtosis low = -0.618

Skewness low - "0.781

Standardlow error = 6.045

Nolow DataCells 15
600..) ()

620 640 660 680 700 720 740

Midpoints low, Midpoint low

Lowerlow 95/ocon = 681.312 Upperlow %con = 705.621

NScore [m

XXX

I I I I I

X

x
x

x

0 x
X

'C
'C

xX
'C

x
X

-2 , 1, I i s ,

640 650 660 670 680 690 700 710 720 730
srte oWl

The above plots indicates that the thinner area is more normally distributed than the entire population.
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eet Appendix 3 -

Rev. No System No.
187

Sheet No.
A3- 10 of 29

Distribution tg
IL
normalhtgh cuv

Athigh actual = 757.618

0 ohigh actual = 10.328

8 -Skewness high = -1.167

6

Kurtosis high = 1.403

4n

Standardhigh error = 1.771

2 - Nohigh DataCells = 34

730LI I i. - LI

720 737 0 7760 770 780 790
Midpoints high, Midpoints high

Lower95vdcon = 728.343 Upper 95%Con = 747.616

WI

2

N Sce higN

X XX

0

SI IX

X
X

X
X

x

X
X

X
XX

x
X
X

x 
X

x i t I

-I I-

-2 ,, !-,

720 730 740 750 760
sft tighh

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

I

770 780
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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( "UAMSOFFICE\Drywell Program data\March 1990 Data\DATA ONLY\D5l3l_March90.txt" )

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

Datesd := Day year( 3 31, 1990 )

Points 4 9 =

0.706

0.699

0.649

0.717

0.64

0.733

0.734

0.646

0.648

0.674

0.7

0.766

0.708

0.766

0.771

0.77

0.764

0.75

0.702

0.686

0.763

0.754

0.753

0.73

0.69

0.761

0.767

0.779

0.765

0.734

0.719

0.769

0.768

0.785

0.762

0.774

0.759

0.766

0.771

0.772

0.793

0.717

0,763

0.773

0.758

0.763

0.75

0.768

0.77

m'm := convert (Points 49, 7) No DataCells - length( nnn)

Cells := deletezero cells(nnn, No DataCells) No , := length(Cells)

O me asure~d

mt measured := mean( Cells) o" mcasured := Stdev( Cells) Standard maod

JNo DataCells

high points := Moremean (Cells, No Cells' Split)

Phigh measure, - mean (high i

'~points)ahigh measuredd= Staler (high points)

ohigh measuredd

Standardhigh errord :=
d length (high points)

low points lessmean (Cells, No Cells Split)

Plow measuredd d mean (low points)

Clow measuredd Stdev (low points)

olow measured,
S t a n d a r d lo w p o i n t s)
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:=d+- I

For April 26 1990

page := READPRN( 'U:\MSOITICE\Drywell Program data\April 1990 Data\DATA ONLY\D513 l_April90.txt" )

Points 49 := showcells( page, 7,0 ) Dates d := DaYyear( 4 126 ,1990)

Points 49 =

0.703

0.708

0.682

0.766

-0.653

0.77

0.765

0.652

0.655

0.674

0.784

0.775

0.713

0.78

Data

0.772

0.856

0.772

0.783

0.794

0.718

0.766

0.767

0.779

0.798

0.653

0.782

0.782

0.783

0.783

0.791

0.777

0.79

0.768

0.765

0.778

0.803

0.784

0.8

0.79

0.771

0.773

0.716

0.842

0.775

0.793

0.778

0.771

0.765

0.759

nnn := convert(Points 49, 7) No DataCells := length( nnn )

W"'i
Point 7 and 10 were omitted from the 4126190 data (reference 3.22)

nnn := Zero on(nn No DataCells, 7) rnn := Zero on(am,No DataCells- 10)one min NO ataclisone ft}

Cells := deletezero cells (nnn. No DataCells)
No Cells := length( Cells)

0 measured,

R measurcdd := mean( Cells) a measuredd := Stdev( Cells) Standard erTOrd - D

hNo DtaCells

hih~~~ : ~reea(ClloCell's' Split) low pit:=lesmcan (Cells, NoCells, ~Split)

.ihigh measured: mean(high points)

cbigh Stdev (highhghmeasuredd :Ste hgpoints)

ahigh neasured

Standardhigh errord d

Tlength (high point)

Wlow measured mean (low points)

glow measured d= Stdev (low points)

Glow measured d

Standardlow errord := low peasu8 lnth (ow in)

.":
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k- 6-I'V-r
d :d + I

page := READPRN( "U:MSOFF1CEU)rywecl Program data\Feb 1991 Data\DATA ONLY\D513 _F91.txW" )

Points 49 := showcelis( page, 7,0 )
.Datesd :=Day Y,,(2,23,1991 )

Data

Points 49 =

0.706

0.695

0.692

0.71

0.638

0.755

0.665

0.638

0.7

0.694

0.748

0.706

0.706

0.761

0.782

0.769

0.764

0.75

0.768

0.703

0.769

0.75

0,758

0,727

0.686

0.758

0,77

0,748

0.763

0.763

0.746

0.768

0.762

0.757

0.759

0,779

0.766

0.763

0.747

0.76

0.742

0.704

0.76

0.771

0.76

0.765

0.761

0.768

0.759

nnn := convert (Points 49, 7) No DataCclls :Jcngt( nni,)

Point 30 and 43 were omitted from the 4126/90 data

nnn := Zero one(nnnNo Datclls, 30) nnn := Zero one(nnn ,No DataCells, 43)

0 .'-, 1)
Cells := deletezero MI.5 (nnn, No DataCells)

No Cells := length( Cells )

o mcasuredd
Jurmeasured meanCells) a e: measured d~l~(~t) ti roasured d Sde(Cells) Standard crrord No DataCells

highpoints Moremean (Cells ,No Cells' Split) low points := lessmean (Cells, No Cells, Split)

Jihigh measured : mean (high points)

ahigh measured 4 Stdev (high points)

ohigh rncasuredd

Standardigh error hgh
,4length ( high points)

Illow measuredd mean (low points)

Clow measured d Sidev (low points)

Clow measuredd

lengto (low

lnh(owpoints)
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d := d + I

page := READPRN( "U:\MSOFFICE\Drywell Program data\May 1991 Data\DATA ONLY\D5131_M91.txt" )

Points49 := showcells( page, 7 ,0) Dates d :Day yea,( 5 ,2 3 ,19 91)

Points 4 9 =

0.7

0.693

0.649

0.726

0.638

0.73

0.736

0.645

0.653

0.67

0.694

0.749

0.704

0.762

Data

0.769

0.77

0.762

0.749

0.693

0.685

0.758

0.753

0.75

0.725

0.686

0.76

0.766

0.792

0.764

0.735

0.669

0.767

0.766

0.767

0.765

0.773

0.758

0.764

0.77

0.77

0.762

0.711

0.764

0.771

0.755

0.762

0.748

0.765

0.761
i
!
II
I!
I
i

nnn := convert (points 49 7 ) No DataCells := length( nnn)

Cells := deletezero Cells (nnn, No DataCells)
NoCells ;= length( Cells)

metrasuredd
A1 measuredd := mean( Cells) a measured := Stdev( Cells) Standard -reor u d

ýNo DataCells

high points := Moremcan(Cells, No Cells, Split)

Phigh measured d mean (high points)

ahigh measuredd: Stdev (high points)

o(high measuredd

Standardhigh err length (high points)

low points := lessmean (Cells, No Cells, Split)

Plow measured, mean(low points)

alow measuredd = Stdev (low points)

glow measuredd

Standardlow Cweoru d

elength (low points)

-4 Rf
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d :=d + I

page := READPRN( "U:\MSOFFICE\Drywell Program data\Nov. 1991 Data\DATA ONLY\D5131 N91.txt" )

Points 4 9  showcells( page, 7, 0)

Data

Datesd := Day year( 11,2,1991 )

Points 49 =

0.697
0.7

0.664

0.758

0,65]

0.735

0.769

0.651

0.665

0.674

0.716

0.757

0.715

0.771

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

0.767

0.772

0.725

0.772

0.768

0.77

0.766

0.779

0.768

0.768

0.773

0.779

0.765

0.711

0.768

0.78

0.77

0.768

0.753

0.775

0.762

nnn := convert (Points 9 7) No DataCells := length( nnn)

Cells ;= deletezero cells (nnnr, No DataCells)
No Cells := length( Cells)

a measuredL measured d mean( Cells) Y measuredd := Stdev( Cells) Standard errord ,J0 n d

d D DataCells

high points := Moremean(Cells,No Cells, Split) low points := lessmean (Cells,No Cells, Split)

!thigh measuredd mean (high pints)

ohigh measuredd Stdev (high points)

ohigh measuredd

Standardhigh errord l=gt (hg ons

plow measured d maOn (low points)

olow measuredd := Stdev (low points)

Standardlow errord : measure:d

d length ( low points)
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Rev. No. System No.
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d :=d + I
page := READPRN( "U:\MSOFFICEDrywcll Program data\May 1992 Data\DATA ONLY\D513 lM92.txt" )

Points49 - sbowcells( page, 7, 0) Datesd := Day year( 5 ,30, 1992 )

Points 49 =

0.705

0.699

0.652

0.755

0.642

0U762

0.773

0.646

0,642

0.683

0.697

0.754

0,711

0.774

Data

0.772

0.772

0.766

0.755

0.709

0.705

0.767

0.755

0.753

0.738

0.688

0.764

0.77

0.767

0.767

0.744

0.751

0.772

0.772

0.774

0.77

0.778

0.762

0.769

0.773

0.771

0.772

0.721

0.77

0.778

0.762

0.765

0.755

0.773

0.768

fnnn= convert (Points 4 9 ,7) No DataCells := length( nn)

Cells := deletezero cells (nnn, No DataCells) NoCells := length( Cells)

measured8
l1 measuredd := mean( Cells) 0 measured 8d := Stdev( Cells) Standard errord meas

d No DataCells

high points := Moremean (Cells, No Cells, Split)

phigh measured d mean (high points)

ohigh measured = Stdev (high points)

ohigh measured8
Standardhigh errord

(high points

low points := lessmean (Cells, No Cells' Split)

jIdow measured8  mean (low points)

Olow measuredd: Stdev (low points)

olow measured,

, length low

4 points)
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d :=d + I

page :' READPRN ( "U:\MSOFFICE\Drywcll Program data\Dec. 1992 Data\DATA ONLY\D5131_D92.txt".)

Points 49 := showeells ( page, 7,0 ) Datesd := Day year( 12,5,1992 )

Points 49 =

0.699

0,696

0.657

0.761

0.643

0.757

0.768

0.651

0.696

0.687

0.706

0.756

0.707

0.771

Data

0.77

0.774

0.761

0.75

0.71

0.688

0.766

0.757

0.752

0.73

0.685

0.763

0.763

0.771

0.766

0.769

0.756

0.769

0.766

0.765

0.768

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

onn ' convert (Points 4 9 ,7) No DataCells := length( nnn)

Cells := deletezcro cells (nnn, No DataCells)
No Cells := length( Cells)

omeasureda
A measured := mean( Cells) a measured Stdev( Cells) Standard 0 eDasuredls

d d. FNo DataCells

high points := Moremean (Cells, No Cells , Split) low points := lessmean (Cells, No Cells, Split)

.high measurend mean (high points) glow measured, mean (low points)

.high measured = Stdev (high points) alow measured d Stdcv (low points)

ohigh measuredo ro esrd

Standardhigh errora hhigh mda su:= Standardlow :d
l' points) length ( low points)
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For Sept. U4 1994 d d + I

page := READPRN( "U:\MSOFFICE\Drywel Program data\Sept1994 Data\DATA ONLY\D5131_94.txt"

Points49 := sbowcells( page, 7, 0) Dates d := Day yea( 9,14,1994)

Points 4 9 =

0.695

0.69

0.656

0.698

0.638

0.724

0.762

0.644

0.653

0.666

0.695

0.749

0.712

0.766

Data

0.767

0.767

0.758

0.748

0.692

0.68

0.736

0.751

0.745

0.71]

0.686

0.758

0.762

0.769

0.761

0.724

0.713

0.764

0.761

0.764

0.759

0.77

0.758

0,761

0.767

0.768

0.756

0.701

0.759

0.768

0.754

0.759

0.75

0.76

0.756

nnn := convert (Points 49 . 7) No DataCells := length ( nrm )

Point 12 and 36 were omitted from the 9/94 data

nnn := Zero one (nnn No DataCells, 12) nnn := Zeron on(nnn, No DataCells ,36)

Cells := deletezero clls (nnn. No DataCells)
No Cells := length( Cells)

O" measuredd
J1 measuredd := mean( Cells) 0 measuredd := Stdev(Cells) Standard errord "= No DataCellsd

dN Daaed

high points := Moremean (Cells, No Cells, Split)

ihigh measuredd mean (high point,)

ohigh measuredd : Stdev (high points

ohigh measured

ength high

41 points)

lowpoints := lessmean (Cells, No Cells' Split)

"=ow measuredd mean(low points)

Olow measuredd, Stdev (low points)

olow measured

Standardlow errord l o
.rlength (low points)
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d d + I

page '= READPRN( "U:\MSOFFICE\Drywcli Program data\Sept-1996 Data'DATA ONLY\D5131_96.txt" )

Points49 := showcells( page, 7,0 )
Dates, : Day year( 9 9 , 9 %6 )

Points 49 =

0.698

0.689

0.687

0.71

0.63A

0.756

0.764

0.642

0.635

0.713

0,691

0.748

0.707

0.764

Data

0.768

0.766

0.761

0.8

0.698

0.722

0.759

0.748

0.749

0.728

0.72

0.79

0.765

0M762

0.759

0.764

0.744

0.764

0.766

0.764

0.796

0.77

0.806

0.761

0.766

0.768

0.767

0.714

0.795

0.793

0.755

0.759

0.748

0.765

0.764

nnn := convert (Points 4 9 . 7) No DataCells := length( nnn )

01. J1 Cells := deletezero Cells((nn" No DataCells) No Cells := length( Cells)

0 measured d

p measuredd - a Cells) a measuredd := Stdev( Cells ) Standard errord , N DataCells

highpoints := Moremean(Cells No Cells,Split) low points ;= lessmean (Cells ,No Cells Split)

jAhigh measured d mean (high points)

chigh measuredd Stdev (high points)

Standardhigh errord : higb measuredd
le-gth (high .

Iiow measured d =mean(low points)

alow measured : Stdov (low points)

Standardlow error:= Glow measuredd

length (low points)
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d := d -I- I

page := READPRN( "U:VMSOFFICE\Drywell Program data\Sept 2000 Data\DATA ONLY\D5131_00.txt" )

Points 4 9 '= showcells( page, 7, 0) Dates d := Day yeaT( 9 , 1 6 ,2 0 0 0 )

Points 4 9

0.689

0.694

0651

0.691

0.635

0.732

0.763

0.644

0.64

0.663

0.69

0.756

0.707

0.773

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

0.769

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

0.77

0.762

nan := convert (Points 49, 7)

*l-4

No DataCells length(nnn)

No Cells length ( Cells)
Cells := deletezero cells( mn, No DataCells)

O"measuredd
p measuredd := mean( Cells) a meas 2ed := Stdev( Cells) Standarderrord :s d,

dNo DataCells

high pont := Moremean (Cells. No Cells Split) low points := lessmean (Cells, No Cells, Split)

Phigh measured, mean (high points)

chigh measuredd := Stdev (high points)

Standardhigh errord : ohigh measuredd

4length (high points)

Ptlow measuredd mean(low points)

dClow measured d :-Stdev (low points)

tlow measuredd

e4,ngth (low-points)
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&~ 5/l(7c~
d :=d + I

page := READPRN( "U:\MSOFFlCE\Drywell Program data\Oct 2004\DATA ONLY\D5131_00.txt" )

Points49 showeells( page, 7, 0)
Datesd := Day year( 11,9,2004 )

Points 49

0.694

0.708

0.743

0.706

0.721

0.726

0.761

0.649

0.657

0.659

0.703

0.753

0.719

0.768

Data

0.764

0.766

0.757

0.75

0.695

0.677

0.737

0.753

0.748

0.711

0.683

0.76

0.762

0.77

0.761

0.744

0.716

0.766

0.762

0.765

0.759

0.773

0.761

0.759

0.768

0.763

0.747

0.704

0.764

0.769

0.754

0.76

0.743

0.76

0.763

nnn =Convert ( Points 49 7 ) No DataCells - length( nnn)

94
Cells := deletezcro cells (nnn, No DataCells) No Cells := length( Cells)

0measuredd
in measuredd := mcan( Cells) I measuredd Stdev( Cells) Standd error d

s dt s No DataCells

high points :=Moremean (Cells. No Cells, Split) low lessmean (Cells, No Cells, Split)

phigh measuredI := mean(high points)

Chigh measured = Stdev (high points)

ahigh measured

Standardhigh errord - length (high points)

p0low measuredd mean(low points)

Clow measured d Stdev (low pnS

olow measured

Standardlow :leror enth(o w
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Below are the results

Dates =

1.99.103

1.99.t03

1.991.103

1.991.103

1.992.103

1.992.103

1.993 103

1.995.103

1.997.103

2.0010.

2.005. 10.

measured

jihigh measured

739286

756.574

741.872
73.88

742.919

743.77351
743.327

733.255
744.122

736.163

737.98-

G measured

M
40.163

43.537

34.629

40.615

38.54

39.527

36A51

39.501

40.623

42.121

33.54ý

Standard error =

3.73
6.22

4-947

5.802
5.5066

5.647

ý.5.207

5.643

5.803

6,018

4.793

2.412

1.841

1.796

2.415

1.957

1.58

1 A35

1,407

2.822

1.978

1.771

I

M
762.471

778.667

759.886

758.4

764.886

765.083

763.389

759.129

765.771

762.424

757.618

o'high measured

I

M
14,065

11.045

10.627

14.287

11.578

9.479

8.61

7.835

16.693

11.363

10.328

Standardhigh error =

4V
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glow measured =

I

686.733

684.273
6-89.3.33 /

677.957"

688

684.615

687.769

683.125

690

682

693.467

aIow measured =

I

M
28.28

28.015

24.937

23.806

24.22

28.878

23.392

24.459

30.787

27.512

23.412

Rev. No.

Standardlow error

7.302

8.447

7.199

6.363

6.473

8.009

6.488

6.115

8.228

6.878

6.045

System No.
187

Total means := rows(0' measured) Total means = I1

* 4 last( Dates)

SSE =

1-0

last( Dat

SSE low := E
i= 0

last( Dat

SSE high
i=i

last( Dates)

SSR E=
i=-0

last( Dat

SSR low := E
i-0

last( Dat

SSR high =

(11 measured.- yhat (Dates Pmeasured),)
2

es) (es ow measured. yhat (Dates, glow measured)i)

tes ) (lhigh measuredi- yhat (Dates, phigh measured).)

0

(ybat(as eurd - mean 0' measured))

s )

tes) Dates, plow measured) mean(POw measured)

(yhat (Dates, phigh measrd.-man (,high measured)
.4

i= 0
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DegreeFree , := Total means - 2 DegreeFree reg := I

SSE
MSE : 

S

DegreeFree e

Standard error := MSE

MSE low := SE ,
DegreeFrec ss

Standard lowerror =MSE low

MSE high := g
DhgreerFror Ss

SMadhigherror := MEhg

MSR := SSR
DegreeFree reg

SSR low
M SR l ow :=

DegreeFree reg

SSR high
MSR high D=greehree

DegreeFree reg

* 1 j

F -au MSR
MSZE

MSR 10 ,
Floactaul '-MSE low

F high ctl: MSR high
Sahtaul - MSE high

For 95% confidence level the F Critical is calculated as follows

c := 0.05 Fcritical := qF(I - a, DegreeFree rgDegreeFreeSO) Fcritical = 5.117

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

F actaul
F ratio Ft

F critical

F ratio =0.302

F-low actaulFlow ratio :

F critical

Flowratio = 0.271

F-highatio F_high actaul

F critical

F high ratio = 0.286

ep Therefore in all three cases means do not have a slope.
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The following will plot the results for the overall mean, the mean of thinner points, and the mean of thicker
points

i :0.. Total means - I

pgrand measured mean (A' measured) ogrand measured '= Stdev(i9 measured

agrand measured

GrandStandard error

4otal means

Ogrand lowmeasured : Stdcv (plow measured) Ilowhgrand measured := mean (Idow measured)

ogrand lowmeasured
GrandStandard lowerror :=

F~tlmeans

agranddhighmeasured : Stdev((phigh measured) jhgand a := mean(1highmeasured)

GrandStandard higherror := rand highmeasured
5/Total means

Appendix 3

Sheet No.
A3- 25 of 29

,)

800

pgadmeasuredi

Plhi gh MMU

9llow nwsie

Ahiftmthsd mersuired

Plowhgind %esm

750

X ++ + * +

00

... ...... ......... ..

700

650

.W#
1990 1992 M99

Mmgrad measured, = 741.329

mean (ow measured) 6 86.107

mean (phigh measured) 763.429

4 1996 0995 20W0 2002 2004
Dates

GrandStandard error = 1.896

GrandStandard lowermr 1.3

GrandStandard high-rror 1.744
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The F Test indicates that the regression model does not hold for any of the data sets. However, the slopes
and 95% Confidence curves are generated for all three cases..

m := slope (Dates, a measured)

m lows slope (Dates, plow measured)

I highs slope (Dates, phigh measured)

Y b := intercept (Dates, It measured)

Y ,otb intercept (Dates, Wow measured)

Yhighb := intercept (Dates, phigh measured)

L := 0.05 k := 23 f:=O..k- I

Yearpredict:= 1985 t- f.2

Thick predict *= m s -Year predict + Y b

Thick lowpredict I lows -year predict + Y lowb

Thick highprdict rm highs, year predict + Y highb

Thick actualmean mean( Dates )

sum := - (DateSd - mean( Dates)2
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For the entire grid

upperf := Thick predict,

+ -..- Total means - ~~adr.1tj1 rror4 I d t 1)t
Year predict, - Thick actualmean)

2

sum

lower, := Thick predict, 1"

0t 1 Yea~rpredictr - Tikactualmean )2

- qt(1 - t, Total means - 2) -Standarderror. _ _Ta+

2 ('s ( d p d ) sum

General area Tmin for this elevation in the Drywell

Tmingen 51 :c 541 (Ref. Calc. SE-000243-002)

9"1

750 -

ni~ck ei

upper

lower

Smeasured

0
Tmm'_gen 51

700 I-

650 j-

I I

0
'~: "

-

I I

I s = -0.513

600 I-

550

I I I I

1980 1990 2000 2010 2020
year predict, year peict, Year predict, Dates -Year predict

2030
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For the points which are thicker

upperf Thick highpredictr

0a t/ year predictf Thick actualmean2

+ qt I - t , Total means - 2 -Standard higherror' I (- + pI
2~ + (d It sum

lower, Thick highpredictf"

yt t 1 year predict Thick acaamean
+ - qt I -- t, Total mea - 2 -Standardhbigherror, 'J I + d +--- su

W0

750 I-

Thick higthprcdict

hiI2~h Triamrect

upper

Tmfngen 51

700-F

- I

"- -- 2- - -

L i I

rn highs = -0.46

6501-

600 -

1980 1990 2000 2010 2020
Y"'1 redct, Daies. yew reit yea predict, Ym predict

2030
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For the points which are thinner

UPPerf ý Thick 1owpredict,

at 2YStadardilwrrr I ++ qt I - Total means- I (d+I)

year prdict - Thick actualm2an)

sum

lowert := Thick lowprcdict.

a t 1 ~ ~yearpredictf Thlick atama

-q t .- ,Total en - 2 -Standard lw "-I + - I+-f -- at lm nY
2 I (d + I ) sum

700 I-

Thick lowpftdict

Wow ,,I

lower

upper

Tmin-ge 51

650

~j.~~±t~z ................
M lows = 0.335

60O -

350

1980 1990 2000 2010 2020

Y~ predict, 1)8" -Yra predict, Ye~ predict, Yea predict
2030

There are no pits identified at this location
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Appendix 4 - Elevation 50' 2" Bay 15, Area 23

Nov 9 2004 Data

The data shown below was collected on 11/912004.

page READPRN( "U:\MSOFFICE\DrywelI Program data\Oct 2004\DATA ONLY\D5123OO.txt")

Points 4 9 := showcells( page, 7, 0)

Points 49 =

0.731

0.765

0.743

0.768

0.753

0.759

0.752

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

0.754

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

0.757

0.714

0.725

0.751

0.743

0.701

0.732

0.759

0.741

0.758

0.754

0.743

0.763

0.76

Cells := convert (Points 4 9 , 7) NoDataCells := length( Cells)

For this location the following point is a pit and will be trended separately (Reference 3.22)

Cells := Zero one (Cells -No DataClls, 26)

Cells := deletczero cls (Cells, No DataCells)

No DataCells := length( Cells)

The thinnest point at this location is shown
below

minpoint := min(Points 49)

minpoint = 0.632

I
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Mean and Standard Deviation

A actual := mean( Cells) Ii actual = 744.854 a actual := Stdev( Cells) 0 actual = 18.313

Standard Error

Standard error actual
•No DataCells Standard error 2.643

Skewness

Skewness
( NO DataCells) ( Cells - 2 actual) 3

(No DataCells 1) -(No DataCells - 2)-(Oa atual) 3 Skewness = -0.99

Kurtosis

No DataCells'(No DataCells + ) (Cells

Kurtosis :=
(NoDoataClls - ').(NoDataCells - 2) (NODataCells - 3)X(O actual) 4 Kurtosis = 0.542

3.(No DataCells - 1)'
+

(No DataCclls - 2) .(No DataCells - 3)

Normal Probability Plot

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

r. := j -t- I i)J rank

Ysrt - srt.

rank
JPi : rows( Cells +4 I

4%
X :=I N Score.i := tool cnon( x ) - (Pi)-X]I
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Upper and Lower Confidence Values

The Upper and Lower confidence values are calculated based on .05 degree of confidence "a'

a .05 Tc qt[ 41 Tot= 2.011

9w 95%1/Con 1= actual - T actual Lower95%Con = 739.54
,No DataCells

O actual
Upper 95%Con p actual + Tcx. tu Upper 95%Con = 750.169

No DataCells

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) within +1- 3 standard
deviations

Bins := Make bins (it actual, 0 actual 2

2

3
Distribution := hist( Bins, Cells) 5

Distribution = 7
11

The mid points of the Bins are calculated

6
k ,= o .. 11 MBins + Binsk+ ) 0

Midpointsk k:=

2 0
0

normal curve0 := pnorm (Bins, , 1t actual, 0 actual)

normal curvek := pnorm(Binsk+ 1 ,1 actual'o actual) - pnorm(Binsk P actual,° actual)

normal curve := No DataCells *normal curve
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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 lower and
upper 95% confidence values.

Data Distribution

Distribufion

nonnal cu,

actual 744.854

a actual = 18.313

Standard error = 2.643

Skewness = -0.99

Kurtosis = 0.542

WJ 0
680 700 720 740

M~idpoints, Midpoinfts
760 780 800

Lower 95/con =795 Upper 95y.Con -750.169

Normal Probability Plot

3

2

N Scorei
XXX

0

-2

680 700 720 740 760 780

$1'
Past calculations (ref 3.22) have split this grid into two separate groups and performed analysis on both 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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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:

low pit =lessmean (Cells INo DataCells ,SOli) highpins: Morecman (Cells, No DataCells split)

Mean and Standard Deviation

plow actual mean (low points) olow actual Stdev (low points)

phigh actual mean (high pigh actual (high pi

Standard Error

et No.
of 32

Glow actual
Standardlow error

4length ( low pons
Standardhigh error actual

length (high points)

*1j

Skewness

Nolow DataCells := length (low points)

Skewness low (Nolow DataCells) I (low points - Plow actual)3

(Nolow DataCells - I ) (Nolow DataCells - 2). (Clow actual) 3

Nohigh DataCells := length (high points'

Skewness high (Nohigh DataCells) .X(high points - ghacual) 3

(Nohigh DataCellIs -1).- (Nohigh DataCells - 2). ((Thigh actual)3
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Kurtosis

Nolow DatCels.(Nolow DataCells + I) x.(Iow Points - Plow •c,=,)
Kurtosis low

Kurtosis high

(Nolow,,atels -,i). (Nolow DaaCells - 2).(Nolow DataCells -u3). (olow a,)4

3 (Nolow DataCells - i

(Nolow DaCells - 2) .(Nolow DataCells - 3)

Noh, DataCells Nohi DataCells + I )' -1(gh points -,•,igh actual)

(Nohigh DataCells - I) (Nohigh DataCells - 2). (Nohigh DataCells - 3). (ohigh actual) 4

3. (Nohigh DataCells - 1)2

(Nohigh DataClls - 2) (Nohigh DataCels - 3)

Normal Probability Plot - Low points

l := 0.. last(low points) srt low := sort (low points)

0.".11 " 1 '= I+

rank~ :ow ____ow_=____ow
rank lowI

ro lw points)

X 1 NScore o toot[ cnon() - (Powl) X

Normal Probability Plot - High points

b := 0.. last (high points) srt high := sort (high points)

h :=h + I
rank higN Xsrt high= Srt high, ) H~

2:Srtý high=srt high h

rank high,

P highh rows(high points) +- I

X 1= N-Score higN. ::- roof cnorm(x ) - (P ihh ) X1I
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Sheet No.
A4- 7 of 32

Upper and Lower Confidence Values

a := .05 Tot := qt I - - 48
211) 1 Ta = 2.011

ohigh actual
Lowerhigb 95%Con . piigh actual - Taa.

4Nohigh DataCells

ohigh actual

Upperhigh 95%Con : phigh actual +" TEt.

4Nohih DataCells

olow actual

Lowerlow 95%Con pilow actual - Tet -_____ctual

4Nolow DataCeIls

Olow ata

Upperlow 95%/oCon IdOW actual + TE C actual

4Nolow DataCells

Graphical Representation of Low Points

Bins low:= Make bins (piow actual' ,glw actual)

*1)

Distribution low := hist (Bins low, low points)

The mid points of the Bins are calculated

Distribution low =

N
0
1 •

2

0

2'

3

5

3

4

0

0

0

k := 0.. 11
Midpoints lowk

(Bins lOWk + Bins low)k+1)

2

normallow curveo := pnorin (Bins low, I plow actual , Olow actual)

normallow curvek pnorm (Bins lowk+ I'ow actual actualo pnorm (Bins lowk . WOW actual,glow actual

I normallow curve := Nolow DataCells "norallow curve
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Appendix 4 1AmerGen Calculation Sheet

Bay 15 Area 23
Subject: Calc. No. Re
Drywell Corrosion C-1301-187-E310-037

Results For Elevation 51' 10" Bay 15, Area 23 Thinner Points

v. No. System No.
187

Sheet No.
A4- 9 of 32

Distriburion low
L1
nornmllow curve

WlOw actual = 727.45

1o0W actual = 14.831

Kurtosis low = -0.037

Skewness low -0.925

Standardlow error 3.316

Nolow DataCells 20

780

734.118

0 ' J
* 680 700 720 740 760

Midpoins tow, Midpoints low

Lowerlow 9 5 vCon = 720.782 Upperlow 95%Con

N-sc" o1 l

X XX

2

X

X
X

xx
xx

xx
x

0- 70 7

x

×X

. I Ii !
-1

.1
690 700 710 720 7n i

The above plots indicates that the thinner points are normally distributed.

740 750



12/1U-/05 '2zG5:34

.r-1,49culation SheetAmerGen

Bay 15 Area 23
Subject:
Drywell Corrosion

Appendix 4

Sheet NO.
A4- 10 of 32

Calc. No.
C-t301-187-E310-037

Rev. No. System No.

XI•Z 187

Results For Elevation 51' 10" Bay 15, Area 23 Thicker Points

phigh actual = 757.286

•Ghigh actual = 6.66

Skewness high = 0.378

Kurtosis high = -0.317

Distribution high
.-L
nornisihigh cuv

Standardhigh error

Nohigh DataCel

= 1.259

is = 28

730 740 750 760 770 780
Midpoints high, Midpoints high

Lower 95%Con = 739.54 Upper 95%Con = 750169

2

NScore highh

xxx

0

[ . . . . x

x
xxX

X

X
X

X
x

X

x

x

x
x

I I I II

-I

-2
7445 750 755 760

WI high
765 770 775

The above plots indicates that the thicker points are normally distributed,
1 ,
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Bay 15 Area 23
Subject:
Drywell Corrosion

Calc. No. Rev. No.
C-1301-187-E310.037 xl z

System No.
187

Sheet No.
A4 11 of 32

Elevation 51' 10" Bay 15, Area 23 Trend

Data from March, 1990 to Sept. 2000 is retrieved.

For March 31 1990

d -=0

page := READPRN( "U:,\MSOFFICE\Drywell Program data\March 1990 Data\DATA ONLY\DD5123_March90.txt" )

Points49 := showcells ( page, 7, 0)

Data
Datesd := Day year( 3 31,1990)

Points 49 =

0.728

0.764

0.755

0.765

0.757

0.758

0.758

0.753

0.76

0.758

0.756

0.73

0.762

0.762

0.764

0.751

0.721

0.76

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

0.776

0.722

0.754

0.756

0.75

0.731

0.729

0.762

0.751

0.761

0.775

0.753

0.762

0.752

* 'J

nnn := convert(Points 4 9 , 7) NO DataCells := lcngth( nnn)

The following points are pits and are omitted from the calcaution of the mean. These pits will be
trended separately.

Point 26 is a pit and will be trended separately

Pit 26d Get-Pit data (nnn , No DataCells 26) ann := Zero one (nnn , No DataCells ,26)

Cels :=deletezero cells (nnn, No DataCells) No Cells.:= length( Cells)

O measuredd

P measuredd := mean( Cells) ' measured, Stdov( Cells) Standard errord m=
d No DataClls

high points = Moremean (Cells, No Cells, Split)

Pihigh measuredd : mean (high points)

ohigh measured8d Stdev (high points)

ahigh measured

Standardhigh errord length (high points)

low points:= lessmean (Cells, No Cells, Split)

tow anm low '

PloW measured :=mea ýI points)

alow measured, Stdev (low points)

olow measuredd

Standardlow errord :- m
4length (low points)
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Appendix 4

Sheet No,
A4- 12 of 32

d d + I

For April 26 1990

page := READPRN( "U:\MSOFFICE\Drywell Program data\April 1990 Data\DATA ONLY®5123_Apil9O.txt' )

Points49 - showcells( page, 7, 0) Dates 4 := Day yeaT(4 2 6 ,1 9 90 )

Points 49 =

0.739

0.769

0.758

0.771

0.763

0.778

0.772

0.757

0.764

0.764

0.761

0.734

0.77

0.773

Data

0.79

0.766

0.728

0.765

0.765

0.75

0.754

0.776

0.779

0.753

0.763

0.753

0.775

0.759

0.763

0.753

0.74

0.652

0.713

0.724

0.706

0.755

0.731

0.759

0.763

0.75

0.747

0.733

0.768

0.756

0.765

0.763

0.763

0.773

0.769

ninn :=convert (points 4 9 ,7) No DataCells := length( nnn )

0-1
Point 26 is a pit and will be trended separately

Pit 26d := GetPit data (nnn , No DataCells ,26) nnn := Zero one (onnn, No DataCells , 26)

Cells := deletezero cells (nnn, No DataCells) No Cells '= length( Cells)

o measuredd

9 measured := mean( Cells) G measuredd := Stdev( Cells) Standard errord := D,iN° DatCells

high points := Moremean(Cells, No Cells, Split)

Phigh measured d mean (high points)

Chigh measuredd Stdev (high points)

ohigh measured4

Standardhigh error ~length (high points)

low points := lessmean (Cells, No Cells' Split)

Plow measured4 := mean (low points)

Clow measured :d Stdev (low points)

o low measuredd

tlength (low points)

09
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d := dj- 1

page := READPRN( "UAMSOFFICE\Drywell Program data\Feb 1991 Data\DATA ONLY\DS123_F91.txt" )

Points49 := showcells( page, 7,0)
Data

Datesd := Day year( 2,23,1991 )

Points 4 9 =

0.733

0.769

0.764

0.783

0.79

0.76

0.767

0.755

0.766

0.761

0.771

0.73

0.767

0.766

0.768

0.767

0.734

0.765

0.767

0.751

0.749

0.765

0.768

0.753

0.761

0.752

0.757

0.764

0.759

0.754

0.747

0.645

0.727

0.717

0.701

0.758

0.726

0.757

0.76

0.754

0,733

0.733

0.769

0.763

0.763

0.755

0.757

0.76

0.76

nnn := convert (Points 49 7) No DataCells := length(nnn)

Point 26 is a pit and will be trended separately

Pit26 := Get Pit data (nn No DataCells26)nnn := Zero one(nn, No DataCells,26'*q)

Cells := deletezero cells (nnn, No DataCells)
No Cells := length( Cells)

0 measuredd
1 Smeasuredd := mean( Cells) a measuredd := Stdev( Cells) Standard r . a m u

8 No DataCells

highpoints := Moremean (Cclls,.No Cells, Split) lowpoints := lessmcan (Cells, No Cells, Split)

phighmeasured d mean (high points)

Ch'gh measured d Stdcv (high points)

chigh measuredd
Standardhigh error8 :=

,length (high pons

Ilow measuredd mean (low points)

Clow measured d = Stev (low points)

olow measured

Standardlow errord d
Slength (low points)
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System No.
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Sheet No.
A4-14 of 32

d =d + I
,71- S/1 ý4 / I--

page := READPRN( "U:\MSOFFICE\Drywell Program data\May 1991 Data\DATA ONLY\D5123_M9 1.txt" )

Points 49 := showcells( page, 7,0 ) Datesd := Day year( 5,23, 1991 )

Points 4 9 =

0.735

0.771

0.758

0.772

0.763

0.764

0.764

0.758

0.766

0.766

0.761

0.737

0,768

0.766

Data

0,769

0.757

0.729

0.766

0.767

0,74

0.754

0.766

0.771

0.754

0.762

0.752

0.75

0.763

0.767

0.747

0.74

0.648

0.714

0.724

0.705

0.757

0.727

0.76

0.762

0.754

0.738

0.746

0.767

0.757

0.766

0.762

0.759

0.768

0.759.

flflhi convert (points 49 7 ) No DataCells := length ( nnn )

W4 Point 26 is a pit and will be trended separately

Pit 26d := Get Pit data (nnn No DataCells, 26) nnn Zero one (ann NO DataCeils.26)

Cclls := deletezcro cells (nnn, No lataCells) No Cells := length( Cells)

0 measured4

1a measured d mean( Cells) a measurcd d := Stdev( Cells) Standard error := NoDataCes

highpo = Morcmean (Ceis,Nolp ssmo= Cells'n 1 ,No CellS'

hihpoints :=Mrma elN elSOOit low pointssn e Split)

phigh measured: mean (high points)

d hig measred : Stdev (high poi

t ahigh measured,Standardhigh errord .length (high points)

Pdow measured : mean (low points)

alowmeasured: Stdev (low points)

Standardlow er low measuredd
rr length (low points)

19
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d:=d-* I
For Nov. 2 1991

page := READPRN( "U:%MSOFFICEDV\ywell Program data\Nov. 1991 Data\DATA ONLY\ID523_N91.txt" )

Points 49 = showeells( page, 7, 0)

Data

Datesd := Day year( 11,2, 1991 )

Points 49=

0.736

0.772

0.762

0.78

0.766

0.765

0.773

0.757

0.769

0.768

0.767

0.747

0.771

0.771

0.769

0.763

0.728

0.771

0.77

0.748

0.755

0.768

0.771

0.756

0.769

0.757

0.771

0,764

0.766

0.759

0.748

0.65

0,726

0.722

0.702

0.763

0.73

0.757

0.638

0.773

0.745

0.731

0.768

0.759

0.767

0.772

0.777

0.778

0.764

nnn := convert (Points 49 , 7) No DataCells := length( nnn )

*J

Point 26 wase ommitted from all data and for Nov. 91 point 27 was deleted

Pit 26d := Get-Pit data (nnn, No DataCelis, 26)

nnn := Zero one (nnn, No DataCells, 26)

Cells := deletezero cells (nnn, No DataCells)

non := Zero one (nnn, No DataCells, 27)

No Cells length( Cells)

nimeasuredd
Srmeasured, := mean(Cells) o measuredd := Stdev(Cells) Standarderror-a m

44No DataCclls

high points := Moremean(Cells, No Cells' Split)

Piigh measured4 := mean (high points)

ohigh measured := Stdev (high pi)

ohigh measuredd

Standardhigh error,4  ai gh :oi )

ljength (high Points)

low points := lessmean (Cells, No Cells, Split)

Plow measuredd := mean (low points)

olowmeurdd: Stdev (low po "s

Clow measuredd

Standardlow erow := m r

rd 4length (low points)

."
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Appendix 4

Sheet No.
A4- 16 of 32

Calc. No.
C-1301-187-E310-037

Rev. No. System No.
,4"2 187

. ... . . d := d + 1

page := READPRN ( "U:\MSOFFICE\Drywell Program data\day 1992 Data\DATA ONLY\D5123_M92.rxt" )

Points49 := showcells( page, 7, 0)

Data

Dates d :=Dy year( 5 ,3 0 ,1 9 9 2 )

Points 49 =

0.757

0.778

0.767

0.778

0.776

0.767

0.77

0.765

0.773

0.775

0.768

0.738

0.772

0.774

0.776

0.765

0.734

0.77

0.776

0.745

0.764

0.774

0.778

0.763

0.767

0.756

0.756

0.763

0.771

0.755

0.752

0.656

0.712

0.727

0.706

0.764

0.736

0.767

0.77

0.755

0.746

0.752

0.775

0.767

0.775

0.769

0.768

0.77

0.771

nnn := onvert (Points 4 9 ,7) No DataCells := length( nnn)

@4)

Point 26 wase ommitted from all data

Pit 26 := P data (nnn No DataClls 26oClls 6)

Cells := deletezero cells (nnn, No DataCells)
No Cells :- length( Cells)

0 measUtedd
1/measured := mean( Cells) a measured := Stdev( Cells) Standard errord ;=

d ' rNo DataCells

highpoints := Moremean (Cells ,-No Cells, Split)

Athigh measured mean (high nts)

ahigh measuredd := Stdev (high points)

hligh measuredd

Standardhigh errord .= h i

4length (high pont

low points := lessmean (Cells, No Cells, Split)

WdOW easurd d mean (low Points)

Glow measuredd Stdev low p

Glow measutredd

Standardlow errord Glow mea sd

4length ( lowpons

49
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Calc. No.
C-1301-187-E310-037

Rev. No. System No.
,K4r 187

"-

Sheet No.
A4- 17 of 32

d :=d + I

page := READPRN( "U:\MSOFFTCE\Drywcll Program data\Dec. 1992 Data\DATA ONLYV\D5123_D92.txt" )

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

Data

Dates d := Da~ycar( 12,5,1992)

Points 49 =

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

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

0.768

0.746

0.748

0.65

0.705

0.73

0.704

0.765

0.728

0.754

0.763

0.772

0.745

0.757

0.774

0.76

0.772

0.763

0.765

0.769

0.769

nnn := convert ( oints 4 9 ,7) No DataCells := length ( nnn )

0., J
Point 26 wase ommitted from all data

Pit 26d := Get Pit data (rum ,No DataCelIs 26) nnn := Zero... (nnn No DataCells, 26)

Cells - deletezero cells (nnn ,No DataCells)
No Cells := length( Cells)

-measured := mean(Cells) omeasured := Stdev( Cells) Standard ;=a mcasUre-d
mNo DataCells

high points := Moremean (Cells ,No Cells' Split) low lessmean (Cells, No Cells' Split)

PJhigh measured d mcan (high points)

ahigh measured Stdev (high points)

ohigh measuredd
Standardhigh errord := olngth (high points)

WtOW measured d mean(low points)

Glow measuredd Stdev (low points)

olow measured,

Standardlow errord :
Jlength (low points)
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Appendix 4

Sheet No.
A4- 18 of 32

Calc. No.
C-1301-187-E310-037

Rev. No System No.
187

6?'/sii-/
d :=d + I

page := READPRN( "U:VMSOFFICE\Drywell Program data\Sept, 1994 Data\DATA ONLY\l)5123_94,txt" )

Points 4 9 .= showcells( page, 7, 0) Datesd := Day yer( 9,14,1994)

Points 49=

0.732

0.767

0.756

0.767

0.764

0.764

0.76

0.753

0.761

0.765

0.757

0.735

0.762

0.76

Data

0.764

0.749

0.725

0.761

0.765

0.741

0.753

0.762

0.767

0.752

0.758

0.75

0.748

0.759

0.763

0.74

0.74

0.645

0-705

0.724

0.7

0.757

0.723

0,756

0.759

0.748

0.742

0.748

0.766

0.752

0.749

0.758

0.756

0.764

0.754

nnn :.= convert(Points•4 9 , 7) No DataCells := lngth( nnn)

9- J

Point 26 wase ommitted from all data

Pit 26d := Get Pit data (ann ,No DataCclls, 26) ann := Zero one (nnn No DatCells, 26\one (nn, o Dat~ell

Cells := deletezero cells (nan, No DataCells)
No Cells := length( Cells)

0 m~ealsured

t measuredd = mean(Cells,) measured : error 8  N° DataCells

high points : Moremean(Cells, No Cells, Split) low points := lessmean (Cells, No Cells,Split)

ghigh measured d := mean(high points)

ahigh measured8d := Stdv (high points)

Standardhigh er ohigh measuredd

length (high points)

WOW raeasur¢. mean(low it)

Olow :easured Stdev (low point)

olow measuredd

Standardi ow Glwmaue8
error8 4'ength (low points)4N

40
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d := d + I

page := READPRN( "U:\MSOFFICE\Drywell Program data\Scpt. 1996 Data\DATA ONLY25 123_96.txt" )

Points49 := showcells( page, 7,0 ) Datesd := Day year( 9 9,1996)

Points 4 9 =

0.729

0.765

0.756

0.766

0.771

0.761

0.759

0.753

0.762

0.763

0.759

0.735

0.765

0.766

Data

0.762

0.758

0.722

0.783

0.779

0.735

0.748

0.761

0.77

0.752

0.761

0.753

0.744

0.76

0.754

0.745

0.738

0.638

0.709

0.719

0.685

0.754

0.725

0.752

0.758

0.754

0.754

0.725

0.766

0.753

0.745

0.769

0.752

0.768

0.763

nnn := convert (Poinits 49 , 7) No DataCells := length( inn )

W-3 Point 26 wase ommitted from all data

Pit 26 := GetPt d ,No [ataCells, 26) nnn := Zero oe (nnn ,O DataCells, 26)

Cells := deletezero cells (nnn, No DataCells) No Cells := length( Cells)

o measureddlx measuredd :=meen( Cells ) 0 measured8 : Stdev( Cells ) Standard ero -
er~d 4No DataCells

high points : Moremean(Cells, No Cells, Split)

lphigh measured := mean (high points)

ohigh measuredd Stdev (high points)

adhigh measured d

St dhigh errord ' len (highpoints)

low points := lessmean (Cells, No Cells' Split)

Wow measured mean(lowpoint)

Clow measured, Stdev (low points)

olow measredd

Standardlow errord Clow mea sd

length (lowpon)

I
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Calc. No. Rev. No.
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Ir Y/4,D/--
d := d +l

page := READPRN ( "U:\MSOFFICEMDrywcll Program data\Scpt 2000 Data\DATA ONLY\D5123_00.txt" )

Points49 := showcells( page, 7, 0) Datesd := Day ye(9,16,2000)

Points 49 =

0.735
0.768

0.74

0.77

0.754

0.763

0.756

0.746

0.756

0.76

0.757

0.736

0.764

0.759

Data

0.758

0.757

0.726

0.76

0.769

0.734

0.753

0.757

0.763

0.747

0.753

0.753

0.749

0.758

0.761

0.738

0.744

0.634

0,695

0.719

0.704

0.753

0.72

0.739

0.757

0.75

0.717

0.739

0.761

0.744

0.74

0.761

0.749

0.769

0.759

wnnn* convert (Points 49 ,7) No DataCells := length( nnn)

Point 26 wase ommitted from all data

Pit 26 d := GetPit data (nnn , No DataCells ,26) nnn := Zero one (nnn ,No DataCells ,26)

Cells := deletezero cells (nnn ,.No DataCels )
No Cells := length( Cells)

0measuredd
p measured := mean( Cells) measured = Stdev( Cells ) Standard errord - oataredd

d d TNO Data4;lls

high points Moremean(Cells, No Cells, Split)

phigh measuredd mean (high points)

ohigh measuredd Stdev (high points)

ohigh measuredd

Standardhigh errord - dhigh meas d

4length (high points)

low points := lessmean (Cells, No Cells' Split)

JIow measured mean (low p

Clow measuredd Stdev (low points)

olow mesured

Standardlow en'ord f ow su d

4length ( low points)
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s-//vo r
For Nov. 9 2004 d != d + 1

page := READPRN ( "U:\MSOFFICE\Drywell Program data\Oct 2004\DATA ONLY\D5123_00.txt" )

Points 49 := showcells( page , 7, 0 ) Datesd := Day year( 11,9,2004 )

Points 4 9 =

0.731

0.765

0.743

0.768

0.753

0.759

0.752

0.737

0.745

0.756

0.755

0.731

0.764

0.766

Data

0.747

0.755

0.722

0.753

0.768

0.724

0.733

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

0.757

0.714

0.725

0.751

0.743

0.701

0.732

0.759

0.741

0.758

0.754

0.743

0.763

0.76

nnn := convert (Points 49 . 7) No DataClls := length( nnn )

Point 26 wase ommitted from all data

Pit 26d := Get Pit data (nnn , No DataCells ,26) nnn := Zero one (nnn , No DataCells 26)

Cells := deletezero cells (nnn , No DataCells)
No Cells := length( Cells)

6 measuredd
pn measuredd := mean( Cells) a measured d := Stdev(Cells) Standard errord != _ a

dNo DataCells

high points Moremean (Cells, No Cells, Split) low points lessmean (Cells, No Cells, Split)

pIhigh measured d mean (high points)

ohigh measured Stdev (high points)

dd ohigh measured

Standarhigh,•length (high Points)

tdow measuredd :p mean•low Points)

wmeasureda : Stdev (low pn

Clow measuredp

StanIdardlow dw m r
rr tength (low points)
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Below are the results

Dates

I measured I

jPhigh measured =

749.479

757.146

755.333

754.75

758.957

761.521

757.729

751.271

751.792

748.333

744.854

758.171

763.974

762. ! 03

761.553
764.9

766.667

763.415

758.216

760

1757.8013

757.286

1.99.10

1.99.103

1.991.10 3

1.991 * 1 3

L.9929103

1.992- 103

1.99310 3

1.995.103

1.997.103

2.001 * 103

2.005 - 10

Ohigh measured

o measured =

I

M
16.884

17.223

16.721

15.504

16.833

16.561

16.52

15.423

18.487

16.662

18.3 13

Standgal error =

I

M
2.412

2.46

2,389

2,215

2.405

2.366
2.36

2.203

2.641

2.38

2.616

1.124

1.466

1.344

1.068

1.344

1.339

1.25

0.992

1.383

1.112

1.259

7-

6.649

9.155

8.391

6.583

8.503

8.68

8,003

6.033

8.41

6.291

6.66

Standardliigh error

I
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0

Wdow measured =

I

M
726.077

727.556

726

728.9

725

725.5

724.429

727.909

724.182

729.375

727.45

Clow measured =

M
13.326:

11.501

10.805

11.799

11.03

13.442

.14.01

14.425

16.247

14.596

14.831

Or YAý-

Standardlow error =

I

- Appendix 4

Sheet No.
A4- 23 of 32

3.696

3.834

3.602

3.731

4.169

5.488

5.295

4.349

4.899

3.649

3.316

Total means := rows(IL measured) Total 1

01

last( Dates)

SSE E
i= 0

last( Dal

SSE low Z

last( Da

SSE high Z
i=

last( Dates)

SSR :=
1=0

last( Dat

SSR low E

last( Dai

SSR high
i=0

(P measured- yhat (Dates., 1 measured))
2

plw'tes)glw.e) (low measured.l- yhat (Dates.tlow measured)i) 2

0

tes)

Pg measured, yhat (Dates. phigh eaud)i)2

(Yhat(Date 4~masurmea-suared

(yhat (Dates. iow measured)n - mean (urw measured) )2

(S )

(yhat (Dates, phigh ea rd i -mean (Ohigh measured))2
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a /Ivor
DegreeFree . ;= Total means - 2 DcgreeFree reg := I

MSE SSE
DegreeFree ss

Standard error := FM

SSR
MSR :=

DegreeFree reg

MSRF actaul := --R
MSE

SSE lowMSE Ilow '- re'ro3DegrccFree ss

Standard lowerror M

SSR tow
MSR low

DegreeFree Teg

F lowMSR low
F low actaul :- M S EloMSE low

SSE high
M SE high "- hig h s

Standard highrr :=MS high

SSR high
MSRhigh := hg

DegreeFrcc rtg

F MSRhigh
F-high actaul MSE high

0. J

For 95% confidence level the F Critical is calculated as follows

a := 0.05 Fcritical := qF( - a, DegreeFree reg, DegreeFre ss) Fcritica] = 5.117

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

F actaul
F ra tio ' -

F critical

F ratio 1.92

F-low actaulF -low -a i :=wratio F critical

Flow ratio =0.16

F hih -F. high actaul
F rioh~ , ' - F c ritic a l

F high ratio - 1.046

Since the "F* ratios for the overall mean and the mean of thinner points are greater than one. Therefore the
regression model is appropriate.
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The following will plot the results for the overall mean, the mean of thicker points, and the mean of thicker

points.

i := 0.. Total means -l

99rand measured I.: m an (A maue) agrand measured : Stdev (4 measured)

ogrand measured
randStandard error

5Total en

agrand lowmeasured '= Stdev (9ow measured) Wowhgrand measured, := mean (Ilow measured)

- grand lowmeasured
GrandStandard lowerror

FTotl means

cgrand highmeasured := Stdev (high measured) phighgrndmeasure mean (Phlirgbmeasure)

GrandStandard hand bighmeasured
t an hgherror = VTOta means

~meaured

W1ow mieasured

0 E3

jpdowhgrand measred

1990 1992 1994 1996 1998 2000 2002 2004
Dates

.1
Jlgrand measured, 753.742

mean (Piow measured) 726,58

mean (phigh measured) 761.282

GrandStandard error 1.523

GrandStandard lowerror = 0.533

GrandStandard higherror 0.969
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The F Test indicates that the Regression model does holds for overall mean and the mean of thicker points.
However, the slopes and 95% Confidence curves are generated for all three cases.

ms "= slope(Dates, measured) Yb := intercept (Dates, ' measured)

W J

mlows :=slope• Dates, plow m As rd~'~'P ~ P~c~"measured)

m highs slop.(Dates, phigmeasued)

at .= 0,05 k := 23

Yearpredict, := 1985 + F.2

Thick predict "= m s'Yearpredict t Y b

Thick lowpredict = mI lows.Year predict + Y

*Thick highpredict -= mhighs Ye'ar predict +

Thick actualmean := mean( Dates)

sum :j (Datesd - mean( Dates ))2

Ylowb .:= intercept (Dates, plow measured)

Y highb := intercept (Dates, phigh measured)

f := 0..k - I

.q
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p
For the overall mean

Upper := hickpredictf

a ~~~ Tt a~ c r +)t n a d r rI ( I +- (Y ea predict, Thick actualinean) 2

lowerf Thick peit

+-fqt(I - at , Total -2LSadr/1 J (yearpred.c - Thick actualmean):
+ k 2 means - etndard ,To (d-1 sum+ P f

General area Tmin for this elevation in the Drywell

Tminngen 51 f := 541 (Ref. Calc. SE-000243-002)

@4.)

K750

Thickprdc

measured
Mr~in-getn 5t

700 ý

m = -0,777

650 -

6001-

$30 - IIIII prdit I5 eitY I I I

1980 1990 2000 2010 2020 2030
year predict, Year predict- Year predict, Dates, Year prc&cA

Ilwer22 = 714.795 yearpredct2= 2.029*103
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For the thicker points

upperf Thick highpredict"

/ at

+ qt I -.- ,Total means
2 mraTs

2) 1 (~y ear P ~ k~
2 -Standard higherror +(d + 1)

Thick actualme

s.um

lowerf: Thick highpr -dict .", f
J

. ,Total - 2 ,Standard higherror "Jl + 1 (year prcdictf - Thick ( - )um

2 means sm

800

750

Thick hgpec

lower

Imin-gen 51

700

I I-I

650

Omhighs = -. 1

600

.550

1980 1990 2000 2010 2020
year pedict. Dates. year ,prdict. year predict, yer predict

2030

lower,2 = 738.036

.1
Year prediCt.2 ý 2.029- 10'
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For the thinner points

Upperf : Thick opcit

a prdit ya rdc hc cul

2 ~~(d +I) su

lower f Thick lowprcdict~

+-fq(1 - ., Total mea~s - 2) Stanldard lowerror .J1 +dj +) (ar.

0.) 750

.................... ....

700W

Thick lwrdc

1110w meaCsured

lower

upper

Tmio..gn 5

UMMUM

650 ý-

600 t-

550

" lows = 0.109

2030

I I I

1980 1990 2000 2010 2020
year predict. Doles, year predict, yew predict Yew predict
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The following trends are shown for pit 26

Local Tmin for this elevation in the Drywell

Ai := max(Pit 26)

$Ff114o-
Tmin local 51f 36C(Ref. Calc. SE-000243-002)

Bi min(Pit 26)

Pit 26 Trend

700

6001-

Pit 26

Tnmin local 51

I I +

500 I-

400 -

. . .. . ii I I

1990 1992 1994 1996 199"
Datm

2000 2002 2004
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The F-Ratio is calculated for the worse pit (#26) Pit worse := Pit 26

last( Dates )
SSE pit E ( Pit wrse- yht(atesPit Worse)) 2

i= 0

last( Dates )
SSR pit E( yhat (Dates, Pit wors mean (Ptworse))

i= 0

SSE pitMSESE

pit DegreeFree ss StPit err := M Pit

MSR pit Fpit actaul
Fpit actaul := M Fpit ratio F- ctal

MSE pit F critical

SSEpit ' 182.671

SSR pit= 7388.965

SSRpi

MSRpit : Pit
Degreeree g

Fpit ratio = 3.745

101.1 'J

Therefore pit 26 may be corroding.

m.pit : slope (Dates ,Pit worse) Mtpirt -1,328 Ypit intercept (Dates,Pitworse Ypit= 3.293"103

The 95% Confidence curves are calculated

Pit curve := m pit year predict '- Y pit

Pit actualmean := mean( Dates) sum : (Datesd - mean( Dates)
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+ qt(1 - .!Total means-2ý -StPit earjl +
\ 2 /(dt 1)

(year predict - Pit actualmean)2

sum

lOPltf :=Pit C-Urve~ Pf cuama

7.2 ,'otai means )S it (di- 1) sum

Local Tmin for this elevation in the Drywell Tminlocal 5 0 f:=360 (Ref. SE-000243-002)

min(TminJocal 51)- 25 = 335
max(uppit) -- 2 5 = 693.143

Curve Fit For Pit 26 Projected to Plant End Of Life

600

Pit 26

lovit

5001

I I

m pit = -1.328

4W0

300
1990 2000 2010

Date3,year predict-y' predict
2020 2030

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 or life extension.

minpoint = 0.632

required rate. "-

year predict,2 = 2.029-103

1000.minpoint- Tminjloca151s)

Tmin_local 5 1 22 360

1000-minpoint- Tmin-local 51 = 272

0. (2005 - year predict),22 requred rate. =11.333
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Appendix 5 - Elevation 51' 10" Bay 13, Area 32

Nov. 9 2004 Data

The data shown below was collected on 1119/2004 (reference NDE data sheet 2000-034-006).

page READPRN( "UA.MSOFFICE\Drywell Program data\Oct 2004\DATA ONLYD5232_00.txt")

Points 4 9 := showcells( page, 7, 0)

Points 49 =

0.709

0.71

0.714

0.717

0.716

0.708

0.716

0.707

0.71

0.687

'.646

0.694

0.707

0.7

0.714

0.715

0.711

.0.713

0.717

0.718

0.717

0.712

0.697

0.681

0.714

0.719

0.718

0.697

0.715

0.708

0.713

0.715

0.716

0.717

0.684

0.672

'0.621,

0.711

0.714

0.717

0.716

0.706

0.703

0.67

,0.562

0.674

0.706

0.71

Cells := convert(Points 49. 7) No DataCells := klngth( Cells)

For this location the following points are pits and are trended separately (Reference 3.22)

Cells : Zero (Cells, No DataCells -20) Cells Zeo . (Cells , No DataCells, 25)

Cells Zeo on* (Cells ,No Dta•e•ls .23) Cells Zero oe (Cells, No DataCells, 28)

Cells := deletezero Cells (Cells, No DataCells)

No DataCells := length( Cells)

The thinnest point at this location is shown
below

minpoint := ain (Points 49)

minpoint = 0.562

A)
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V actual := mean( Cells) t actual = 706.778
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o actual := Stdev( Cells ) o actual = 13.04

Standard Error

oactual
Standard error 

actual

No DataCells
Standard error = 1.944

Skewness

Skewness,-=
(No DataCells) I(Cells - A , actual) 3

(No DataCells - I>(No DataCells -2) ( actual) 3 Skewness= "1.618

Kurtosis

Kurtosis :=
NODataCells(No DataCells +-;) .I(CeIls-i'actual)4

(NODalaCells - lX(NoDataCells - 2).(NODataCells - 3(actual)4 Kurtosis = 1.761

3"(NoDataCclls - 1)2
±

(No DataCells - 2) (No DataCells - 3)

Normal Probability Plot

j 0.. last( Cells)

r. t= I-
I

srt sort( Cells)

ra n k. .-

srt = srt.J

rank

pi rows( Cells) + I

X NScore. .o root[cnorn(x) - (I,, ]
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Upper and Lower Confidence Values

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

a :=.05 Ta := q{( - .)48] T'2.1

Lower 95%Con =J actual - T"a Lower 95%Con= 702.869

No DataCclls

Upper 95%Con I' actual + To' a ......l Upper 95%Con 710.686

FNo DataCells

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) within +1- 3 standard
deviations

3

Bin% : Make bins (Aactual, ' actual) 0

3

0
Distribution := hist( Bins, Cells) 4

Distribution = 3

The mid points of the Bins are calculated 13

19

0

k := 0.. 11 Midpointsk (BinSk + Binsk.i +1 0

2 0

0

normal curve0  pnornn (Bins, , IL actu, aacml)

nornal curve :k Pnorm ( Bins,-+ 'Lactual', actual)= PnOrM(BinsSk, actual,° actual)

A, normal curve No DataCells .normalcurve
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Results 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

20

I5

10

Dlitribution
.1.
normal

lt actual = 706.778

0actual = 13.04

Standard error = 1.944

Skewness = -1.618

Kurtosis = 1.761

0-71J 670 680 690 700 710 720 730 740 750
Midpoints, Midpoints

Lower 95%Con = 702.869 Upper 950/,o. 710.696

Normal Probability Plot

3

2

1

NSoomjX XX 0

I I 1

x

x

'CX

xxXXX
-I

-2 k-

-3

; .. I A*#

0

670 680 690 700 710 720

3I-

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. tn order to be consistent with past calculations this data will be split in
two groups and analyzed. The entre data set will also be evaluated.
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This value will results in a thinner sub set of 13 points to which is consistent with previous
Split := 7 calculations (ref. 3.22).

The two groups are named as follows:

low •oo•ts mea (Cells No Daucc,,' Split) high points Moremcan (Cells ,No DataCells, Split)

Mean and Standard Deviation

OWactual : mean(low onts Olow actual : Stdev (low points)actual poin• ( pghoints
Phigh actual =mean (high ohigh actual : Stdev high

Standard Error

No.
f 31

olow actual
Standardlow 

-a

length (low points)

ahigh actual
Standardhigh error h a

4length (high points)

0- J
Skewness

Nolow DataCells := length (low points)

Skewness low (Nolow DataCells) .X(low points - plow ac ,l)3

s - )w(Nolow D -
(Nolow Dat,:cIs -1 ).(o ,Is•°, - 2). (low acua)•

Nohigh DataCells : length (h points)

Skewness high (Nohigh DataC.lls) .X(high points - Odigh actual)3

(Nohigh DataCells - I ) -(Nohigh DataCells -2).- (Uhigh actual)'
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Kurtosis

Kurtosis low :=

4

Nolo, DataCells * (Nolow DataCells + I.(low points - Pwlow actual) c

(Nolow DataCclls - I), (Nolow DataCells -2) )(Nolow DatCells - 3) * (Olow actual)'4

3 .(Nolow DataCells - 1)2

-(Noow ataCells - 2) (Nolow DataCels - 3)

Nohig h DataCells ' h DataCells +i I) . high points - p h actual)
Kurtosis high :=

(Nohigh DataCells - 1) (Nohigh DaaCclls - 2) (Nohigh DataCells - 3). (0high actual) 4

+ -3 (Nohigh DataCells - I 7
(Nohig• DataCells - 2) (Noh•gh DataCells 3)

Normal Probability Plot - Low points

I:= 0.. last(low points) Sri low := sort (low points)

L I := I+ I
Isrt low "Sr low').

rank low,
I ~ srt low aSrtlow

rank lowI

I rows (lowpoints) +I

x I NScore low root[ cnorn(x) - iow ]

Normal Probability Plot - High points

h := 0.. last (highbpoints) Srt high ;=sort ( high points)

Hh := h + I
rank highi 

S=

hih IS# high= St high0 - rank higN
ih -'rows (high point) t- I

X : I NScore high h r= oot Icnorrn(x )- ( Phigh ) ,X I
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.* Upper and Lower Confidence Values

a := .05 Ta :=t[( - .2)48]
Ta = 2.011

0high actual
Lowerhigh 95 0%*Con Phigh actual - Ta- . hcu

/N1ohigh DataCells

ohigh actual
Upperhigh 95%Con := pI21gh actual t TcE.

4Nohigh DataCells

Glow actual
Lowerlow 95%Con := pWow actual - T .Nolow atal

NowDataCells

Upperlow 95%Con := plow actual + To. actual

iNolow DataCells

Graphical Representation of Low Points

Bins low := Make bins (Plow actual I olow actual)

Distribution low := hist (Bins low, low points)

Distribution low =

r0

0

0
3

1

2

0

3

2

0

0

0

The mid points of the Bins are calculated

k := 0.. 11
Midpoints lOWk

(Binslow k + Bins low )

2

nomnallow curve0 := pnorm (Bins low, I Plow actual. Olow actual)

nornallow :pnon (Bins low Plow atual I 'low acua pnorm(Bins -Plow actual , 01 0a
curve k I k~w

normallow curve := Nolow DataCells .normallow curve



Are•nCalculation Sheet Appendix 5ArnerGen

Bay 13 Area 32
Subject: Calc.
Drywell Corrosion C-13i

Graphical Representation of High Points

No. Rev. No. System No.
01-187-E31"-037 /t^A- 187

Sheet No.
A5 -8 of 31

Bins high := Make bins (phigh aal. ohigh actul)

Distribution high := hist (Bins high' high points)
Distribution high =

0

0*

4

3
5

3
7

4

7

0
0
0

(Bins highk + Bins highk + Ik .= 0. 11 Midpoints highk 1-k 2

normalhigh curve 0  pnorm (Bins high, , lhigh actual, ohigh actual)

nornalhigh curve k pnorm (Bins highk I r highactual'CrhighaCtal) - pnorm (Bins high,, phigh actual, high act

normialbigh curve :=Nohigh DataCells .normalhigh curve

."
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/.
Results For Elevation 51' 10" Bay 13, Area 32 Thinner Points

3

4

2

DistribuItion low

nonOTallow c~urve

I I I I I I

Plow acal = 687.182

olow actual = 11.839

Kurtosislow = -1.532

Skewness low - -0.21

Standardlow error 3.57

Nolow DataCels = 11

W;44 A'l

650 660 670 680 690 '00
Midpoints low, Midpoints low

110 720

Lowerlow 95%Con = 680.005 Upperlow 95%Con = 694.359

2

NScore l

xx x
0

I I I

x

x

x
xx

x
x

xx

-- I

--

-2
0o 673 680 685 690 695 700

sd low,
705

The above plots indicates that the thinner area is normally distributed.
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Sheet No.
AS -10 of 31

11high actual = 713.118

ohigh actual = 3.852

Skewness high -t.44

.4.)

Eistribution high

Lormalhigh curve

Kurtosis high = -1.029

Standardhigh error = 0.661

Nohigh DataCells = 34

I

I
!

700 705 710 715 720

Midpoints high, MiNdlonU high

Lower 95%Con = 702.869 Upper 95%Con

725

710.686

N coe ghh

X XX
0

I x

X

x

x

x
- x

x
X

xX

II I I II

-1

706 709 710 712 714

S6t highh

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

716 718 720

1 "041
is
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d := 0

Elevation 51' 10" Bay 13, Area 32 Trend

Data from Feb. 1990 to Sept. 2000 is retrieved.

For April 26 1990

page := READPRN( "U:\MSOFFICETDrywell Program data\April 1990 Data\DATA ONLY\D5232_April 1990.txt" )

Points 4 9 := showcells(page,7,0) Dates, := Day Year( 4,26,1990)

Data

Points 49 =

0.715

0.712

0.719

0.718

0.719

0.713

0.72

0.711

0.708

0.663

0.594

0.702

0.713

0.712

0.715

0.693

0.714

0.713

0.72

0.722

0.72

0.713

0.699

0;683

0.622

0.717

0.721

0.721

0.697

0.713

0.712

0.711

0.717

0.719

0.72

0.688

0.647

0.628

0.714

0.732

0.721

0.719

0.7

0.704

0.676

0.558

0.696

0.667

0.687

0400)ý

rnn := convert(Points 4 9 , 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 20d Get-Pit data (non , No DataCells ,20) Pit 2 5d Get-Pit data (nnn ,No DataCells 25)

t := Get Pit data (nnn,No DataCells 23) Pit 2 8  Get Pit data (nnn ,No DataCells 28)

nnn Zero one (nnn, No DataCells, 20) nnn Zero o. (nnn, No DataCells,25)

nnn Zero one (n ,No DataCells 23) nnn Zero one (nnn, No DataCells, 28)

Point 34 was omitted from the 4/26/90 data (ref. 3.22.) nnn := Zro one(nnn,No DataCells, 34)

Cells := deletezero celI (nnn, No DataCells) No Cells := length( Cells)

0 measuredd

pmeasured 8 := mean( Cells) o measured := Stdev( Cells) Standard erord:= measuredl

h d = No DataCells

high pont '=Moremean(Cells, No Cc,, pi low n lessmean (Cells, No Cells'Sli

highmeasured =mean(highpoints)

ohigh measured d Stdev (high points)

ohigh measureda

Standardhigh error8 := mtasured d

4length (high pons

Plow measuredd := mean(low points)

(low measuredd :2 Stdev (low points)

Clow measured d

Standardlow error: low pl"ra •ength (low points)



1210/Ca5 S12:G nd:34

Calculation Sheet Appendix 5AmerGen

4 Bay 13 Area 32
Subject:
Drywell Corrosion

Calc. No. Rev. No.
C-1301-187-E310-037 'Xý

System No.
187

Of

Sheet No-
A5 -12 of 31

d :=d +

For Feb. 23 1991

page := READPRN( "U:\MSOFFICE\Drywell Program data\Feb 1991 Data\DATA ONLY\D5232_F9J.txt" )

Points 49 := showcells ( page, 7,0 ) Datesd := Day year( 2 ,23, 1991 )

Points 49 =

0.713

0.718

0V717

0.717

0M717

0.709

0.719

0.708

0.712

0.663

0.594

0.697

0.71

0.708

Data

0.713

0.691

0.71

0.711

0.718

0.722

0.719

0.71

0,701

0.681

0,621

0.715

0.72

0.719

0.695

0,714

0.709

0.711

0.736

0,729

0.726

0.684

0.643

0.626

0.71

0.713

0.719

0.717

0.703

0.704

0.669

0.558

0.678

0.667

0.715

nnn := convert (Points 49' 7) No DataCells := length( nnn)

Pit 20 d Get Pit data (nnn,No DataCells, 20) Pit 25d GetPit data (nn, No DataCells 25)

Pit 2 3 d GetPit data (nnn , No DataCells ,23) Pit 28d Get Pit data (nnn No DataCells 28)Pi d3 =GtPtdt nn oDt~ts 3

nnn := Zero one (ann, No DataCells' 20)

nnn := Zero one (mm, NO DataCclls, 23)

Point 33 was omitted from the 2/23191 data (ref. 3

Cells := deletezero ,I], (nnn, No DataCells)

nnn Zero one (rnn, No DataCells, 25

nnn Zero one ("nn, No DataCells' 28)

.22) nnn := Zero one (nnn , No DataCells, 33)

No Cells length( Cells)

a measured

W measured, := mean( Cells) a measured d:= Side( Cells) Standrd error'

8dNo DataCells

highpoints := Moremeam(Cells ,No Cells, Split) low p lessnean(Cells No Cells, Split)

bhigh measuredd ( mean (high points)

Chigh measured := Stdev (high points)

oShigh measuredd

aah eo lb(high points)

Plow measured := mean low points)

Clow measured8 :d Stdev (low points)

olow measuredd
Standardlow err := l

ý' Am,

10
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d ;=d + I

page := READPRN( "U:\MSOFFICE\Drywcll Program data\May 1991 Data\DATA ONLY\D5232.M9I.txt )

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

Data
Datesd := Day year( 5,23, 1991 )

Points 49 =

0.69

0.711

0.718
0.718

0.719

0.712

0.719

0.713

0.706

0.663

0.592

0.699

0.711

0.71

0.716

0.696

0.713

0.712

0.719

0.721

0.72

0.711

0.66

0.682

0.62

0.716

0.72

0.721

0.697

0.714

0.71

0.71

0.716

0.718

0.719

0.687

0.646

0.626

0.712

0.713

0.72

0.718

0.7

0.704

0.669

0.555

0.681

0.665

0.684

nnn := convert (Points 49, 7) No DataCells := length( nnn )

Pit 20 GetPit data(nnn, No DataCells ,20) Pit 25 := Get Pit data (nnn, No DataCells, 25)

Pit 23  GetPit data (nnn ,No DataCeils ,23) Pit 2 8 := GetPit data (nnn No DataCells 28)
d*IID nnn := Zero one(nnn ,No DataCells, 20) nnn := Zero ne(nnNo DataCeils, 25)

nnn := Zero one (nn. No DataCells, 23) U

Point 11 was omitted from the 5/23/91 data (ref. 3.22).

Cells := deletezero cells (nnn, No DataCells) No r

nn := Zero one (nnn, No DataCells, 28)

nnn = Zero one (ann , No DataCells' I)

ells := lcngth( Cells)

omeasuredd
11 measuredd := mean( Cells) o measuredd - Stdev( Cells) Standard error, 0d

d No DataCells

g Moremcan(Cels, No Cells Split) low points := 'esmean (Cells, No Cells, Split

phigh measured = mean (high points)

bhigh measured d Stdev (high points)

ohigh measured,

herrord '

tlow measured = mean (low point,)

olow measured := Stdev (low points)

e o ow measuredd

alength (low points)
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d :d +I

page - READPRN( "U:\MSOFFICE\Drywell Program data\Nov. 1991 Data\DATA ONLY\D5232_N9L .txt" )

Points49 := showcells( page, 7, 0) Dates d ,=DayYea 1,,91

Points 49 -

0,718

0.713

0.722

0.72

0.722

0.714

0o724

0.718

0.715

0.681

0.601

0.701

0.715

0.71

Data

0.724

0.7

0.715

0.717

0.722

0.732

0.724

0.717

0.705

0.691

0.626

0.721

0.73

0.724

0.721

0.723

0.716

0.72

0.728

0321

0.726

0.689

0.653

0.63

0.717

0.718

0.722

0.72

0.72

0.71

0.675

0.563

0.679

0.671

0.681

nnm := convert (Points 4 9 ,7) No DataCells := length( nnn)

Pit 2 0d := Get-Pit data (nmn, No DataCells' 20) Pit 25 d := Get-Pit data (nn, No DataCeIls, 25)

Pit 23 d= GetPit data (nnn, No DataCells 23)

nnn Zero one (nnn, No DataCells 20)

nnn Zero one (nnn No DataCells 23)

Cells := deletezero cells (nnn, No DataCells)

Pit 28d := Get Pit data (nnn, No DataCells , 28)

nun := Zero one (n.m No DataCells 25)

nn: Zero one (n"n No DataCells '28)

No Cells := length( Cells)

tmeasuredd
ma mean( Cells) o measuredd Stdev( Cells) Standard Dma d No DataCells

highpoints := Moremean (Cells, No Cells , Split) lowpoints := lessmean (Cells, No Cells, Split)

ghigh measuredd mean (high points)

Ohigh measuredd := Stdev (high points)

o high measuredd
Standardhighength 

(high points)

Wlow measuredd mean (low points)

Clow measuredd Stdev (low points)

I low measured,

Standardlow errord -

. length (low points)
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d :=d I

page := READPRN( "U:WMSOFFICE\Drywell Program data\May 1992 Data\DATA ONLY\D5232~M92.txt" )

Points49 := showcells( page, 7, 0)

Data

Dates d' Dayy~,.(5,30,1992)

Points 49 =

0.715

0.713

0.721

0.72

0.72]

0.714

0,72

0.71

0.71

0.664

0.598

0.703

0.715

0.714

0.711

0.691

0.714

0.715

0.724

0.723

0.722

0.714

0.701

0.685

0.621

0.721

0.721

0.723

0.699

0.716

0.71

0.713

0.721

0.721

0.722

0.694

0.645

0.63

0.724

0.72

0.723

0.721

0.718

0.705

0.676

0.557

0.684

0.667

0.705

mmn; convert (Points 49 -7) No DataCells := length( nnn)

Pit20d = GetPitdata(mnnn, NODataCells, 20) Pit 25d := GetPit data(nnn ,No DataCells ,25)

Pit 23d := Get Pit data (nnn, No DataCells, 23)

nn:= Zero onofnnn', NoDataCells' 20)

rnn := Zero one (nnn, No DataCells 23)

Cells := deletezero cells (nnn, No DataCells)

Pit 2 8d Get Pit data (nnn, No DataCells ' 28)

nnn Zero one (nnn,No DataCells, 25)

nnn := Zero one (nnn, No DataClls, 28)

No Cells := length( Cells)

o measuredd

A1 measuredd := mean( Cells) a measuredd := Sidev( Cells) Standard error 8 :-

er No DataCells

high poins := Moremean (Cells, No Cells, Split) low points := lessmean (Cells, No c.ells' Split)

pigh measured = mean (high points)

ohlgh measureda d Stdev (high points)

chigh measuredd

Standardhigh errord length (high points)

Wow measuredd mean (low points)

alow measured Stdcv low es)
d points)

Standardlow erod olow -mcasured8d

eror ength ( low points)



Qb f OS 12:05:34

AmerGen Calculation Sheet Appendix 5

Bay 13 Area 32
Subject:
Drywell Corrosion

For Dec. 5 1992

Calc. No.
C-1301-187-E310-037

Rev. No. System No.
X4- 187

Sheet No.
A5 -16 of 31

d -d +l

page := READPRN( "U.\MSOFFJCE\Drywell Program data\Dec. 1992 Data\DATA ONLYID5232_D92.txt" )

Points49 := showcclls( page, 7,0)
Datesd :=DayY.ya( 12, 5, 1992 )

Points 4 9 =

0.72

0.718

0.72

0.72

0.722

0.712

0.721

0.713

0.715

0.69

0.603

0.689.

0.71

0.706

Data

0.722

0.696

0.717

0.714

0.721

0.723

0.721

0.716

0.707

0.686

0.635

0.717

0.725

0.723

0.705

0.716

0.715

0.717

0.72

0.723

0.722

0.688

0.639

0.626

0.715

0.718

0.723

0.722

0.718

0.707

0.673

0,565

0.675

0.648

0.68

nnn := convert (Points 4 9 7) No DataCells := length( nrn )

@2, Pit20d : Pit d (nn , No DataCels, 20) Pit 2 5 : Get-pit ata (nn , DataCells, 25)

Pit 2 3 d:= Get Pit data (nnn, No DataCells 23)

nan Zero one (nnn, No DataCells, 20)

nnn =Zero one (n-n, No DataCells' 23)

Cells := deletezero cells (nnn, No DataCells)

Pit 28  - GetPit data (nn., No DataCells, 28)

onn Zero one (nnn, No DataCells, 25)

non Zero one (nnn, No DataCells, 28)

No Cells := length( Cells)

a mneasuredd
At measured := mean( Cells) 0 measured := Stdev( Cells) Standard errord -ud

ddNo DataCells

high points := Moremnean (Cells, No Cells, Split)

ihghn measured d mean (high points)

chigh measuredd Stdev (high points/

Ihigh measuredd

Standardhigh error, liength (high points)

low points := lessmean (Cells, No Cells, Split)

Wow mei,.rd mean • low points)

Glow measuredd Stdev low pints)

Wlow measuredd

Standardlow errord : length (low
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d := d.j- I0
page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept. 1994 Data\DATA ONLY\D5232_94.txt" )

Points 4 9 := showcells( page, 7, 0)

Data
Datesd := Day yea.( 9, 14, 1994 )

Points 49 =

0.715

0.71

0.714

0.717

0.717

0.709

0.718

0.706

0.707

0.664

0.593

0.693

0.708

0,707

0.713

0,689

0.71

0.713

0.716

0.72

0.719

0.711

0.695

0.681

0.623

0.713

0.718

0.72

0.694

0.709

0.709

0.712

0.715

0.717

0.719

0.684

0.642

0.623

0.71

0.713

0.719

0.716

0.7

0.703

0.666

0.556

0.676

0.667

0.672

nnn := convert (Points 4 9 , 7) No DataCells := length( nnn )

Pit 20 G= Get Pit data nn NO DataCells. 20) Pi25d .= GetPitdata(nnn, No DataCells,25). 2

0-41 Pit 2 3 d := Get Pit data(nnn, No DataCells ' 23)

nnn := Zero one (nnn, No DataCells, 20)

nnn = Zero one (nnn, No DataCells, 23)

Cells := deletezero cells (nmn, No DataCells)

Pit 28d := Get-Pit data (nnnr, No DataCells , 28)

nnn Zero .ne (nnn, No DataCells' 25)

nnn Zero one(nn, No DataCells 28)

No Cells := length( Cells)

omeasuredd
I measuredd := mean( Cells) o measuredd != Stdev( Cells) Standard me

errrd •No DataCells

high points := Moremean(Cells, No Cells, Split)

Aihgh measured mean(high p

(high measuredd := Stdcv (high points)

Standardhigh CT~d - chigh measuredd

4length (high points)

lOw points - lessmean (Cells, No Cells' Split)

glow measured : mean (low points)

Clow measured d Stdev (low points)

Clow measuredd

Standardlow error, :-

Flengthi (low pons
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For Sept. 9 1996 d d + I

page : READPRN( `U:\MSOFFlCE\Drywell Program data\Sept.1996 Data\DATA ONLY\D5232_96.txt" )

Points 49 showcclls( page, 7, 0 Dates d :=Day year(.9, 9, 1996)

Data

0.712 0.712 0.714 0.711 0.7 0.687 0.687

0.709 0.712 0.688 0.725 0.712 0.668 0.701

0.714 0.692 0.71 0.709 0.71 0.622 0.675

Points 49 0.717 0.586 0.711 0.618 0.713 0.712 0.589

0.715 0.7 0.715 0.712 0.713 0.716 0.678

0.71 0.71 0.719 0.717 0.715 0.716 0.647

0.718 0.708 0.717 0.745 0.733 0.717 0.708

1

nnn :=convert (points 4 9 ,7 )

Pit 20 d Get-Pit data (nnn, No DataCells, 20)

Pit 23di GetPit data (nnn, No DataCells , 23)

rin := Zero one (nn, No DataCells' 20)

nnn Zero one((nr, No DataCells, 23)

o DataCells length( nnn)

Pit 25 := Get-Pit data (nnn, No DataCells ,25)

Pit 28d : Get-Pit data (nnn, No DataCclls' 28)

nnn := Zero one (nnn, NODataCells, 25)

nnn := Zero one (nnn, No DataCells 28)

Cells "deletezero cells (flfi ý No DataCells) No Cells := length( Cells)
o measuredd

)Imeasured, :: mean( Cells) o measuredd := Stdev( Cells) Standard Crrord measured d

high points := Moremean(Ceils, No Cells' Split) low pints lessmean (Cells No Cells Split)

Phigh measured (h'gh points) owmered mean (low oints)
obg esrd measuee (hd (low ns
abg esrd d Sdv(ihpints) Clow measured Stdclv (lowmnts)

Standardhigh error ohigh measuredd
rod length (high

Clow measuredd
Standardlow := derrors •length (low points)
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~?#~ ~Y57r
d :=d+ I

page - READPRN( "U:-.SOFFlCE\Dryweli Program data\Scpt 2000 Data\DATA ONLY\DS232_00.txt' )

Points49 ý= showcells( page, 7,0)
Datesd :=Day Year( 9 ,16 , 2 000)

Points 49 =

0.715

0.713

0.718

0.721

0.719

0.711

0.72

0.71

0.71

0.668

0.588

0.697

0.71

0.706

Data

0.715

0.691

0.713

0.714

0.718

0.721

0.72

0.712

0.686

0.684

0.624

0.717

0.72.

0.722

0.696

0.712

0.7 11

0.714

0.718

0.719

0.719

0.685
0.642

0.624

0.711

0.716

0.72

0.718

0.705

0.703

0.67

0.56

0.679

0.644

0.679

nnn := convert (Points 4 9 , 7) No DataCcils -klngth( nann)

*4E.
Pit 204 := Get Pit data (nan, No DataCells, 20) Pit25d := GetPt data (nnn ,NO DataCells, 25)

Pit 2 3.d .= Get Pit data (n , No DataCells, 23)

nnn : Zero one (ann , No DataCells, 20)

nan : Zero one (nm., No DataCells' 23)

Cells = deletezero cells (nnn, No DataCells)

Pit 28d= Get_Pit data (ann, No DataCells 28)

nnn : Zero n (nann, No DataCells, 25)

nn Zero one (nan, No DataCells, 28)

No Cells t= length( Cells )

omeasuredd

1 measured := -mean( Cells) o measuredd := Stdev( Cells) Standard error :- s d

JNo DtCells

high points := Moremean (Cells, No Cells, Split)

'bighmeasuredd mean(highpoints)

chigh msd d Stdev (high points)

Standardhigh -~ ohigh measured 8

d rdgength (high points)

low point ` lessmran (Cells, No Cells, Split)

low measured8  mean• ( low points)

alwmeasured8 d Stdev ( low pons

arlow measuredd
Standardlow eror :=

lro' ýength (low Points)
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d :=d+ I

page := READPRN( "U:\MSOFFICE\,Drywell Program data\Oct 2004TDATA ONLY\D5232_00.txt" )

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

Data

Datesd: Day year( I1,9 , 2 0 4 )

Points 4 9 =

0.709

0.71

0.714

0.717

0.716

0.708

0.716

0.707

0.71

0.687

0.646

0.694

0.707

0.7

0.714

0.715

0.711

0.713

0.717

0.718

0.717

0.712

0.697

0.681

0.621

0.714

0.719

0.718

0.697

0.715

0.708

0.713

0.715

0.716

0.717

0.684

0.672

0.621

0.711

0.714

0.717

0.716

0.706

0.703

0.67

0.562

0.674

0.706

0.71

nnn := convert (Points 49 7) No DataCells := length ( nnn )

Pit 20d := Get-Pit data(nnnNo DataCells , 20> Pit 25= Get Pit data (nnn, No DataCells\
iia els, >

Pit23d :- Get Pit data (nnn, No DataCells 23) P

nnn := Zero one (nnn, No DataCells, 20)

nnn := Zero one (ann, No DataCells' 23)

Cells := deletezerocells (nn , No DataCells)

11 measuredd := mean( Cells) o measuredd Stde

high points := Moremean (Cells, No Cells' Split)

.,high measuredd := mean (high points)

Ohigh measuredd := Stdev (high points)

ohigh measuredO

Standardbigh error, d d

4length (high points)

it28 GetPit data ( , No DataCells, 28)

nnn :Zero one (nnn , No DataCells, 25)

nnn Zero oe (nnn, No DataCells , 28)

ro Cells ý= length( Cells)
.- 0 measureda

v( Cells) Standard Mord maue d

low points := lessmean (Cells, No Cells, Split)

ow r mean (lo poin )

olow measuredd Stdev (low p

Clow measured

Standardlow error , :l
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Below are the results

Dates =

1.991.103

1.991. Io,

1.992* 103

1.993.- 10

1.995-10,

1.997,10 3

2.001*10 3

2.005-1 30

0@)

P measured =

.
I

706.455

705.545
704.977

i711.222

708.644

708.178
.703.244

707.333

704.711

706,778

716.067

715.097752

715.2

719.543
* 717.059

717.257

713.548

1714.912

715.25
713.118

measured =

Ohigh measured =

W
17.31

18.322

18M081

17.716

17.885

19.737

18.394

19.761

13.04

Standard error =

2.473

2.67

2.583
2.531

2.5 55
2 82

2 62852395

2.823

1.863

M
0.706

0.935

0.753

0.948

0.919

0.903

0.767

1.243

0.803

0.661

O'gh measured

M
3.868.
5.205

4.122

:5.606

5.359

5.343

4.273

7.246

4.544

3,852

Standardhigh error =

I
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O.OW measured -

I

685.857

E68:2.:7:69

683.071

682.1

682.636

676.4

680.429

683.909

678.769

687.182

Olow measured =

116,961

18.372
16.895

14.286

18.107

18.8)6
17.005

16.251

18.793

11.839

Standardiow error

I

4.533

5,095

4.515

4-518

5.459

5.95

4.545

4.9

5.212

3.57

Total means := rows(i0 measured) Total means = 10

last( Dates )
SSE E

i=0

last( Dat

SSE low=

last( Da

SSE high :

i=

last( Dates)

SSR

i= 0

last( Dat

SSR low.:
i=0a

last( Dat

SSR high

(11 measured, - yhat(Dates,. Pmeasured)i)
2

aes)

Wpiow measured - yhat (Dates, low measured)i)2

0

res)

(phigh measured. - yhat (Dates, phigh measured .

0

yhat mmasr (A 2

((DatesAameasured) - mcasured))

es )

(Yhat (Dates, Wow measured) - mean (p-ow measured))2

tes)

(yhat (Dates, phigh measured) - mean (phigh measured) )
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DegreeFree ss := Total means - 2 DegreeFree reg := I

I

MSE SSE

DegreeFrce ss

Standard error := ,MS

SSElo
MSE low - low

DegreeFree s

Standard lowerror ; MSE low

SSE highMSE high :=

DegreeFree s

Standard higherror := MSE high

MSR SSR
DegreeFree reg

MSRIow := SSRjlo
DegreeFree reg

MSR high := SSR high

DegreeFree reg

Factaul =MSR
MSE

MSR low
F-low actaul :=MS low

MSE low
,_MSR hg

Flhigh actaul high

MSE high

For 95% confidence level the F Critical is calculated as follows

a := 0.05 F critical := qF( - a.DegreeFreeregDegreeFreess, Fcritical = 5.318

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

F ratio := ctu

F critical

F ratio = 0.06

F-low actaul
F_low ratio

F critical

F_low ratio 0.041

F-high ratio - -'- hatuF critical

F-high ratio = 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 C.5 12:05:34

.1" Calculation Sheet Appendix 5AmerGen

Bay 13 Area 32
SI
Dr

ubject: Calc. No. Rev. No. System No. Sh
rywell Corrosion C-1 301-187-E310-037 '1" 187 A5 -2

The following will plot the results for the overall mean, the mean of thinner points, and the mean of thicker
points

i := 0. Total means -

eet No.
4of 31

Rgrand measured, ` mean (9 measured) ogrand measured := Stdcv (Ai measured)

agrand measured
GrandStandard error m e

TOtal means

ogrand lowmeasured := Stdev (plow measured) plowhgrand measured, = mean (Wow measured1 eaurd

GrandStandard lowerror a lowmasured

IT*;al means

ogrand highmeasured := Stdev (Phigh measured)
Ahighgrand measuredi '- mean (jihigh measured)

Ogrand highmeasured
GrandStandard higherror

761.222 ,'Total meansmaX (measured) + 50=

0-4
min(01 measured) - 100 = 603.244

I1 measured

Ppund ,=,,,d

P1hmeasured

Plow measured1
000a
p~dghgrend measured

p1Iowhg-hnd measured

" i I iii I
750

X +• *P-,.
x x

700

650

I I 1 ! I .

1990 1992 1994 1996 1998
Dates

2000 2002 2004

At

jpgrand measured0  706.709

mean(Plow measured)= 682.312

mean (Phigh measured) 715.705

GrandStandard error = 0.723

GrandStandard lowerror 1.005

GrandStandard higherror 0.595
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The F Test indicates that the regression model does not hold for all three data sets. However, the slopes and
95% Confidence curves are generated for all three cases.

s"-slope (DateS measud) Yb intercept (Datcs, p measured)

I)

ry os slope ( Dates , idow measured)

m highs :slope (Dates, phigh measured)

C t := 0.05 k := 23

yearpredictr := 1985 + f.2

Thick predict := m s-yearpredict + Y b

Thick lowpredict := m lows 'Yar predict + y

Thick highprcdict := m highs.Year predict +

Thick actualmean := mean( Dates)

sum := (Datesd - mean( Dates)2

Yiowb := intercept (Dates, plow measured)

Y highb := intercept (Dates, phigh measured)

f := 0..k- k

f1
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upper := Thick predictf-..

/ 2Y~adad ___ y(earpredic - Thick actualmean) 2

S t1 - 2)Ta m-aStadr error-J _+:I
2 (+ 1) sum

Iowerf := Thick prictr.

+ "l_ tTotWlMeans - 2) StandWr error' 1~i 4-+
71 f __(_+_1

(year predictl - Thick actuaimcan)

sumn

General area Tmin for this elevation in the Drywell

Tmin-gen 5if := 541 (Ref. Catc. SE-000243-002)

I I

. . ..-- --.-- - - - -700 -

Thickprdc

lower

~'measured
0

Tmioge- $I

ms= -0.094

6501-

600 I-

I I I I

1980 1990 2000 2020 2020
Yell predict, Year predict -Yem predict, Dats, year P~cd

2030

4%
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For the thicker points

upper : Thick highpredictf "'

+qt(0' t T.h Ina 2).Standard highe!Tor'4I + +

(Yew predictr - Thick alme

SUM.

lowerf I= Thick highpredictr

+ - qt(1 -a-,Total means-
2). Stanldad iherr *J 1

Y (year predictf - Thick actualn

(d+ I) sum

750 I - - -

700

650

Thick highpeedict

Phiab Mea5~r-vd

lower

upper

Tmimjgen 51

M highs " -0.223

6001-

5501h

I I I
1980 1990 2000 2010 2020

year prdit Dares, year preit- ~Y'4prdict, Yea predict
20-V
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For the thinner points

fPer :=Ticowprcdictf

+ qt(I - ,Ttal men 2).,Standard lowerrorJI + (d+ 1) +YaP~if Thckurn ai

lowr f':- n'kIowpredict f

+ -[q "I I (,oa mas-2 (year predictf Thick actuali
+ q I- Tta 2Stndrdloerr, I+(d + 1) +sum

700

650

Thick Iwpredict

Plow rraured
0l[ 13
lower

tipper

Tmin.jen 51

El I -

Mra 0L
.-- -- L. ..--- - --- --------- -----

6001
'lows = 0.109

550

1980 1990 2000 2010 2020
year predict- Daes, year predict, year predict, year predict

2030
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The following trends are shown for each of the pits

Local Tmin for this elevation in the Orywell Tmin local 5, := 36C(Ref. Calc. SE-000243-002)

A..

600

Pit 2 0

Pit 2 3

Pit 25

Pi 28

0ei loa 0

500-

)ýk*

00 I ____

400

1990 1992 1994 1996 1998
Dates

2000 2002 2004
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The F-Ratio is calculated for the worse pit (#20) Pit-wrs : Pit 20

last( Datess)

SSE pit ~ Pit worse. -Yhat (Dates, Pit w)~)

last( Dates)

1=0

SSR Pit SSE pit t(aePi os) ma (i os))

MSE pit SSE pitMS
DegreeFree sStit err := t

MSR pit FpF aptaul
Fpit actau Fpit ratio F critical

SSE pit = 38.89

SSR pit = 49.51

MSR pit SSRt
DegreeFree reg

Fpitratio = 1.915

Therefore pit 20 is not presently corroding. However, to provide a conservative result the regression model is
generated for this pit.

I pit := slope (Dates, Pit worse) In pt ý-.9 Y pit := intercept (Dates, Pit worse) Y pit = 1.612 t103

The 95% Confidence curves are calculated

Pit curve := m pit' Year predict + Y pit

Pit actualmean := mean( Dates) sum : '] (Datesd - mean( Dates))2

40$
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+ qt I TOWtmal s - 2) StPit eff rll+ +
-2 - (d +- I)

( year prcicst - Pit aczaimean) 2

sum

lopit f: Pit curve~

+ -Iqt I - ,Totalmcans- 2j.StPite~ I + +-
2\ 2ff (d+ 1)

"1

(year preict - Pitac ulmn2Isuml

Local Tmin for this elevation In the Drywell Tmin local 50 f := 360 (Ref. SE-000243-002)

i
Curve Fit For Pit 20 Projected to Plant End Of Life

650
I I I

600"

I
Pit 20
xx x
Pit curve

U-O

lopit

Tmin-1l60l

550 I-

Sool-- mot = -0.94

450

4001-

350

1990 2000 2010 2020 24)30
DONe, yesr ptedict. - c pd

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.

Ininpoint =0.562

requiredrate

YearprediCto2 = 2.029.103

l000.minpoint - Tmin local 5122)

Tmin local 5 122 360

1000,minpoint - Tmrin_local 5 1  202
22

(2005 - Yearpredict) 22

required,,, -8A17
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Appendix 6 - Elevation 60' 10" Bay 1, Area 50-22

NOV. 9, 2004 Data

The data shown below was collected on 11/9/2000.

page : READPRN( "U:\MSOFFICE\Drywell Program data\Oct 2004\DATA ONLY\D5022_00.txt").

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

Points 4 9 =

0.709

0.713

0.723

0.714

0.677

0.656

0;697

0.704

0.699

0.712

0.668

0.638

0.633

0.724

0.683

0.703

0.704

0.721

0.689

0.69

0.723

0.689

0.706

0.698

0.684

0.692

0.697

0.701

0.686 0.603

0.719 0.722

0.721 0.717

0.728 0.713

0.687 0.698

0.654 0.686

0.662 0.55

0.713

0.716

0.717

0.624

0.692

0.681

0.668.

Cells := convert (Points 49 , 7) No DataCells := 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 a pit.

Cells Zero .. (Cells, No DataCelns, 48) Cells := deletezero ,ells (Cells, NoD.,aCells

No DataCells := length( Cells) The thinnest point at this location is shown
below

minpoint ;= min(Points 49)

minpoint = 0.55
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Mean and Standard Deviation

p aciuai := mcan( Cells) j actual = 692.792 0 actual := Stdev(Cells) a actual = 28,075

Standard Error

Standard error ' actual

JNo DataCells
Standard error " 4.052

Skewness

Skewness :=
(N o DataCeuls) .I(Cell s - Ii actual) 3 k ss - - .9

(~NoDataCells - I) - N- DataCells - 2 ) -( actual)' ~n

Kurtosis

Kurtosis :=
No DataCells' (No DataCells 4'1) .I(Cells - g'ata)

"NODataCells - 1)(NoDataCells - 2).(NoDataCells - 3)X( actual) 4 Kurtosis - I;609

+ 3- (No DataCells - I)2

(No DataCells - 2) -(No DatCells - 3)

0,, -
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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 := sort(Cells)

Then each data point is ranked. The array rank captures these ranks

r. :=j + 1 srt=sr r
rank :-

Isrt= srt.

rank.

rows( Cells ) + I

The normal scores are the correspondingpth percentile points from the standard
normal distribution:

X- I NScore: roofnom(x)- (p,),x ]
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Upper and Lower Confidence Values

The Upper and Lower confidence values are calculated based on .05 degree of confidence '"c

a .05 Ta := qt 1 - ,48 T= 2.011

o actual
Lower 95%Con p actual - Ta ___actual

o DataCells

0 actual

Upper 95%Con P actual + TU a.

VNo DataCells

Lower 9 5 v/.Cn = 684.644

Upper 95,O/on 700.939

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 112 standard deviation increments (bins) within +/- 3 standard
deviations

0

Bins := Make bins (2 actual O actual

.3
Distribution hist( Bins, Cells) 3

Distribution = I1

The mid points of the Bins are calculated 10
10

7

k := 0.. 11 Midpointsk :=(Bin\ t Binsk+1) 0

2 0

0

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

normal curve0  pnorm (BinsIactualO actual)

normal cuvk pomBnk I 'A actual 'cuv pn (Bn actual) - nr (B~ E3ns actual 03 actual)

i
!

normal curve :2 No DataCells .normal curve
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57~zf7b 5Results For Elevation 60' 10" Bay 1, Area 50-22
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

•"1 J actuai = 692.792

/" " actual = 28.075

Disritndo

5

Standard error = 4.052

Skewness = -1.297

Kurtosis = 1.609

I!

0)
0 '

600 650 70D 750
Midpoints, Midpoints

800

Lower 95%Con = 684.644 Upper 95%Con = 700.939

Normal Probability Plot

I.

2

0

0fNScre-XsX XX__

x

X/x-

X 
X X

The data is
slightly skewed.
However, based
on the Normal
Probability Plot
and the Kurtosis
this data is
normally
distributed.-I1

49# -3
600 620 640 660 680 700 720 740

81t
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Elevation 60' 10" Bay 1, Area 50-22 Trend

Data from the 1992, 1994 and 1996 (ref calcs) is retrieved.
d :=0

For 1992
Datesd := Day year( 1 6, 1993 )

page READPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\DATA ONLY\D5022_D92.txt" )

Points 4 9  showcells( page,7,0)

Data

Points 49 =

0.707

0.723

0.723

0.711

0.713

0.67

0.699

0.711

0,717

0.7

0.661

0.677

0.661

0.702

0.683

0.717

0.687

0.679

0.692

0.689

0.722

0.702

0.704

0.681

0.7

0.701

0.712

0.697

0.686

0.726

0.718

0.728

0.691

0.674

-0.683

0.646

0.722

0.705

0.71

0.67

0.649

0.589

0.676

0.674

0.718

0.654

0.703

0.653

0.6601.)

nnn :=Convert (Points 49 , 7) No DataCells := 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)

nnn Zero one (nnn , No DataCells, 48)

Cells deletezero cells (umn, No DaCells)

(•measured d

meured mean( Cells) ( measured Stdev( Cells) Standard. arrordsr-d d No DataCells
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d := d + I
For 1994

page := READPRN( "U:-\MSOFFICE\DryweI] Program data\Sept.1994 Data\DATA ONLY\D5022 94.txt" )

Datesd := Day Year (9,14,1994)

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

Data

Points 4 9 =

0.72

0.746

0.757

0.738

0.729

0.701

0.7

0.728

0.737

0.73

0.692

0.71

0.663

0.704

0.708

0.726

0.74

0.737

0.712

0.69

0.723

0.718

0.705

0.732

0.713

0.733

0.705

0.704

0.73

0.741

0.743

0.748

0.699

0.675

0.675

0.658

0.742

0.729

0.73

0.695

0.654

0.588

0.703

0.705

0.731

0.673

0.713

0.658

0.637

nnn := convert(Points 49, 7)

No DataCells := length( nnn)

Pit 4 8d := Get-Pit data (nnn, NoDataCelis, 48)

nnn := Zero one (nnn, No DataCells, 48)

Cells - deletezero cells (nnn, No DataCclls)

A measuredd := mean( Cells) o measured d := Stdev( Cells) Standard errord .U measuedd

.No DaCells
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d :=d + I
For 1996

page READPRN ( "U:\MSOFFICE\Drywell Program data\Scpt. 1996 Data\DATA ONLY\D5022_96.txt" )
Datesd :=Day y(,914,1996)

Points 4 9 := showcells( page, 7,0 )

Data

Points 49 =

0.703

0.721

0.728

0.708

0.7

0.668

0.704

0.713

0.711

0.701

0.662

0.664

0.662

0.702

0.679

0.704

0.695

0.679

0.696

0.69

0.725

0.684

0.694

0.681

0,717

0,702

0.707

0.699

0.682

0.717

0.727

0.737

0.705

0.677

0.673

0.634

0.722

0.71

0.714

0.672

0.641

0.573

0.677

0.671

0.717

0.646

0.696

0.663

0.662

nnn :=convert (points 4 9 7 )

No DataCells := length( nnn)

Pit 4 8 a Get Pit data (nr, No DataCells,48)

nnn Zero one (nnn , No DataCells i 48)

Cells : deletezero cells (nnn, No DataCells)

11 measuredd := mean( Cells) a measured4 := Stdev( Cells)
o measured

Standard de No DataCells

.1
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d := d + IFor 2000

page READPRN( "U:\MSOFFICE\Drywell Program data\Sept 2000 Data\DATA ONLY\D5022_00.txt' )

Datesd Day year( 9 ,16,2000)

Points49 : showeells( page, 7,0 )

Data

Points 4 9 =

0.68

0.716

0.729

0.705

0.675

0.668

0.689

0.715

0.703

0.712

0.649

0.651

0.647

0.725

0.681

0.7

0.696

0.683

0.694

0.684

0.728

0.687

0.689

0.706

0.691

0.694

0.707

0.708

0.69

0.72

0.725

0.733

0.673

0.649

0.678

0.612

0.728

0.71

0.712

0.678

0.644

0.556

0.683

0.665

0.718

0,631

0.697

0.657

0.635

10.1 4)
rmn := convert (Points 49, 7)

No DataCells := length ( nnn )

Pit 48d := Get-Pit data (nnn, No DataCells, 48)

nnn Zero one (nnn , No DataCells, 48)

Cells deletezero cells (nnn, No DataCells)

" measuredd
"measuredd := mean( Cells) measuredd:= Stdev(Cells) Standard eror ND

FNoData~llIs

.1
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For Nov 2004 d := d + 1

page - READPRN( "U:\MSOFFICE\Drywcll Program data\Sept 2000 Data\DATA ONLY\D5022_00.txt" )

Datesd Day year( 1 , 9, 2004)

Points 49 showcells( page, 7 ,0)

Data

Points 4 9 =

0.68

0.716

0.729

0.705

0.675

0.668

0.689

0.715

0.703

0.712

0.649

0.651

0.647

0.725

0.681

0.7

0.696

0.683

0.694

0.684

0.728

0,687

0.689

0,706

0.691

0,694

0.707

0.708

0.69

0.72

0.725

0.733

0.673

0.649

0.678

0.612

0.728

0.71

0.712

0.678

0.644

0.556

0.683

0.665

0.718

0.631

0.697

0.657

0.635

nnn := convert (Points 4 9 , 7)

No DataCells := length( nnn)

Pit 48 d : et-Pit data (,"nn, N' DataCells, 48)

nnn := Zero one (nan, No DataCells , 48)

Cells := deletezero ,eIs(nnn, No DataCells)

I'rmeasured, := mean( Cells) a measured, := Stdev (Cells) Standard error,, measuredld

asurcd eZ~r~ Vo 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.

1.993* I03

:03
1.995* 0 I

Dates = 1.997*1

2.001*10 3

2.005#103

693A79

711.25

g measured 692.542

688.542

688.542

3.241

3.995

Standard error = 3.462

4.126

4.126

22.689

27.964

o measured 24.236

28.881

28.881

Total means := rows (' measured) Total means = 5

@ I)
The F-Ratio is calculated

last( Dates )

SSE (t A measured -Ybat ( Dates ,I measured).)2

last( Dates)

SSR E (Yhat (Dates,)' measured) - mean () measured)) 2

i=O0

SSE = 236.541

SSR = 119.214

DcgreeFree . := Total means- 2 DegreeFree reg = I

MSR := SSR
DegreeFree reg

MSE SSE=
DegreeFree ss

StOmnd err -= ,S

MSE = 78.847 MSR = 119.214

StGrand err= B.88
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(f§/,~( K

a := 0.05 F critical := qF (I - a , DegreeFree rg DegreeFree SO

F ratio :- actaul
F critical

Fratio = 0.149

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 -means

ogrand measured :1 Stdev (V measured)

igrand measured = mean (V measured)

ogrand measured
GrandStandarderror, := Thtal mea

Plot of the grand mean and the actual means over time

710

700 H

pgirnd lamkred

x X
6901-

680

1992 1994 1996 1998 2000 2002 2004
Dates

2006

.1~
pgrand measured° 694.871 GrandStandard error = 4.218
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To conservatively address the location, the apparent corrosion rate is calculated and compared to the
minimum required wall thickness at this elevation

ms := slope (Dates, g measured) ms= -1. 14

The 95% Confidence curves are calculated

Yb interceptDates ,Pmeasured) Y b = 2.972, 103

at :=0.05 k := 2029- 1985 f := 0.. k - I

year predict, := 1985 + f.2 Thick predict := msYear predict + Yb

Thick actualmean := mean( Dates ) sum : Z (Datesd - mean( Dates)2

upperf := Thick predictf ""

+ qt I - aTotalmeans - 2 StGrand err- 121 (d÷ +I
(yearpredict, - Thick actualmean) 2

sum

lowcrf := Thick predictf

(rdctyear predict Thick actualmean

+- qt - Ot Total m - 2 .StGrand err. I +- +f

2 / (d + I ) sum
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The minimum required thickness at this elevation is Tmin.gcn 52 518 (Ref. Calc. SE-000243-002)

Location Curve Fit Projected to Plant End Of Life

800

Thick prelict

upper

lower

Tr•viewued
0

Trnin-en 52

700 o

6501-

.1

mS = -1.14

600 F

01".) 550

a 1990 2000 2010 2020
Yew predict, Yew preedict yer i, Dates, y-ar pd

2030

Therefore even though F-ratio does not support the regression model the above curve 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.

.19
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The following addresses the pit identified at this location

The F-Ratio is calculated for the pit as follows

last( Dates)

SSE pit (pit 48 . -Yhat(Dates, Pit 48)

last( Dates)

SSR pit (yhat (Dates, Pit 4 8 ) mean(Pit 4 8 ) 2

i= 0

SSE pit
MSE pit StPit := MSEDegreeFree ss err pit

SSE pit = 128.986

SSRpit = 928.214

0I
I
i

MSR pit SSR pit
DegreeFree reg

Fpiactaul := MSR.i
MSE pit

Fpit actaul
Fpit ratio := F critical Fpit ratio = 2.132

Therefore this pit may be experiencing corrosion

mpit := slope (Dates, Pit 48) Y pit := intercept (Dates, Pit 48)

The 95% Confidence curves are calculated

Pit curve := mn pitYear predict + Y pit

Pit actualmean := mean( Dates)
sum :=Z (Datesd - mean( Dates ) 2

.1~

Uppit. := Pit

+ t I-J , Totalmeans - 2 .StPiterr 1 ,-P + I + ( carpredict, - Pit actualmean) 2

/ (d +1 ) sum
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/

lopitf : Pit curve"

t •t ". tite .
+ - ., Totalmea - 2)stpit1rr.JI

Local Tmin for this elevation in the Drywell

1++t
(d+ 1)

(Year predictf -- Pit actualmean)2 j

Tmin local 52 f := 345 (Ref. Calc. SE-000243-002)

Curve Fit For Pit 48 Projected to Plant End Of Life

600

550

Pit 48

-ppt

lopit

Tminmocal 52

Inpit = -. 8
500

450

@41
400

350

2000 2010 2020Da"= .== y- W"t, y- prdlzics 2030

IOPiZ 22 =425.816 = 2.029-103eCar predict.2

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 Year prediC22 2.029olO 3 Tmin local 5 222 345

t 1000-minpoint - Tminlocal 5222)qd(2005 - year predict)22 1000 -minpoint - Train-local 522 * ` 205
22

recluired at. = -8.542.1
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Appendix 7 Elevation 87' 5" Bay 9, Area 20

Nov 9, 2004 Data

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

page:= READPRN( "U:IMSOFFICE\Drywell Program data\Oct 2004\DATA ONLY\D8620..00.txt")

Points 49 =

0,625

0.598

0.604

0.603

0.618

0.602

0.591

Points 49 := showcels((page, 7,0)
0.625 0.627 0.607 0.607 0.605

0.611 0.623 0,608 0.631 0.592

0.601 0.587 0.612 0.625 0.622

0.60! 0.611 0.584 0.617 0.62

0.595 0,641 0.601. 0.612 0.624

0.611 0.61 0.631 0.613 0.624

0.595 0.596 0.594 0.622 0.63

0.623

0.636

0.619

0.615

0.598

0.638

0.616

Cells :=convert(Points 49,7) No DataCells := length(Cells)

There are no pits for this location (reference 3.22).

Cells := deletezero cells (Cells, No DataCells)

No DataCclls := length(Cells)

The thinnest point at this location is shown
below

minpoint :=rnin(Points 49)

minpoint = 0.584

*1~
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Mean and Standard Deviation

ji actual :mean( Coils ) I actual 612,265 0 actu:= Stdtv( Coil~s) a actual

Standard Error

Standard error actual

No DataCells
Standard error = 1.991

Skewness

Skowness '=
( No DataCells) .NO(Cels - IL actual) .l3  Skewn ess = 2.438 -10 '

(NO DataCells - I )-(NO DataCells -2)(Gata) kwes=2481

0"..ý Kurtosis

K urtosis N o D ataC elis *(N o D ataC ells * -1 ) .7(C lIIs - acU aK rt ss)4
0 .3

(No DataCells - I) (NO DataCells - 2) (NoDataCels - 3).(o actual) 4 KurtXsis =

3-(NODataCells - 1)2

(No DataCells 2) .(No DataCells - 3)



Amrn ulation Sheet Appendix 7AmerGen

Bay 9 Area 20
Subject:
Drywell Corrosion

Calc. No.
C-1301-187-E310-037

Rev. No. System No.
187

Sheet No.
A7- 3 of 23

Normal Probability Plot

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 nomial 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 captures these ranks

r :=j+ I _srt=s .r
J rank.-

J Isrt = srt.

rank.

rows('Cells) + I

The normal scores are the correspondingpth percentile points from the standard
normal distribution:

X :l N Score . :=rootl cnonn( x) (PO X]I

.'
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Upper and Lower Confidence Values

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

a := .05 Ta : (I a 41] Ta = 2.011

o actual Lower 95%Cos 608.261

Upper 95%/Con l= I actual i Ta.p-r9%Cn 61.6

rNo DataCells

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) within +1- 3 standard
deviations

0

Bins := Make bins (A actual- 0 actual) 1

2
7

Distribution hist( Bins, Cells) 7
Distribution = 9

6
The mid points of the Bins are calculated

10
4

k := 0.. 11 Midp (Binsk + Binsk t) 2

2 1

0

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

normal curve0 P=porm(Bins, , l actual, ' actual)

normal curvek = (Da lk+ IP actual, actual)e k actual' actual)

normal curve No DataCells -normal crv
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Results For Elevation 86' 5" Bay 9, Area 20
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

lnorimalcuv

actual = 612.265

0 actual 1 13.94

Standard eror = 1.991

Skewness - 2A3810-

Kurtosis = -0.736

WJI
560 Sao 600 620

MkIpoiars, Midpoints
640 660

Lower 9 5%Con = 608.261 Upper 95%Con = 616269

Normal Probability Plot

3

21-

I

N_Score,
XXX

0

.X

x Based on the
Normal Probability
Plot, Skewness,
and the Kurtosis
this data is
normally
distributed.

-1

-2hX

-3
580 590 600 610 620 630 640 650

s'!J



12/08/05 12:05:34

Calculation Sheet Appendix 7AmerGen

Bay 9 Area 20
Subject:
Drywell Corrosion

CaIc. No. Rev. No.
C-1301-187-E310-037 7)

System No.
187

Sheet No.
A7- 6 of 23

"'d 01f f//~/-
Elevation 86' 5" Bay 9, Area 20 Trend

Data from Feb 1990 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 49 := showcelIls( page , 7,0 ) Dates 4: Day Yer ,0,18

Points 49 =

0.622.

0.608

0.618

0.616

0.624

0.624

0.608

0.628

0.615

0.614

0.604

0.607

0.618

0.609

Data

0.629

0.618

0.615

0.62

0.666

0.617

0.593

0.604

0,617

0.628

0.585

0.641

0.622

0.598

0.627

0.621

0.628

0.627

0.618

0.616

0.621

0.601

0.585

0.604

0.626

0.641

0.629

0.626

0.634

0.639

0.631

0.623

0.61

0.641

0.611

nnn ;=convert (Points 49 7 ) No DataCells := length( mnn)

Cells := deletezero cells(rnan, No DataCclls)

O measuredd

l4 measured mean(Cells) o measured Stdev( Cells) Standard errord m=

/No DataCells

.'-
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For July 20 1988

page := READPRN( "U:-\MSOFFICE\Drywel Program data\July 1998 Data\•ATA ONLY\D'9620 9.txt" )

- u-r I

Points 49 := showcells( page, 7.0) DatsC := Day yea( 7,20, 1988)

Points 49 =

0.633

0.605

0.612

0.623

0.623

0.623

0.615

0.625

0,614

0.628

0.66

0.603

0,617

0.603

Data

0.625

0.619

0.615

0.628

0.647

0.62

0.592

0.627

0.617

0.623

0.585

0.639

0,638

0.597

0.625

0.638

0.628

0.633

0.616

0.614

0.622

0.601

0.638

0.627

0.627

0,633

0.625

0.643

0.631

0.638

0.622

0.619

0.599

0.637

0.622

nn : convert(points 49 , 7) No DataCells := length( nmnl)

Cells := deletezero ,lls (nnn, No DataCells)

o measuredd

4• measured mean( Cells) o measuredd := Stdcv( Cells) Standard errrd • d•aed d

d d No DataCells

.. '
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d :=d + I

page - READPRN( "U:\MSOFFICE\Drywell Program data\Oct 1988 Data\DATA ONLY\D8620_088.txt" )

Points 49 := showcclls ( page, 7, 0) Datesd := Day year( 10,8, 1988 )

Points 49 =

0.636

0.606

0.609

0.62

0.626

0.629

0.614

0.629

0.616

0.62

0.6

0.615

0.617

0.608

Data

0.629

0.618

0.619

0.623

0.644

0.617

0.593

0.607

0.617

0.626

0.584

0.64

0.624

0.598

0.633

0.623

0.627

0.63

0.618

0.615

0.622

0.601

0.587

0.61

0.637

0.635

0.628

0.634

0.634

0.639

0.623

0.624

0.6

0.639

0.616

40.4 nnn :=convert (Points 49 , 7 No DataCells := lenglh( nnn)

Cells '= deletezero cells (nn , No DataCells)

=m e a n ( s) a m e a s u r e d : CS e r r o r d•tmauea: en emeasuredeaurda :=$dv(Cls) Sadr roa No DataCells

.1~
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Arjý1ý1,rr

d :=d+ I

For June 26 1989

page := READPRN( "U:MSOFFICOENDrywell Program data'June 1989 Data\DATA ONLY\D8620_June89.txt" )

Points 49 := showcells( page, 7, 0)
Datesd = Day year(6,26,1989)

Points 49 =

0.628

0.61

0.611

0.622

0.623

0.621

0.641

0.628

0.613

0.612

0.603

0.606

0.618

0.609

Data

0.627

0.62

0.615

0.615

0.631

0.616

0.593

0.605

0.621

0.623

0.583

0.64

0.626

0.597

0.625

0.626

0.628

0.627

0.619

0.616

0.62

0.601

0.59

0.61

0.625

0,636

0.628

0.635

0.634

0.654

0.622

0.623

0.6

0.64

0.618

011

nnn := convertPoints 49, 7) NoDataCeils := length(nnn)

Cells := deletezero cells (nnn, No DataCells)

0measuredd

] measuredd := mean( Cells ) measured, := Stdev( Cells) Standard erord N: o D0mIease
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Calculation Sheet Amr- acla'nS"tAppendix 7AmerGen

Bay 9 Area 20
Subject:
Drywell Corrosion

Caic. No.
C-1301-187-E310-037

Rev. No. ,L System No.f" 187
Sheet No.

A7- 10 of 23

For March 28 1990

d :=d+j I

page := READPRN( 'IJ:\MSOFF1CE\Drywell Program data\March 1990 Data\DATA ONLY\D8620_March9O.txt" )

Points := showcells( page, 7, 0)
Datesd := Day year( 3.28,1990)

Points 49 =

0.624

0.608

0.614

0.621

0.632

0.612
0.613

0.625

0.615

0,619

0.604

0.607

0.618

0.608

Data

0.631

0.622

0,622

0.615

0.642

0.632

0.595

0.607

0.619

0.626

0.586

0.608

0.625

0.601

0.63

0.628

0.628

0.631

0.622

0.624

0.625

0.602

0.59

0.611

0.628

0.64

0.63

0.644

0.635

0.641

0.622

0.626

0.599

0.642

0.619

W.)
nnn := convert (Points 4 9 7 ) No DataCells := length( nnn)

Cells '= delctezero cells (nnn, No DataCells)

II measured, := mean( Cells) o measuredd Stdev( Cells)
•0 measureddStandard o. esd

4No DtaCells

.'l



AmerGen CluainSetApniCalculation Sheet Appendix7

Bay 9 Area 20
Subject:
Drywell Corrosion

For Feb, 23 1991

Calc. No.
C-1301-1t87-E3i 0-037

Rev. No. System No. Sheet No.
187 A7-11 of 23

I/~ V~rT d :=d + I

page ;= READPRN( "U:\MSOFFICE\Drywell Program data\Feb 1991 Data\DATA ONLY\D862O0F9ltxt" )

Points 49 := showeells( page, 7, 0) Datesd := Day year( 2 , 23, 1991 )

Points 49

0.619

0.602

0.607

0.612

0.617

0.608

0.609

0.623

0.612

0.609

0.598

0.6

0.612

0.602

Data

0.626

0.616

0.614

0.61

0.638

0.615

0.595

0.605

0.615

0.62

0.58

0,604

0.619

0.594

0.633

0.619

0.624

0,619

0.624

0.615

0.619

0.601

0.584

0.604

0.621

0.634

0.623

0.628

0.634

0.638

0.619

0.619

0.604

0.638

0.611

nnn := convert (Points 4 9 , 7) No DataCells := length( rnn)

Cells := deletezero cells (nnn No DataCelis)

lI measured: mean( Cells) a measuredd Stdev( Cells)
measured.

Standard error, measured d

(1 No DataCells
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Calculation Shoot Appendix 7Arnt.,-G;n

Bay 9 Area 20
Subject:
Drywell Corrosion

Catc. No.
C-1301-187-E310-037

Rev. No.
Oy,'

System No.
187

' ll(-/

Sheet No.
A7- 12 of 23

d := d + I
For May 23,1991 j

page := READPRN( "U:\MSOFFICEDrywell Program data\May ]991 Data\DATA ONLY\D8620_M91.txt" )

Points49 := showcells( page, 7, 0) Datesd := Day year( 5, 23,1991 )

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

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

0.62

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

0."ýJ
nrn := convert (Points 49,7) No DataCCils := length( ann )

Cells := deletezero cells (nnn, No DataCells)

11 measuredd := mean( Cells) O measuredd := Stdev( Cells)
o measured,

Standard errI:
/No DataCells

.~'
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Calculation Sheet Appendix 7AmerGen

Bay 9 Area 20
Subject:
Drywell Corrosion

Calc. No.
C-1301-187-E310-037

Rev. No. System
Jr't" 187

No. Sheet No.
A7- 13 of 23

d :=d* I

For May 30 1992

page := READPRN( "U:\MSOFFICE\Drywell Program data\May 1992 Data\DATA ONLY\D8620_M92.txt" )

Points 49 '= showcells( page, 7,0 )
Dates8 := Day year( 5, 30 , 1992 )

Points 49 =

0.623

0.61

0.618

0.628

0.631

0.636

0.619

0.664

0.618

0.617

0.644

0.617

0.626

0.615

Data

0.63

0.623

0.621

0.625

0.653

0.623

0.605

0.606

0.622

0.63]

0.593

0.65

0.641

0.61

0.631

0.63

0.638

0.635

0.629

0.628

0.628

0.603

0.694

0.632

0.635

0.65

0.637

0.645

0.637

0.645

0.634

0.633

0.643

0.649

0.627.

0. 1., IVJ
nnn := convert(Points 4 9 , 7)

'ODataCe11s -= lngth( nnn)

Point 13 was deleted for this date (reference 30 calc.)

nnn := Zero .n. (nn, No DataCells, 13)

Cells .= deletezero cells (nnn, No DataCells) No DataCells := length(nnn)

'o measuredd
A measured. := mean( Cells) a measured Stdv( Cells) Standard error8d 8

8No DataCells
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Calculation Sheet Appendix 7• •••AmerGen

Bay 9 Area 20
Subject:
Drywell Corrosion

For Dec. 5 1992

Caic. No. Rev. No.
C-1301-187-E310.037 ry z.

System No.
187

'1 O~

Sheet No.

A7- 14 of 23

d :=d +

page := READPRN( "UNMSOFFICE\Drywcll Program data\Dec. 1992 Data\DATA ONLY\D8620._D92.txt" )

Points49 := showcells( page, 7, 0) Datesd := Day yea( 12,5,1992)

Points 4 9 =

0.628

0.602

0.608

0.607

0.62

0.613

0.602

0.623

0.615

0.599

0.611

0.6

0.616

0.6

Data

0.623

0.62

0.605

0.598

0.614

0.606
0.597

0.624

0.611

0.617

0.585

0.6

0,624

0.596

0.623
0.62

0.615

0.627

0.616

0.607

0.627

0.602

0.589

0,617

0.591

0.627

0.626

0.622

0.633

0.657

0.649

0.606

0.597

0.641

0.617

nnn := convert (Points 49 , 7)
No DataCells := length( nnn)

Cells := deletezero cells (nnn , No DataCells)

t measurdd := mean( Cells) a measuredd := Stdev( Cells) Standard Orr mesed,

VODataCells

.1
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Calculatior.'alieet Appendix 7

Bay 9 Area 20
Subject:
Drywell Corrosion

For Sept. 14 1994

Caic. No.
C-1301-187-E310-037

Rev. No.

t,f-/I
System No.
187

f

Sheet No.
A7- 15 of 23

d :=-d + I-130-51--
page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1994 Data\DATA ONLY\D8620_94.txt" )

Datesd := Day year( 9,14,1994)
Points 49 := showcells( page , 7,0 )

Points 49 =

0U629

0.602

0,605

0.61

0,622

0.612

0.604

0.623

0.616

0.601

0.603

0.601

0.618

0.603

Data

0.623

0.613

0.605

0.605

0.613

0.608

0.598

0.61

0.615

0.616

0.586

0.602

0.625

0.597

0.623

0.621

0.618

0.624

0.617

0.608

0.625

0.599

0.592

0.62

0.59

0.63

0.627

0.618

0.632

0.635

0.623

0.605

0.598

0.639

0.616

nnn =convert(Points 49 , 7) No DataCells := length( nnn)

Cells - deletezero cells (nnn, No DataCells)

= measured

I9 measuredd := mean( Cells) a measuredd Stdev( Cells) Standard errord d

d NO DataCells
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AtnerGen Calculation Sheet Appendix 7

Bay 9 Area 20
Subject:
Drywell Corrosion

For Sept. 9 1996

Calc. No.
C-1301-187-E310-037

Rev. No.

071f

System No.
187

Sheet No.
A7- 16 of 23

d := d + I

page := READPRN( "U:\MSOFFICE\Drywell Program data\Scpt. 1996 Data\DATA ONLY\D8620_96.txt" )

Points 49 := showcells ( page, 7 ,0 ) Dates d := Day yea,( 9 .9 ,1996 )

Points 49 =

0.616

0.597

0.606

0.578

0.618

0.598

0.608

0.616

0.609

0.607

0.591

0.605

0.61

0.607

Data

0.62

0.614

0.619

0.613

0.625

0.613

0.591

0.623

0.614

0.617

0.58

0.63

0.619

0.624

0.624

0.622

0.622

0.6

0.608

0.616

0.651

0.597

0.581

0.598

0.612

0.63

0.623

0.647

0.627

0.634

0.616

0.618

0,595

0.633

0.611

nnn :=Convert (points 4 9 7 ) No DataCells := length( ann)

Cells := deletezero Cells (nnn, No DataCells)

0 measuredd

A measuredd : mean( Cells) c measured := Stdcv( Cells) Standard=d etord ,NO DataCells
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Caic~ation Sheet Appendix 7AmerGen

Bay 9 Area 20
Subject:
Drywell Corrosion

Calc. No. Rev. No.
C-1301-187-E310-037 <4-

System No.
187

(1r

Sheet No.
A7- 17 of 23

d := d + 1For Sept. 16 2000

page := READPRN( "U:\MSOFFICE\Drywell Program datakSept 2000 Data\DATA ONLY\D8620_00.txt" )

Points 49 != showcells ( page, 7,0 ) Datesd := Day y .a(9,16,2000)

Points 49 =

0.626

0.598

0.609

0.603

0.612

0.581

0.573

0.62

0.61

0.594

0.604

0.592

0.607

0.599

Data

0.621

0.6

0.581

0.584

0.599

0.597

0.591

0.613

0.577

0.609

0.582

0.596

0.617

0.592

0.595

0.616

0.616

0.617

0.61

0.608

0.622

0.599

0.59

0.617

0.587

0.62

0.62

0.612

0.599

0.63

0.617

0.6

0.592

0.633

0.6

10 4 nnn := convert (points 4 9 , 7 ) No DataCells :2 length( nnn )

Cells := deletezero els (nnn, No DataCells)

p1 measuredd := mean( Cells) 0 measuredd := Stdev( Cells)
0f measuredd

Standard := d

e N° DataCells

A)
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Calculation SheetAmerGen

Bay 9 Area 20
Subject:
Drywell Corrosion

Calc. No. Rev. No.
C-1301-187-E310-037 ,•i.

System No.
187

Appendix7

Sheet No.
A7- 18 of 23

d := d + 1

4,-
For Nov 9 2004

page := READPRN( "U:\MSOFFICE\Drywcll Program dataNOct 2004\DATA ONLY\D8620_00.txt" )

Points49 := showcells( page, 7,0 ) Dates d := Day year( 11, 9 , 2 004

Points 4 9 -

0.625

0.598

0.604

0.603

0.618

0.602

0.591

0.625

0.611

0.601

0.601

0.595

0.611

0.595

Data

0.627

0.623

0.587

0.611

0.641

0.61

0.596

0.607

0,608

0.612

0.584

0.601

0.631

0.594

0.607

0.631

0.625

0.617

0.612

0.613

0.622

0.605

0.592

0.622

0.62

0.624

0.624

0.63

0.623

0.636

0.619

0.615

0.598

0.638

0.616

0""NJ nnn := convert (Points 49, 7) No DataCcIls := length( nnn)

Cells '= deletezero (nnn, No DataCells)

I measuredd mean( Cells) 0 measuredd := Stdev(Cells)
0 measureddStandard errord :=

No DataCells



AmerGen

Bay 9 Area 20
Subject:
Drywell Corrosion

121 8/ f,, 12:C5:34

.... Calculation Sheet

Caic. No. RE
C-1301-187-E310-037

Appendix 7

Sheet No.
A7- 19 of 23v.No

System No.
187

7'$ el r
Below are matrices which contain the date when the data was collected, Mean, Standard Deviation, Standard
Error for each date.

Dates t

1.988.10,

.1.989.101

1.989-10 3

l.989-101.

1.99.1

1.991-10,

1.9910*10

1.992*10 3

1.993110 3

1.995-10,

1.997*10 3

0: 4

9measured '

618.918

622.327

619.571

619.061

619.755

614.122

611.653

628.917

613.735

612.755

612.918

603.816

612.265

Standard error =

2.096

2.064

1.984

1.985
1.939

1.861
1.809

2,024

2.105

1.74

2.184

2.051

1.991

a measured =

13.885
13.896

13.575

13.027
12.66

14.166

14.733

12.18

15.285

14.359

13.94



121o0/05 12:05:34

AmerGen Calculation Sheet

Bay 9 Area 20
Subject:
Drywell Corrosion

Totalmeans := rows (J measured)

App~ix 7

Sheet No.
A?- 20 of 23

CaIc. No.
C-I 301-187-E310-037

Rev. No. System No.
187

-// 5 /0 f--
Total means 13

The F-Ratio is calculated

last( Dates)
SSE :=

i = 0

last( Dates)

SSR E

i = 0

(A measured yhat (Dates, P measured).)

(yhat (Dates, pmeasuJred) men( eaue)

SSE = 286.631

SSR = 174.693

DegreeFree . := Total Means - 2

MSE SSE

DegreeFree ss

StGrand err :VFMS

MSE = 26.057

DegreeFreereg := I

MSR = SSR
DegreeFree reg

StGrand = 5,105errT

MSR = 174.693

4V
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Calculation Sheet Appendix 7

Sheet No.
A7- 21 of 23

Bay 9 Area 20
Subject:
Drywell Corrosion

-MSR
F aclaul MSR

MSE

Calc. No. Rev. Not
C-1301-187-E310-037

System No.
187

.1-

a := 0.05 F critical := qF (f - a, DegreeFree rg DegreeFree s

F ratio 1.384
F actaul

F ratio tal
F critical

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

0.. Total means -I

ogrand measured := Stdev (9t measured)

pgrand o := mean (I' msure)

GrandStandard o measured
e JTotal means

Plot of the grand mean and the actual means over time

JU measured
XX X

1990 1995 2000 2005
Dates

pgrand measured0 616.4 r dGrandStandard error = 1.72
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AmerGen Calculation Sheet ::::Appendix 7

Bay 9 Area 20
Subject: Calc. No. Rev. No. System No. Sheet No.
Orywell Corrosion C-1301-187-E310-037 Ai 1 187 A7- 22 of 23

er S7/l/ /

Therefore the corrosion rate is calculated and compared to the minimum required wall thickness at this
elevation

Is :- sloe (Dates• Amue ) . -0.75 b intrcept ( Dates , gmeasured) 32 l10

The 95% Confidence curves are calculated

:= 0.05 k :23 f:= 0..k- I

year prcdictf := 1985 ts- f2 Thick predict := m s -Year predict + Yb

Thick actualmean := mean( Dates ) stun := ( (Datesd - mean(Dates))2

uppcrf := Thick predict, ",

+ qt I - t' ,Total means- 2) .StGrand (d .- + )
Year predictf - Thick actualmean)

2

sum

lowerf .= Thick predict,

+ tTotal means- 2 ~ StGrand I +
/ (d +1 j)

(year predif - Thick actualmean) 2
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Calculation Sheet Appendix 7AmerGen

Bay 9 Area 20
Subject:
Drywell Corrosion

Calc. No. Rev. No.
C-1301-187-E310-037 1€0?•

System No.
187

Sheet No.
A7- 23 of 23

The minimum required thickness at this elevation is Tmin_gen 86f :z 452 (Refe. Cal. SE-000243-002)

Location Curve Fit Projected to Plant End Of Life

V•V

600W

Thickprdc

tupper

lower

nicmasured

'Trinjgan 86,

550

0

m = -0,754

500t-

450 I-

0301980 1990 2000 2010 2020
yea- predict. yr predict, year predict, Dates. year predict

21

year predict12 = 2.009-103 Thick predict12 604.115

Therefore the regression model shows that even at the lower 95% ýconfidence 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 SheetAmerGen

Bay 13 Area 28
Subject:
Drywell Corrosion

Appendix 8

9, .9
Caoc. No.
C-1301-187-E310-037

Rev. No. System No.
187

Sheet No.
A8- 1 of 26

Appendix 8 - Elevation 87' 5" Bay 13, Area 28 " t

Nov 9,2004 Data

The data shown below was collected on 11/9/2004 (reference NDE data sheet 2000-034-007).

page:= READPRN( "U:\MSOFFICE\DrywelI Program data\Oct 2004\DATA ONLY\D8628_00.txt")

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

Points 4 9 =

0.596::0.611 0.643 0.642 0.648 0.653 0.618

0.63 0.639 0.647 0.65 0.624 0.64 0.618

0.628 0.644 0.642 0.612 0.645 0.651 0.652

'0.61 0.628 0.634 A0.57: ,.09 0.654 0.648

0.625 0.617 0.639 0.624 0.641 0.657 0.655

0.60] 0.64 0.655 0.654 0.649 0.637 0.652

0.634 0.634 0.623 0.653 0.648 0.615 D0.648

*j
Ce~ls :convert(Points 49,7) No DataCells := length(Cells)

For the D8628 location points 1,2,22,25,26,36 and 48 were omitted for the data (Ref. 3.22)

CeIs := Zero .ne (Cells, No DataCells, 1

Cells:=7ero o(Cells, No DataCells, 2)

Cells :=Zero one (Cells, No DataCelIs, 22)

Cells Zero one (Cells, No DataCells, 48)

Cells := deletezero sCells,No DataCells)

No DataCells := length(Cells)

Cells : ero one Cells, No DataCells, 25

Cells :Zero one(Cells, No DataCells, 26)

Cells :=Zero one-(Cells,No DataCells, 36)

The thinnest point at this location is shown
below

minpoint :=min(Points 49)

minpoint = 0.571

9,
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Calculation Shoot Appendix 8AmerGen

V

Bay 13 Area 28
Subject:
Drywell Corrosion

Calc. No. Rev. No.
C-1301-187-E310-037 4€-

System No.
187

Sheet No.
A8-2 of 26

Mean and Standard Deviation

R actual := mean( Cells) p actual 639.881 a actual := Stdev( Cells) o actual = 12.333

Standard Error

actual
Standard error

ýNo DataCells
Standard error = 1.903

Skewness

@2j"

Skewness : (No DataCells) -(Cells - aea,)3

(No DataCells I ).(No DataCells -2).(t actual) 3  Skewness -0-602

Kurtosis

)

Kurtosis No DataCells (No DataCills + ) .(Cells - A actual)
(NO DataCells-- I>.No DataCeels -. 2(NO aCels 3)( actual) 4 Kurtosis = -.702

3.(No DataCells - 1)
() a (No DataCels 3

.~'
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Calculation Sheet Appendix 8Amer e

Bay 13 Area 28
SSubject: Calc. No. Rev, No. System No.
)rywell Corrosion C-1301-187-E310-037 X 187 A

Normal Probability Plot r

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.

Sheet No.
8- 3 of 26

j := 0., lost( Cells ) srt := sort( Cells)

Then each data point is ranked. The array rank captures these ranks

r. :=j+ I I srt=s ' . r
r~sj.I rank

Isrt = srt

rank,

rows( Cells ) + I

The normal scores are the correspondingpth percentile points from the standard

normal distribution:

x :=1 NScore, := root[cnorm(x) - (PO , x I

9,.



AmerGen

Bay 13 Area 28
Subject:
Drywell Corrosion

Calculation Sheet Appendix 8

Sheet No.
A8-4 of 26

Calc. No. Rev. No. System No.
C-1301-187-E310-037 187

Upper and Lower Confidence Values /'

The Upper and Lower confidence values are calculated based on .05 degree of confidence 'oa"

a =.5 To := qt 1- 48J T = 2.011

1 actual
Lower 95%Con P actual - Ta -_ _

,No DataCells

o actual

Upper 95%Con P actual t- TO a

4No DataCellg

Lower 95%Con = 636.055

Upper 95/%Con = 643.707

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) within +/- 3 standard
deviations

Bins Make bins (0 actual, actual)

Distribution := hist( Bins, Cells)

The mid points of the Bins are calculated

Distribution =

0

3

4

3

6
8

10

7

0

0
k := 0.. 1i (Binsk + Bins k+1)

Midpoints k 2

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

normal curve0 :, pnorm (Bins,, 9 actual, 0 actual)

nomlcrv nr pnorm(Binsacul
normalcurvek pnorm Binsk+ i, actual, G actual)- nk actual 3 actual)

normal curve No DataCells .normal curve
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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

12 - 1 1 1 1 1 1

10 - actual 639.881

S 
O actual = 12.333

Distribution Standard = 1.903Z" 6• l~
nO rTma curve

Skewness = -0.602
4 I

\l I Kur-tosis = -0.702

0 j
O A " " . . . .. . . .. .A

600 610 .620 630 640. 650
Midpoints, Midpoints

660 670 680

Lower 95%Con = 636.055 Upper 95%Con = 643.707

Normal Probability Plot

2

0

N-"x
X XX

xxX

XXX

Xx
Xx

Xx
Xx

Based on the
Normal Probability
Plot, Skewness,
and the Kurtosis
this data is
normally
distributed.

-I

-2

-3.11

I
610 620 630 640 650 660

5I-t
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Elevation 86' 5" Bay 13, Area 28 Trend

Data from Feb 1990 to Sept 2000 is retrieved. d 0

For Nov. 10 1987

page READPRN( "U:\MSOFFICE\Drywell Program data\Nov 1987 Data\DATA ONLY\D8628_N87.txt" )

Points4 showcells( page , 70) Datesd := Day year( I1 ,10 1987)

Data

0.602 0.613 0.645 0.643 0.643 0.653 0.633

0.627 0.639 0.652 0.653 0.625 0.642 0.62

0.623 0.64 0.649 0.621 0.646 0.651 0.655

Points 49 = 0.602 0.637 0.63 0.575 0.61 0.656 0.654

0.629 0.627 0.652 0.629 0.649 0.655 0.66

0.59 0.639 0.638 0.662 0.651 0.641 0.661

0.641 0.639 0.628 0.66 0.653 0.618 0.652

convert (points 4 9 , 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 := GetPit data (nnn No DataCells ,I) Pit 25d := Get Pit data (nnn ,No DataCells, 25)

Pit 2  : Get Pit data( (nnn No .DataCells. 2 ) Pi 6 e-i aa( n, No aac 26)1
Pit 22a d Get_Pit data (nnn .NO DataCells , 22) Pit 36d : Get-Pit data ( nnn ,No DataCells, 36)

Pt 48d iGett -Pi t data (nnna No DataCellsD 48)

These points are deleted from the mean calculation

nnn :=Zero one (nnn , No DataCclls -,1 ) nnn :=Zero one (nnn , No DataCells , 251

n2n2 Zero one (nnnNo DataCells 2) nnn Zero one(nnn, NoDataCels ,26)

nnn Zeroo a(nnn ,No Datacells,22) itn Zero onet, No DataCells36)

nnn :Zero one (nnn, No DataCells 48)

Cells := deletezero Cells (nnn, No DataCells)

Thsepont ae eltemfomthsmancecddto

nt measuredn := mean( CellsN) D measured d := Stdev( Cells) Standard errord measure2'

Zer DataCells
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d :=d+ I
For July 20 1988

page := READPRN( "U\MSOFFlCE\DrywelI Program data'July 1988 Data\DATA ONLY\D8628_J88.txt" )

Points 49:= showcells( page, 7 , 0) Datesd :, Day year( 7,20, 1988)

Data

0.596 0.608 0.643 0.64 0.643 0.645 0.627

0.626 0.638 0.648 0.648 0 0 0.621

0.624 0.641 0.647 0.617 0.646 0.649 0.652

Points 49= 0.596 0.635 0.633 0.572 0.602 0.655 0.651

0.627 0.624 0.647 0.626 0.646 0.652 0.657

0.587 0.643 0.64 0.657 0.654 0.636 0.652

0.636 0.632 0.621 0.658 0.65 0.62 0.646

nnn :=convert (Points 4 9 , 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 I:d Get-Pit data ( nn , No DataCells',I)(,N~aael,5
/ Pit2 5 d= GetPit data No

Pit 22d GetPit data (nam, No DataCells -22) Pit 26 d Get-Pit data (nnn , No DataCells, 26)

Pit 22 : Get-Pit dat (,nn, NO Daa l, 22)
d aael Pit 36. Get-Pit data nnn ,NO DataCells, 36)~

8 ( /

Pit 48 d Get-Pit data (nnn , No DataCells , 48)

These points are deleted from the mean calculation

nnn Zero one (nun , No DataCells, 1) nnn Zero on(nnn,No DataCells,25)

nnn := Zero one (nnnNo DataCells,2) nnn : Zero one(nnn ,No DataCells 26)

nnn Zero one (irn ,No DataCells ') 2n:= Zero one (nn, No DataCells, 36).

nnnun Zero one (nnn , No DataCells 48)

Cells : deletezero ceuIs(nnn No DataCells)

Anmeasured 8 := mean( Cells) O measured := Stdev( Cells) Standard r r NDatarel,d d ror ýNODtmeastrd
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d *=d Id :=d -f- 1

For Oct. 8 1988

page := READPRN( "U:\MSOFFICE\Diywell Program data\Oct 1988 Data\DATA ONLY\D8628_O88.xt" )

Points 49 showcells( page 7,0 Datesd ,0Day yM( 0,8,1988

Data

0.595 0.611 0.647 0.647 0,646 0.656 0.623

0.632 0.643 0.65 0.651 0.63 0.64 0.626

0.628 0.645 0.651 0.62 0.646 0.649 0.656

Points 49 0.6 0.636 0.638 0.579 0.601 0.657 0.654

0.631 0.626 0.642 0.627 0.649 0.657 0.659

0.585 0.639 0.639 0.657 0.642 0.639 0.652

0.638 0.633 0.628. 0.637 0.634 0.612 0.648

nnn := convert (Points 49 7) No DataCelts := length( nnn)

OFor this location points 1,2,22,25,26,36 and 48 are pits. Therefore these points are trended separately

it, Gd G Pit data (nn" No DataCells .) Pit 25d : Get Pit data (nn ,NoN DataCels' ,25)

Pit 2 d GctPit data(nnn No DataCells ,/2 Pit 26:= Get-Pit data( nnn No DataCells ,26)

Pit 22d GctPit data (nnn , No DataCells ,22) Pit 36 : GetPit data (nnn ,No DataCells ,36)

Pit 48 d : Get-Pit data (nnn, No DataCells, 48)

These points are deleted from the mean calculation

nnn : Zero (nnn ,No DataCells , nnn : Zero one n No DataCells ,25)

nna Zero one (nnn, No DataCells, 2) nnn := Zero one(nnnNO DataCells 26)

nnn , Zero one (nnn, No DataCells, 22) nun := Zero one (nn , No DataCells 36)

nnn Zero one (nnn No DataCells 48)

Cells := deletezero ceils(nnn, No DataCells)
o measured:

1 measured d mean( Cells) a measured = Cellsd) Standard error,- No DataCells
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ffK
For June 26 1989 d := d + 1

page ;= READPRN( "U:AMSOFFICE\Drywell Program data\June 1989 Data\DATA ONLY\D8628_June89.txt" )

Points49 := showcells( page, 7, 0) Datesd := Day ye(6,26,1989)

Data

Points 4 9 =

0.598 0.611 0.646 0.645 0.643

0.637 0.644 0.652 0.654 0.628

0.623 0.648 0,653 0.618 0.648

0.629 0.636 0.638 0.576 0.604

0.632 0.627 0.648 0.632 0.65

0.597 0.637 0.638 0.661 0.65

0.639 0.637 0.626 0.67 0.663

0.659 0.627

0.641 0.624

0.653 0.661

0.659 0.654

0.66 0.662

0.641 0.658

0.626 0.657

W.)
nnn := convert(Points 4 9 ,7) NODataCels := length(nnn)

For this location points 1.2,22,25,26,36 and 48 are pits. Therefore these points are trended separately

Pitl d Get-Pit data (,nnn ,No DataCells ,l ) Pit 25d := Get-Pit data (rmn , No DataCells ,25)

Pit 2d Get-Pit data (nn 14 DataCells 2) Pit 26 GetPit data(Clls26 GetPit n , NO Daaes,26"

Pit 22 d : GetPit data (nnn, No DataCells, 22) Pit 36d GetPit data (nnn ,No DataCelIs ,36)

Pit 48d Get-Pit data (nnn, No DataCells' 48)

These points are deleted from the mean calcul

ann -= Zero one (nnn , No DataCeils , 1 )

nnn :=Zero ne(nnn, No DataCells' 2)

nnn := Zero one (nnn, No DataCells, 22)

nnn Zero one (nnn,No DataCells,48)

nnn Zero one (nnn , No DataCells , 25)

nnn Zero one (nnn, No DataCells, 26)

rmn := Zero one (nnn, No DataCells, 36)

.1

Cells :- deletezero cells (nnn, No DataCells)

o measured

1' measured, :" mean( Cells) a measured : Stdev( Cells) Standard error
r rr No DataCells
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For March 28.1990 d := d + I

page READPRN( "U:\MSOFFtCED)rywell Program data\March 1990 Data\DATA ONLY\D8628_March90.txt" )

Points 49: showcells(page, 7, 0) Datesd := Day year( 3, 28, 1990)

Data

0.595 0.611 0.642 0.643 0.638 0.649 0.627

0.63 0.644 0.654 0.654 0.624 0.639 0,62

0.624 0.642 0.651 0.623 0.648 0.65 0.657

Points = 0,601 0.641 0.636 0.55 0.608 0.658 0.649

0.636 0.627 0.64 0.628 0.648 0.654 0.661

0.604 0.624 0.636 0.66 0.646 0.64 0.658

0.638 0.635 0.642 0.662 0.66 0•619 0.652

nan := convert (Points 4 9 ,7) No DataCells := length( nn)

For this location points 1,2,22,25,26,36 and 48 are pits. Therefore these points are trended separately

Pitl1 := Get__Pit data (nn, , No DataCells, 1) Pit 254d := Get Pit data (nnn , No DataCells, 25)

Pit2d GetPit data (nnn, NO DataCells, 2) Pit26 := GetPitdata(nnn,NoDataCells,26)

Pit 228 GetPit data ( nn ,No DataCells 22) Pit : GetPit data (nnn, No DataCells, 36)

Pit 488 := Get-Pit data (nnn, No DataCells, 48)

These points are deleted from the mean calculation

nn :=Zero oe (nun . No DataCells' nun Zero one (nun a NO DaCels 25)''I
nn Zero .on (nn. No DataCells, 2) nun Zero oe(nnn., No :ataCells .26)

nn. : ZeToone(nnn.NoDataCells.22) n :n Zero one(o ,NoDataCells,36)

nnn :Zero one (nnn, No DataCels,' 48)

Cells := deletezero cells (nnn, No DataCells)

e measured

F measured d mean( Cells) o measured d Stdev( Cells) Standard errord

oDataCells
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d d-I- I

page := READPRN( "U:MSOFFICEUDrywell Program datakFeb 1991 Data\DATA ONLY\D8628 F9l.txt" )

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

Data

Dates4 := Dayyear(2,23,1991 )

Points 49 =

0.593

0.622

0.615

0.594

0.622

0.578

0.632

0.606

0.634

0.633

0.63

0.619

0.626

0.63

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

0.644

0.633

0.646

0.649

0.648

0.632

0.607

0.622

0.616

0.65

0.644

0.654

0.648

0.643

ann := convert (Points 49 , 7) No DataCells := length( rmin)

0.j For this location points 1,2,22,25,26,36 and 48 are pits. Therefore these points are trended separately

Pit :- Get Pit data(nnn ,No DataCells 1) Pit25d := Get Pit dat annnoNo

Ge itd N ta\ DataCells .2
It\ ' n ,N DataCells, 2Pit 2 d =GetP t data N ) Pit 26d :Get-Pit data (nnn, No DataCells , 26)

Pit 22d: Get_Pit data (nnn' No DataCells ,22) Pit 36 :4 Get-Pit data (nnn No DataCells ,36)

Pit 41. Get Pit data (nnn , No DataCells, 48)

These points are deleted from the mean calculation

nnn Zero .. (nn ,No DataCells ,1) 1 nnn Zero on (nnn, No DataCells 25)

rnn : Zero one (nnn ,No DataCells 2) nnn Zero one (nnn, No DataCells 26)

ann Zero on(e n ,No DataCells 22) nnn Zero.. (in ,No DataCells 36)

nnn : Zero one (nnn, No DataCells' 48)

Cells deletezer cells k(nnn, No DataCells)

I' measured := mean( Cells) 0 measured4 Stdev( Cells)
0 measuredd

Standard error4 := d

4No DataCells
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d :=d + I'0
page ,= READPRN( "U'\MSOFFICE\Drywell Program dataM\ay 1991 Data\DATA ONLY\D8628_M91.ixt" )

Points49 := showcells( page, 7, 0) Datesd := Day year( 5 ,23, 1991 )

Data

0.633 0.629

0.596 0.608

0.625 0.636

Points 49= 0.615 0.636

0.595 0.629

0.625 0.62

0.578 0.616

nnn := convert (Points 4 9 ,7)

0.619 0.631 0.628, 0.608 0.644

0.642 0.638 0.637 0.646 0.622

0.646 0.648 0.62 0.635 0.616

0.645 0.612 0.642 0.644 0.649

0.629 0.549 0.598 0.65 0.644

0.637 0.623 0.644 0.651 0.654

0.632 0.654 0.641 0.634 0.649

No DataCells := length( nnn )

*qjI
For this location points 1,2,22,25,26,36 and 48 are pits. Therefore these points are trended separately

Pit Id GetPit data (nnn ,NO DataCells 1 Pit 25d := Get-Pit data (nn , No DataCells 25)

Pit 2d GetPit data (nnn No DataCells 2) Pit 2 6 := Get Pit data (nun No DataCells 26)

Pit 22 d GetPit data (,nn ,No DataCcils 22 )P, 3 6. Get_Pit data NO DataCel• s ,36 )

Pit 4 8d Get-Pit data (nnn No DataCclls, 48)

These points are deleted from the mean calculation

nnn Zeroon.(nnn, No DataCells',) 1 nnn : Zero one (nn, No DataCells, 25)

nun :Zero one(nnn, No DataCells,2 nnn Zero one (nnn, No DataC~ells,

nun :e Zto (anNODataCo,.22) nn Zero o(nan , No DataCells, 36)

nn- Zero one (nnn, No DataCells , 48)

Cells := deletezero cells (nnn, No DataCells)

.1l
11 measuredd := mean( Cells) o measuredd := Stdev( Cells )

omeasuredd
Standard errord measuretde

FNo DataCells
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For May 30 1992 d d + I

page READPRN( "U:\MSOFFICE\Drywell Program dataMay 1992 Data\DATA ONLY\D8628_M92.txt" )

Points 49 : showcells( page. 7,0 ) Datesd := Day yea,( 5,30, 1992)

Data

0.602 0.614 0.643 0.638 0.641 0.65 0.625

0.625 0.639 0.647 0.649 0624 0.638 0.621

0.616 0.639 0.646 0.616 0.644 0.647 0.654

Points 4 9 = 0.6 0.633 0.634 0.573 0.604 0.654 0.65

0.63 0.626 0.639 0.627 0.648 0.656 0.66

0.585 0.644 0.641 0.656 0.651 0.638 0.66

0.638 0.633 0.627 0.659 0U653 0.621 0.65

nnn := convert(Points 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 I d Get-Pit data (nnn, No DataCells' I) Pit 25d '= GetPit data (ann, No DataCells, 25)

Pit2d Get Pit data(nnn ,NO DataCells 2) Pit26 := Get Pit data (nnn ,No DataCells 26)

Pit 22d GetPit data(nnn, No DataCells' 22) Pit Pi nn NO DataCells- 36)-~ ~ ~ ~ i 3 = Getit data (n oDt~ls 6

Pit 4 8d := GetPit data (annn No DataCells 48)

These points are deleted from the mean calculation

nnn Zero one (nnn , NO DataCells- 1) nan : Zero one (nn, No DataCells 25)

nn - Zero oneo(nn,No DataCells, 2) ann Zero one (nan ,No DataCells, 26)

nnn Zero one (nnn ,No DataCelts, 22) nnn Zero one(nnn, No DataCelis 36)

nnn Zero one (nnn, No DataCells, 48)

Cells := deletezero 1e1s(nn, No DataCells)

- measuredd
v measuredd := mean( Cells ) a measuredd := Stdev( Cells) Standard errord

No DataCells
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For Dec. 5 1992
d :=d +

page := READPRN( "UAMSOFFICE\Drywell Program dataWDec. 1992 Data\DATA ONLY\D8628_D92.txt" )

Points 49: showcells( page, 7, 0)

Datesd := Day year( 12,5,1992)

Data

0.583 0.605 0.642 0.64 0.637 0.642 0.622

0.633 0.631 0.649 0.651 0.619 0.632 0.616

0.622 0.634 0.64 0.608 0.644 0.647 0.652

Points 4 9  0.61 0.627 0.634 0.548 0.602 0.649 0.644

0.635 0.619 0.635 0.627 0.642 0.653 0.656

0.586 0.632 0.63 0.656 0.65 0.636 0.652

0.619 0.636 0.618 0.656 0.646 0.613 0.648

nnn convert (points 4 9 7 No DataCells := length( nn)

For this location points 1,2,22,25.26,36 and 48 are pits. Therefore these points are trended separately

Pit Id Get-Pit data (nnn, No DataCells ,I) Pt25d := GetPit data (nnn ,No DataCells ,25)

Pit 2d Get-Pit data (nnn, NO DataCells 2) Pit 26d Get-Pit data (nnn, No DataCells, 26)

Pit 22d := Get-Pit data (nnn ,No DaCells 22) Pit 36d Get Pit data (nnn ,No DataCells ,36)

Pit 48 d Getpit data (nnn ,No DataCells 48)

These points are deleted from the mean calculation

nun Zero one (nn, No DataCells', ) nn : Zeroon (nun .No DataCells, 25)

nnn: Zerone (nnn, No DataCels 2) one (n , No DataCells,26)

n Zero one (nun , No DataCells- 22) nnn Zero one (nnn .No DataCells ,36)

nnn := Zero one (rmn, No DataCclls,48)

Cells deletezero cells (nun No DataCells)
. '•0Omeasured

A measured41  mean( Cells) a measured Stdev( Cells) Standard errord M- e

FNo DataCells
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For Sept. 14 1994 d :=d I

page := READPRN( "U:\MSOFFICE\Drywdll Program data\Sept. 1994 Data\DATA ONLY\D8628 94.txt" )

Points49 : showcells( page, 7,0) Datesd := Day year( 9,14 1994)

Data

0.58 0.608 0.644 0.644 0.639 0.647 0.624

0.629 0.64 0.651 0.653 0.624 0.635 0.622

0.621 0.639 0,647 0.614 0.648 0.65 0.655

Points 49= 0.604 0.632 0.636 0.551 0.603 0.656 0.648

0.628 0.624 0.637 0.629 0.647 0.659 0.661

0.583 0.629 0.633 0.659 0.649 0.639 0.652

0.635 0.634 0.62 0.635 0.651 0.615 0.651

nnn := convert (Points 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_ nPit it25 : Get-Pit data (nunnNo DataCells I25)

Pit 2 d :P Get254 d= Get-Pit data 2t d (nun ,No DataCells ,26)

pit 22= GetPit data (nan ,No DataCells 22)Pit 3 6- := Get Pit data (r ,No DataCells' 36)

Pit 48 := GetPit data (nn, NO DataCells, 48)

These points are deleted from the mean calculation

nn == Zero one (nnn ,No DataCells, I) nnn Zero one (nn ,No DataCll ,25)

nrn Zero one (nnn ,No DataCeils .2) nnn : Zero one (nn nNo DataCells, 26)

nn= Zero one (nnn , No DataCells ,22) nnn : Zero one (nnn, No DataCels ,36)

nnn Zero one (nnn , No DataCells 48)

Cells. := deletezero cells (nnn, No DataCells)

o measuredd
' measured, := mean( Cells) o measuredd := Stdev( Cells) Standard errord '- ..

d d JNo DataCells
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For Sept. 9 1996 d d I

page READPRN( "U:AMSOFFICE\Drywell Program data\Sept.1996 Data\DATA ONLY\D8628_96.txt" )

Points 49  showcells (page, 7,0) Dates) Day c(9,9,1996

Data

0.587 0.609 0.641 0.636 0.635 0.646 0.619

0.622 0.634 0.645 0.647 0.62 0.634 0.615

0.618 0.638 0.644 0.611 0.644 0.646 0.65

Points 49= 0.592 0.634 0.632 0.546 0.598 0.65 0.646

0.628 0.627 0.635 0.623 0.645 0.653 0.656

0.579 0.614 0.638 0.653 0.648 0.636 0.651

0.634 0.621 0.626 0.631 0.638 0.627 0.647

nn := cotvert(Points 49,7) NoDataCeils *I--ength( I inn)

For this location points 1.2,22,25,26,36 and 48 are pits. Therefore these points are trended separately

Pi I d GePiata 7(", No DaiaCtlls I ) it 25 := Get-it dat (nnn ,No DataCells , 25

Pit 2  GetPidata (nnn ,No DataCells ,2 Pit 2 6d Get Pit data((non,No DataCels,26)

Pit 22d- Get Pit data (non, No DataCells . 22 Pit 36 Get-Pit (nnn ,No Da ,Cells- := Getpit~~~ data\nnN~tael 6

Pit 488 Get Pit data (wnn, No DataCells, 48)

These points are deleted from the mean calculation

nnn Zero on (nnn, ODataCells, 1) nn Zero one (nnn No DataCells ,25)

nn Zero one(nn, No DataCells 2) nan Zero one (nnn, NO DataCells 26)

nnn Zero one (nnn, No DataCells 22) nnn Zero one(nnn, NO DataCells' 36)

ann := Zero one (ann, No DataCells, 48)

Cells := deletezero cells (rmn, No DataCellsy

. •tqj•0 measuredd

St m easured ' := m ean( Cells) anm easured := Stdev( C ells) Standard err or . m a u e ,
8No DataCells
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e
d := d + I

For Sept 16, 2000

page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept 2000 Data\DATA ONLY\D8628 00.txt" )

Points49 := showcells( page, 7,0 ) Dates d: Day 1.( 09, 6, 2000)

Points 49 =

0.584

0.629

0.618

0.61

0.624

0.583

0.618

0.6

0.63

0.634

0.629

0.616

0.622

0.633

Data

0.638

0.646

0.641

0.632

0.634

0.628

0.616

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

0.64

0.633

0.647

0.649

0.649

0.633

0.612

0.617

0.616

0.648

0.644

0.654

0.651

0.645

nn '.= convert (Points 4 9 , 7) No DataCells := length( ann)

For this location points 1,2.22,25,26,36 and 48 are pits. Therefore these points are irended separately

Pit I= Get_Pit data (nnn ,No DataCells I) Pit 25d := Get-Pit data (nnn ,NO DataCells 25)

Pit28 := Get-Pit data(nn ,No DataCells 2) Pit 26d GetPit data (nnn, No DataCclls 26)

Pit 22d Get Pit data (nnn, No DataCells ' 22) Pit 36d Get-Pit data (ann, No DataCells 36)

Pit 488d GetPit data (nnn ,No DataCcls' 48)

These points are deleted from the mean calculation

nnn Zero one (nnn, No DataCells'

nnn Zero one (nnn' ,No DataCells' 2)

nan := Zero one (nn, No DataCells, 22)

nnn Zero one (nanONO DataCells' 2

nnn Zero one (nnn ,No DataCells ,26)

ann : Zero one (nnn, No DataCells' 36)

nnn := Zero one (nnn, No DataCells, 48)

Cells : deletezero cells (nnn NoCell := ells\ ' DataCells)

eM, measuredd := mean( Cells) o measuredd := Stdev(Cells)
Omeasured

Standard error s d

JNo DataCells
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Calc. No.
C-1301-187-E310-037

Rev. No,/ System No.

Gri/p - 8

d :=d+ I
For Nov 9 2004

page := READPRN( "U:\MSOFFICE\Drywell Program data\Oct 2004\DATA ONLY\D8628_00.txt" )

Points 4 9 != showcells( page, 7, 0) Datesd := Day year( 11,9,2004 )

Data

0.596 0.611 0.643 0.642 0.648 0.653 0.618

0.63 0.639 0.647 0;65 0.624 0.64 0.618

0.628 0.644 0.642 0.612 0,645 0.651 0.652

0.61 0.628 0.634 0.571 0.609 0,654 0.648

0.625 0.617 0.639 0.624 0.641 0.657 0:655

0.601 0.64 0.655 0.654 0.649 0,637 0.652

0.634 0.634 0.623 0.653 0.648 0.615 0.648

Points 49 =

nun := convert(Points 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 I =Get Pit data /nn NoDaaes1
_d G data',Is, Pit 2 5d Get-Pit data (nnnNO DataCells, 25)

Pit 2d Get-Pit data (nnn No DataCetls ,2) Pit 26d GetPit data (nnn ,No DataCells ,26)

Pt22 = Get_Pit data ( NOm , DataCells ,22) Pit 3 6  Get Pit data (nmn , No DataCells ,36)

Pit 484 Get_Pit data (nnn, No DataCells' 48)

These points are deleted from the mean calculation

nunn Zero (nnn ,No DataCells o) nnn Zero one (inn , No DataCells ,25)

nnn Zero one (nun ,No DataCells ,2) nnn Zero o. (nnn ,No DataCells ,26)

nun Zero one("'n No DataCels 22) nun Zero one (nun, No DataCells, 36)

nnn Zero one (nn", No DataCells , 48)

Cells := dcletezero Cells nnn, No DataCells)

0 measuredd

IL measurd, mean( Cells) a measured Stdev( Cells) Standard errord No DataCetls
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Below are matrices which contain the date when the data was collected, Mean, Standard Deviation, Standard
Error for each date.

3
1.9889-10
1.989-103

1.989-10 3

1.989.103

1.991. 103
Dates= -

1.991 .10)

1.992o 103

1.993 1 03

1.995*10

1.997. •!03

2.001"103

2.005.103

'11 .954
642.929 1.708 11.4

640.825 1.631 11.417

641.619 1.522 10.654

644.738 1.844 :12.905

642.619 1.701 11906
~11.512

635.048 1.645 omeasured 1151
g measured -= 3 . 4 Stan~darid error =m a ued2.2ý'esrd 628.857 Stnader 3.118 21.825

640.69 1.723 12.06

637.167 1.782 12,472

639.762 1.742 12.191

635.976 1.717 12.017

634.952 1.778 12.449.

639.881 1.762 12.333

4q
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187

Sheet No.
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The F-Ratio is calculated

last( Dates)

SSE

last( Dates)

SSR E

i-= 0

(ii measured -yhat (Dates, p measured ))2

(Yhat (Datesg measured)i - mean (iJ measured) )2

SSE = 203.496

SSR = 19.464

DegreeFree .. := Total means - 2

O-J
MSE SSE

DegreeFree s

StGrand err :=

MSE = 18.5

DegreeFree reg := 1

MSR := SSR
DegreeFree reg

StGmrand = 4.301err

MSR = 19.464

"10



12/0 5I :2:0534

Calculation SheetAmerGen

Bay 13 Area 28
Subject:
Drywell Corrosion

MSR
F actaul :=

MSE

ct : 0.05

Appendix 8

Sheet No.
A8-21 of 26

Calc. No. Rev. No System No.
C-1301-187-E310-037 187

F critical := qF ( I - ca, DegreeFree reg DegreeFre SO

Fratio I- F Fratio = 0.217

F critical

Therefore the there is no ongoing corrosion

i := 0.. Total means - 1grand measured mean (/p measured)

ogrand measured

ogrand measured := Stdev (Vi measured) GirandStandard error0 :=
,Total means

O.-Ij- Plot of the grand mean and the actual means over time

11 meiasured
X XX

Wigand measured

645

640

635

630

625

620

X

x x
X

x X

X X

I

1990 1995 2000
Dares

GrandStandard e~rro= 1.196

2005

jigrad measured 0 = 638.851
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However to ensure conservatism the apparent corrosion rate is calculated and compared to the minimum
required wall thickness at this elevation

n s := slope (Dates, gj measured) m s = -0.252

The 95% Confidence curves are calculated

Y =intercept (Dates, 9 measured) Y b = 1. 1419103

ctt := 0.05 k := 23 f := 0.. k - I

Yearpredictf := 1985 + f.2 Thick predict := ms'YearprCdict + Y b

Thick actualmean := mean( Dates) sum : (Datesd - mean( Dates ) 2

04 upperr := Thick predict,

- -,Total - 2 )StGrand errq t( I - 7 , T t lm e a n s )rr "

II*+ +

S +1 (year predictr - Thick actualmean)
+ )sum

lowerf := Thick predict, ""
preit

+ -qt - -,TO W a n - 2 St Gra1 + _I_+_I _ (Year predicif - Thick actualmean) 2

- 1 (d + I) sum I
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The minimum required thickness at this elevation is Tmin gen 86, := 452 (Ref. Caic. SE-000243-002)

Location Curve Fit Projected to Plant End Of Life

650

0

600

Thick predict

uppem

lower

m easured

0.
Tmrn~esr S6

550 I- ms = -0.252

m 500 k

@qid
450

I I I I

3980 1990 2000 2010 2020
year pieict. yea predict, year predict. Dats, yewr predict

2030

Therefore even though the regression model 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 yearpredict 2 = 2.029*10 3

.1
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The Following trends are shown for the pits

Ic. No. Rev. No System No.
-1301-187-E310-037 - .187.

Sheet No.
A8- 24 of 26

I.

Local Tmin for this elevation in the Drywell

At,:

Tmin local 86: 30(Ref. Calc. SE-000243-002)

B.

max(Pit 1T

max (Pit 21j

max(P-il 22)

max(Pit325
max (Pit 2 6 )

ma Pit 36 N

max (Pit 4 8 1 ,

Pit 2
min (Pi 2P)i

min (Pit 22)

M' it 48

0-4)
I I I I

PitI

Pit 2

Pit 22
X(-X 31*

Pt26

eee
Pit 36

4+10
Pit 48

Trmin-ocal 86

600 t

SW O-

400

300h

i I t

1990 1995 2000 2005

Pit w
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41 ~J, ~j-
The following addresses possible corrosion in these pits

The F-Ratio is calculated for the worse pit (pit # 25)

last( Dates)

SSE pit E (Pit 2i- yhat ( Dates, Pit 25)

i= 0

last( Dates)

SSRpit= (yhat (Dates, Pit 25), - mean (Pit 2 5)) 2

i= 0

MSE pit SSE pit

DegreeFreS StPit err 4MSE pit

MSR Fpit actaul
Fpit Pit Fpit ratio a- --

SEit actaul - c
MSE pit cnticar

SSEpit = 3.749-103

SSR pit = 572.064

SSRpi
MSR pit- pit

IDegreelFree reg

Fpit ratio = 0.347

Therefore this pit is not experiencing corrosion

n pit := slope (Dates, Pit 25) m pit ' -1.365 Y pit := intercept (Dates, Pit 25) Y =i 3.288-103

The 95% Confidence curves are calculated

Pit curve := m pit' y predict t Ypit

Pit actualmean := mean( Dates ) sum = (Datesd - mean( Dates 2

uppitt := PtCurve f..

+ tt - ~Total means -2)StPit err it

lopitf : Pit curve f

+ I +- (Year~ predictf i actualmean ) 2
(d+ I) sum

+ -qt I - 2 ..,otal means - 2 ).St'teTJ (d + I) sudcr Ptactam ea
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/ f

Curve Fit For Pit 25 Projected to Plant End Of Life

X X X X

Pit 25j

XX X
Pit curve 500

Uppit

topit

TnimnjecAI 86

-0MM 400

) -

M i =-365

9'.'.
300,

- A J - - I I

1990 ' 2000 21010
Dates, ytir pyedict, year' ptedie

2020 2M3

Therefore even though the regression model does not apply, it shows that this pit will not corrode to below
minimum required thickness by the plant end of life.

minpoin= 0.571

required rate. :=

Year predict2 = 2029.103

222)

Trnin_local 8622 = 300

1000-ninpoint- Terinjlocal 8622 = 271
(2005- yearpredit)r

required rate. = - 11.292
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Appendix 9 - Elevation 87' 5P Bay 15, Area 31

Nov 9, 2004 Data

The data shown below was collected on 11/9/2004 (reference NDE data sheet 2000-034-009).

page := READRN( "U.\MSOFFICE\Drywell Program data\Oct 2004\DATA ONLY\D863 l_00.Ixt")

Points 49- showcells(page,7,0)

Points 4 9 =

0.648

0.653

0,641

0.651

0.648

0.656

0.642

0.641

0.642

0.647

0.651

0.631

0.621

0.64

0,637

0.639

0.632

0.628

0.634

0.622

0.616

0.646

0.636

0.629

0.634

0.619

0.607

0.635

0.608

0.642

0.64

0.616

0.626

0.617

0.618

0.62 0.633

0.641 0.633

0.616 0.629

0.627 0.635

0.565 0.614.
0.603 0.606

0.616 0.569

Cells := convert(Points 49,7) No DataCells := length(Cells)

The pits at point 34 and 35 are removed Irom the data an will be trended separately (ref. 3.22).

Cells := Zero one(Cells, No DataCells, 34)

Cells != deletezero cells (Cells, No DataCells)

No DataCells := length( Cells)

Cells :=Zero one(Cells, No DataCells, 35)

The thinnest point at this location is shown
below

minpoint := min(Points 49)

minpoint = 0.565
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Mean and Standard Deviation

1 actual mean( Cells) p actual 630.234 Sacual := Stdev( Cells) 0 actual 16,203

Standard Error

0 actual
Standard error '-

ýN° DataCells
Standard error = 2.363

Skewness

Skewness := (No DataCells) 1(Cells -t' actualke) 
2

(No DataCells ND .(NoataCeiis -. 2). '(a Skenes =1.2

Kurtosis

1-4
KurtosOs DataCells'(No DataCells + 1) (Cels - A actual)

(No DataCells - 1) (No DataCells, - 2). '(14 DataCells - 3) (a actual) iKurtosis =3.009

3"(No DataCells- 1)2

(No DataCclls - 2) .(NoDatCcljs - 3)
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Normal Probability Plot

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 := sort( Cells)

Then each data point is ranked. The array rank captures these ranks

r~ ::j+ -srt = sr! r
r j + rank, :=

Xsrt srt.

rank-

rows( Cells) + I

The normal scores are the correspondingpth percentile points from the standard
normal distribution:

X:=I NScore. := root[cnorm(x)- (pi),x]*.4
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W Upper and Lower Confidence Values

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

a - .05 To ( qt I- ! 48 T 2.011

Lower 95%Con la actual - actual Lower 95%Con = 625.482

,[No DataCcils

o actual

Upper 95%Con g actual + Ta 5 Upper 95%Con = 634.986
NoDataCells

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

Graphical Representation

Sl.dDistribution of the "Cells" data points are sorted in 1/2 standard deviation increments (bins) within +/-3 standardSdeviations
0

Bins := Make bins (9 actual, 0 actual) :0

3

Distribution : hist( Bins, Cells) 10

Distribution 5

The mid points of the Bins are calculated 10

10

6

k := 0.. 11 Midpoints, (Binsk + Binsk+ 1) " 1

2 0

0

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

normal curveo pnorm(Bins, , 9 actual, "actual)

normal curve := No DataCells ,normal curve

cu'e Iv
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Results For Elevation 86' 5" Bay 15, Area 31
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

Dishtibution
L
nonrimI cujrve

actual = 630.234

0 actual = 16.203

Standard error = 2.363

Skewness -1.22

Kurtosis 3.009

*4)

580 600 620 640
Midpoints Midpoints

660 680

Lower 95%Con = 625.482 Upper 95o/xon = 634.986

Normal Probability Plot

3

2

1

NScorej
xxx

0

I I I

X

x

xX

I I I

This data set is slighlty
skewed do to point 49.
Area 49 is significantly
less than past values
for this area.

-2 t-

-3
56(0 580 600 620 640 660
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Elevation 86' 5" Bay 15, Area 31 Trend

Data from Feb 1990 to Sept 2000 is retrieved.
d := 0

For Nov. 10 1987

page := READPRN( "U:\MSOFFICE\Drywell Program data\Nov 1987 Data\DATA ONLY\D8631_N87.txt" )

Points 49 := showcells( page, 7,0 ) Dates := Day year( I 1, 10, 1987 )

Points 4 9 =

0.655

0.659

0.628

0.65

0.656

0.65

0.649

0.648

0.643

0.657

0.652

0.633

0.63

0.648

Data

0.639

0.646

0.673

0.646

0.637

0.625

0.615

0.65

0.64

0.638

0.638

0.623

0.607

0.649

0.62

0.634

0.654

0.619

0.634

0.625

0.628

0.627

0.651

0.629

0.633

0.568

0.606

0.628

0.641

0.641

0.632

0.634

0,62

0.614 i

0.647 j

nnm := convert (Points 49 , 7) No DataCells := length( nnn )

The pits at points 34 and 35 are removed from the data and will be trended separately (ref 3.22).

Pit 34, := Get Pit data(fnnn No DataCells ,34) Pit 35d '= Get-Pt data(rm , No DataCells, 35)

These points are deleted from the mean calculation

nnn := Zero one (nnn, No DataCells, 34) nnn := Zero one (nnn, No DataCells 35)

Cells := deletezero Cells (nn No DataCells)

0 measured

A measuredd := mean( Cells) a measuredd := Stdev( Cells) Standard errord d

4No DataCells
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d d +- I

page := READPRN( "V:\MSOFFICE\Drywell Program data~uly 1988 Data\DATA ONLYMD8631J88.txt"

Points4 := showcells( page, 7,0 ) Datesd := Day year( 7,20,1988)

Points 49 =

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

Data

0.633

0,643

0.654

0.654

0,64

0,619

0.613

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

0.626

0.644

0.652

0;634

0.566

0.605

0.619

0.634

0.638

0.634

0.632

0.623

0.617

0.643

nnn := convert (Points 49,7 ) No DataCells := length( nnn)

W J

Pit 34d := Get-Pit data (nnn, No DataCells ,34) Pit 35 d : Get Pit data (nnn ,No DataCells ,35)

These points are deleted from the mean calculation

nnn := Zero one (nnn, No DataCells ,34) nnn := Zero one(nnnf, No DataCells , 35)

Cells := deletezero cells nnn. No DataCells)

A measured' := mean( Cells) a measuredd : Stdcv( Cells) Standard measureda d

ýNo DataCells

"I
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d :=d - I

page := READPRN( "U:XMSOFFICE\Drywcll Program data\Oct 1988 Data•DATA ONLY'D863 I_0 8 8.txt" )

Points 49 := showcells( page, 7,0 ) Dates d := DayY,.~( 10, 8. 1988 )

Points 4 9 =

0.651

0.655

0.629

0.651

0.664

0.65

0.654

0.645

0.641

0.654

0.65

0.63

0.646

0.645

Data

0.632

0.644

0.645

0.619

0.635

0.622

0.612

0.642

0.638

0.635

0.636

0.619

0.605

0.642

0.618

0.63

0.649

0.616

0.634

0.63

0.628

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

nan := convert (Points 49, 7) No DataCells := length ( nnn )

Pit 34 := Get-Pit data (inn, No DataCells 34) Pit := Get Pitd35)
d Thes Get-Pit data( nnn, No DataCeals' 35

These points are deleted from the mean calculation

nrm := Zero one (nnn, No DataCells, 34) nnn := Zero o. (nnn, No DataCells, 35)

Cells -deletezero ceils (nnn , No DataCclls)
m m e asur rdd d

11 measuredd : meant Cells ) • measured : Stdev( Cells ) Standard errord :
d ~No DaaCells
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d := d + I

page := READPR.N( "U:\MSOFFICE\Drywell Program data'June 1989 Data\DATA ONLY\D863 I_June89.txt" )

Points 4 9 := showcells( page, 7,0 ) Datesd := Day year(6,26,1989)

Points 49 =

0.654

0.656

0.63

0.647

0.655

0.648

0.653

0.649

0.644

0.658

0.648

0.633

0.636

0.667

Data

0.636

0.649

0.651

0.623

0.641

0.624

0.629

0.643

0.641

0.641

0.637

0.623

0.611

0.649

0.619

0.651

0.654

0.617

0.632

0.627

0.627

0.629

0.649

0.629

0.631

0.576

0.61

0.621

0.637

0.642

0.636

0.636

0.619

0.618

0.647

nnn := convert (Points 49, 7) No DataCells := length( nnn)

* 'j

Pit 34d := Get-Pit data (nrn, No DataCells, 34) Pit 35d -- Get-Pit data (nnn, No DataCells ,35)

These points are deleted from the mean calculation

nnn := Zero ... (nun, No DataCells .34) nnn := Zero o. (nnn. NoDataCells, 35)

Cells := deletezero cells (ann, No DataCells)

O measureda

11 measuredd := mean( Cells) a measuredd := Stdev( Cells) Standard errord :r
dNo DataCells

4V
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Calculation Sheet Appendix 9
AmnerGen

Bay 15 Area 31
Subject:
Drywell Corrosion

For March 28 1990

Caic. No.
C-13011-187.e310-037,

Rev. No. System No.
Y 4  187, sfit, o:'

Sheet No.
A9-10 of 26

d d + I

page := READPRN( "U:\MSOFFICE\Drywell Program data\March 1990 Data\DATA ONLY\D863 IMarch90.tx"

Points49 := showcelis( page, 7,0 ) Dates 4 := DayY,,,a$ 3 ,2 8, 9 9 0 )

Points 49 =

0.653

0.654

0.638

0.646

0,682

0.65

0.651

0.646

0.643

0.658

0.65

0.657

0.644

0.648

Data

0.644

0.647

0.653

0.631

0.66

0.636

0.614

0.644

0.64

0.656

0.644

0.634

0.613

0.646

0.621

0.637

0.676

0.633

0.635

0.627

0.655

0.626

0.649

0.63

0.652

0.573

0;61

0.622

0.635

0.639

0.642

0.636

0.624

0.616

0.647

nnn := convert (Points 49 ,7) No DataCells := length( nnn)

Pit 34:= Get Pit data (nnn No DataCells, 34) Pit = Get Pit data (nn , No DataCells ,35)

These points are deleted from the mean calculation

nnn := Zero one (nnn , No DataCells , 34) nnn ;= Zero onc (nnn, No DataCells, 35)

Cells :=delezero cells (nun, No DataCells)

A' measurcdd := mean( Cells) oY measuredd := Stdev(Cells)
o measureddStandard errord :=
/No DataCells

0
i



C210a1llation SetA ed"
Calculation Sheet '-::Appendix 9

AmnerGen

Bay 15 Area 31
Subject:
Drywell Corrosion

For Feb, 23 1991

Calc. No.
C-1301-187-0310-037

Rev. No. System No.
187

Sheet No.
A9 -11 of 26

d dj1 I

page := READPRN( "U:\MSOFFICE\Drywcll Program data\Feb 1991 DatakDATA ONLY\D863 IF9].txt" )

Points 49 := showcclls( page, 7,0 ) Datcsd := Day year( 2,23, 1991 )

Points 49 =

0.645

0.646

0.62

0.637

0.644

0.642

0.644

0.641

0,637

0.648

0.637

0.624

0.623

0.624

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

0.6 I1

0.626

0.619

0.619

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

nnn := convert(Points 49, 7) No DataCells = 1ength ( nM )

Pit 434 ;= Get-Pit data (fnnnl No DataCells' 34) Pit 35 d := GetPit data (nnn. No DataCells, 35)

These points are deleted from the mean calculation

nnn := Zero one (nnn, No DataCells, 34) nnn := Zero one (ann, No DataCells' 35)

Cells := deletezero cells(nnnNo DataCeIls)

0 measuiedd

It measured := mean( Cells ) a measuredd - Stdev( Ceils ) Standard emaor ° red,

dd No = DaaCells
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Calculation Sheet Appendix 9AmerGen

Bay 15 Area 31
Subject:
Drywell Corrosion

Calc. No.
C-1301-187-e310-037

Rev. No. System No.

X'ýC- 187

Sheet No.
A9 -12 of 26

d :=d + I

For May 23, 1991

page := READPRN ( "UWMSOFFICE\Drywell Program data\May 1991 Data\DATA ONLY\D863 1_M9 1.txt" )

Points 49 := showcells( page , 7 ,0 )
Datesd := Day year( 5,23,1991)

Points 49 =

0.647

0.649

0.62

0.639

0.646

0.642

0.645

0.641

0.637

0.649

0.642

0.624

0.623

0.624

Data

0.631

0.641

0.628

0.595

0.632

0.616

0.607

0.636

0.634

0.629

0.629

0.614

0.601

0.636

0.613.

0.633

0.624

0.611

0.627

0.621

0.619

0.621

0.641

0.622

0.625

0.556

0.603

0.612

0.63

0.633

0.626

0.629

0.615

0.61

0.613

nnn := convert (Points 4 9 , 7) No DataCe11s := length( nnn )

16-4
Pit34d := Get-Pit data (nnn, No DataCells' 34) Pit35d := Get Pit data (nnn NoDataCells 35

These points are deleted from the mean calculation

nnn := Zero one (nnn, No DataCells ' 34) nnn Z- Zero one(nnn, No DataCells, 35)

Cells := deletezero cells (nnn, No DataCells)

fA measured d := mean( Cells) C measured d = Stdev( Cells) Standard errord
0 measuredd

jNo DataCells
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Calculation Sheet Appendix 9AmerGen

Bay 15 Area 31
Subject:
Drywell Corrosion

For May 30 1992

Calc. No.
C-1301-187-310-037

Rev. No. System No.
4- 187

Sheet No.

A9 -13 of 26

d := d + I

page := READPRN ( "U:NMSOFFICE\Drywell Program data\May 1992 Data\DATA ONLY\D8631 _M92.txt" )

Points 49 := showcells( page , 7,0 )
Dates d =Day year( , 30, 199 2 )

Points 4 9 =

0.65

0.651

0.622

0.64

0.651

0.645

0.64

0.639

0,635

0.65

0.643

0.628

0.639

0.639

Data

0.627

0.64

0.633

0.665

0.635

0.619

0,607

0.635

0,635

0.631

0.632

0.637

0.604

0.635

0.614

0.608

0.65

0.616

0.629

0,623

0.619

0.621

0.642

0.627

0.629

0.565

0.607

0.611

0.629

0.635

0.634

0.63

0.613

0,611

0.638

nnn := convert (Points 49 , 7)
No DataCclls I= length( nnn)

*4.J

T4 Get Pit No DataCells i 34 Get Pi (nnNo DttaCallst 35)

These points are deleted from the mean calculation

nnn := Zero one (nnn, No DataCells 34) nnn = Zro on (,nnn, No DataCels ,35

Cells := deletezero cells (nnn, No DataCells)

9 measuredd *= mean( Cells) a measured,, := Stdev(Cells) Sn r 8o measurellStadad erod ' ,No DataCells
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Calculation Sheet Appendix 9

Bay 15 Area 31
Subject:
Drywell Corrosion

For Dec. 5 1992

Calc. No.
C-1301-187-e310-037

Rev. N System No. Sheet No.
A9 -14 of 26

d :=dt- I

page := READPRN( "U:\MSOFFICE\Drywell Program data\Dec. 1992 Data\DATA ONLY0D863 I _D92.txt" )

Points 49 := showcells( page, 7, 0)
Datesd := Day yar( 12,5,1992)

Points 49 =

0.644

0.649

0.633

0.641

0.648

0.643

0.645

0.643

0.64

0.647

0.647

0.628

0.621

0.643

Data

0.632

0.642

0.632

0.601

0.634

0.623

0.615

0.634

0.629

0.63

0.634

0.623

0.604

0.638

0.612

0.642

0.643

0.612

0.625

0.62

0.617

0.622

0.639

0.614

0.629

0.567

0.602

0.618

0.632

0.633

0.627

0.631

0.615

0.606

0.643

ann := convert(Points 4 9 , 7) No DataCells :- length( nnn )

@4),-

Pit 34 : GetPit data (nn, No DataCells, 34) Pit3, := Get-Pit da (n"n , No DataCells , 3)

These points are deleted from the mean calculation

nnn := Zero one (nnn, No DataCells , 34) nnn := Zero one (nnn, No DataCells' 35)

Cells :deletezro cells(nnn, No DataCells)

o measuredd
1. measuredd mean( Cells) o measured d:= Stdev( Cells) Standard errord := d

]No DataCells
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....Calculation Sheet Appendix 9
AmerGen

Bay 15 Area 31
Subject,
DrywelI Corrosion

For Sept. 14 1994

Calc. No.
C-1301-187-e310-037

Rev. N System No.
187

Sheet No.
A9 -15 of 26

d d + 1

page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1994 Data\DATA ONLY\D8631_94.txt" )

Points 49 := showcells( page, 7, 0) Datesd := Day year( 9,14,1994)

Points 4 9 =

0.648

0.654

0.63

0.642

0.651

0.656

0.674

0.643

0.645

0,653

0.65

0,635

0,623

0.644

Data

0.614

0.643

0.634

0.6

0.639

0.624

0.616

0.638

0.633

0.633

0.636

0.623

0.609

0.641

0.614

0.643

0.646

0.617

0.629

0.622

0.622

0.626

0,645

0.619

0.63

0.564

0.605

0.617

0.633

0.637

0.632

0.636

0.617

0.611

0.646

innn: convert (Points 49 , 7)i No DataCells = length( nnn)

10.4

Pit 34d := GetPit data (nnn , No DataCels , 34) Pit 35d := CyetPit data (nnn ,No DataCells ,35)

These points are deleted from the mean calculation

n.n :=.Zero one( , No DataCelIs ,34) nnn - Zero one(nnn, No DataCells, 35)

Cells := deletezero cells (nnn No DataCells"

0 meagsuredd

At measured, := mean( Cells ) a measuredd *= Stdev( Cells) Standard efrord m r
No DataCells
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Calculation Sheet Appendix 9AmerGen

Bay 15 Area 31
Subject:
Drywell Corrosion

For Sept. 9 1996

Caic. No.
C-1301.1 87-e310-037

Rev. No.. System No.
.4. . •187

7f(/
Sheet No.

A9 -16 of 26

d = d-i- I

page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept.1996 Data\DATA ONLY\D8631l96.txt" )

Points 49 := showcells( page 7,0 ) Datesd := Dayyea(9,9,1996)

Points 4 9 =

0.647

0.653

0.623

0.643

0.651

0.644

0.649

0.64

0.639

0.653

0U643

0.628

0.627

0.646

Data

0.627

0.642

0.635

0.601

0.635

0.622

0.612

0.636

0.637

0.634
0.633

0.618

0.605

0.641

0.61

0.629

0.644

0.615

0.631

0.627

0.624

0.622

0.644

0.625

0.628

0.562

0.608

0.616

0.636

0.635

0.629

0.634

0.521

0.619

0.647

nnn := convert (Points 4 9 , 7) No DataCells := length( nnn)

O-J

Pit 34 d := Get_Pit data (nnn ,No DataCells ,34) Pit 35d := Get Pit data(nnn, 1No DataCells, 35)

These points are deleted from the mean calculation

nnn ;= Zero one (nnn, No DataCells, 34) nnn := Zero one (nnn, No DataCells' 35)

Cells := deletezero Cells (nnn, No DataCells)

9 measuredd := mean( Cells) a measuredd := Stdcv( Cells)

a measured
Standard errord := d

4N' DataCells
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Calculation Sheet Appendix 9AmerGen

Bay 15 Area 31
Subject:
Drywell Corrosion

For Sept. 16 2000

Calc. No.
C-1301-187-e310-037

Rev. No. System No.
/'It" 187

ff S/15'5 y-

Sheet No.
A9 -17 of 26

d := d + I

page := READPRN( "U:\MSOFFICE\Drywell Program data\Sept 2000 Data\DATA ONLY\D8631_00.txt" )

Points 49 := showcells( page, 7, 0)
Datesd := Dayyar( 9,16,2000)

Points 49 =

0.639

0.647

0.631

0.638

0.643

0.649

0.643

0.639

0.639

0.65

0.645

0.63

0.619

0.639

Data

0.627

0.637

0.629

0.594

0.632

0.617

0.61

0.631

0.629

0.628

0.627

0.615

0.602

0.636

0.606

0.639

0.64

0.613

0.624

0.616

0.617

0.614

0.637

0.619

0.623

0.564

0.602

0.612

0.631

0.63

0.627

0.63

0.614

0.609

0.64

nnn := convert(Points 49,7) No DataCells := length( nn)

Pit 34d := GetPit data (nnn ,No DataCells ,34) Pit 35d := GetPit data (nnn , No DataCells ,35)

These points are deleted from the mean calculation

nnn := Zero one (nnn, No DataCells ' 34) nnn ;= Zero one(nnn,NoDataCells,35)

Cells := deletezero cell (nnn, No DataCells)

P measured := mean(Cells) a measuredd := Stdev( Cells)
0 measured

Standard edror, 4No

DataCells

.A,
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Calculation Shoot Appendix 9AmerGen

Bay 15 Area 31
Subject:
Drywell Corrosion

For Nov. 9 2004

Calc. No.
C-1301-187-e310-037

Rev. No. System No.
'y-It 187

Sheet No.
A9 -18 of 26

d := d .-

page := READPRN( "U:\MSOFFICE\Drywell Program data\Oct 2004\DATA ONLY\D8631_00.txt" )

Points49 ;= showcells( page, 7, 0) Datesd := Day ye( 1) , 9,2004 )

Points 49 =

0.648

0.653

0.641
0.651

0.648

0.656

0.642

0.641

0.642

0.647

0.651

0.631

0.621

0.64

Data

0.637

0.639

0.632

0.628

0.634

0.622

0.616

0.646

0.636

0.629

0.634

0.619

0.607

0.635

0.608

0.642

0.64

0.616

0.626

0.617

0.618

0.62

0.641

0.616

0.627

0.565

0.603

0.616

0.633

0.633

0.629

0.635

0.614

0.606

0.569

nnn := convert (Points 4 9 , 7) No DataCells := length( nnn)

Pit 34d := Get Pit data(nnn , No DataCells 34) Pit 35d '= GetPit data (nnn, No DataCells ,35)

These points are deleted from the mean calculation

nnn := Zero one (nnn, No DataCells,' 34) nnn := Zer one (nnn, No DataCells, 35)

Cells := deletezero cells (nnn, No DataCel s)

It measured mean( Cells) a measuredd := Stdev( Cells)

Smeasured
Standard errord d

4No DataCcIls

4V
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AmerGen Calculation Sheet

Bay 15 Area 31
Subject:
Drywell Corrosion

Appendix 9

Sheet No.
A9 -19 of 26

Calc. No. Rev. No.
C-1301-187-e310-037 X't

System No.
187

fr sil ý/-P r
Below are matrices which contain the date when the data was collected,
Error for each date.

Mean. Standard Deviation, Standard

Dates

1.989.103

1.989,10 3

1.99.103

1.991.103

1.991.103

1.992.103

1.993,103

1.995-103

1.997.103

32.001, 10

2.005o103

.4,

A measured =

637.894

635.702

635.936

638.043

641.915

627.681

627.021

631.064

630

633.213

631.638

627.532

630.234

Standard error =

2.045

1.948

1.918

1.908

2.117

1.847

1.892

1.953

1.88
2.152

.1.862

1.931

2.315

a measured =

14.318

13.636

13.428

13.356

14.819

12.928

13.243

13.674

13.158

15.064

13.032

13.518

16.203_



Calculation Sheet Appendix 9AmerGen

Bay 15 Area 31
Subject:
Drywell Corrosion

Total means := rws(A measured)

Calc. No. Rev. No.
C-1301-187-e310-037 l1I

System No.
187

Sheet No.
A9 -20 of 26

Total means 13

The F-Ratio is calculated

last( Dates)

SSE ,= Z
i=0

(11 measured- Yhat(Dates 11 measured),) SSE = 186.96

last( Dates)

SSR := E (yhat (Dates•M'm d ean (A )easurd 2
SA measiu=dOm

SSR = 73.953

DegreeFrce ss := Total means - 2

10 J
SSE

MSE : 
S

DegreeFree s

StGrand er :

MSE = 16.996

DegreeFree reg := I

MSR := SSR

DegreeFree reg

StGrand _= 4.123

MSR = 73.953

'Al
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Calculation Sheet Appendix 9AmerGen

Bay 15 Area 31
Subject:
Drywell Corrosion

F actaul -MSR
MSE

Calc. No.
C-13011-1187-e310-037

Rev. No. System No.

S18t
Sheet No.

A9 -21 of 26

a := 0.05 F critical := qF (1 - a , DcgreeFree reg DegreeFrec ss)

Fratio F actaul
F critical

F ratio = 0.898

Therefore the curve fit of the means seems to have a slope and the grandmean Is not an accurate measure
of the thickness at this location

i := 0.. Total mcans I

agrand mneasured :=Stdev (L~ measured)

mgrand measured. ;= mean (It measured)

ogrand measured

GrandStandard error0 := T

Totlans

Plot of the grand mean and the actual means over time

645

640-

635 1-
11measured

pjgrand meure
_______ 630

X X

x X

.- X.. - .- - .- . . .- - -

xk

625 I-

620 h

1990 1995 2000 2005
Dates

." wgrand measured0 632.913 GrandStandard = 1.293
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AmerGen Calculation Sheet

Bay 15 Area 31
Subject:
Drywell Corrosion

Appendix 9

Sheet No.
A9 -22 of 26

Calc. No. Rev. No.
C-1301-187-e310-037

System No.
187

Therefore the corrosion rate is calculated and compared to the minimum required wall thickness at this
elevation

m s := slope (Dates , measured) ms= -'A9 Y b =itret(a',maue' b = 1.6119103

The 95% Confidence curves are calculated

at :=0.05 k :=23 f :=0.. k - I

Yearpredictf `2 1985 + f-2 Tbickpredict := ms.year predict + Yb

Thick actualmean := mean( Dates) sum := E (Datesd - mean( Dates

.4,
upperf := Thick prcdict1 "

Total - 2 -StGrand + I *2 means / (d+ 1)
(year predictf -

Thick actualmean) 2

sum

lower f =Thick predict,

+ t ,Total means - 2 ) -StGrnmd rr I +±
-2 1 J (d I-)

(year actualniean'~

Year predict. - Thick ac almean 2

sum



Calculation Sheet Appendix 9AmerGen

Bay 15 Area 31
Subject:
Drywell Corrosion

CaIc. No.
C-1301-187-e310-037

Rev. No. System No.
xliiý 1187

Sheet No.
A9 -23 of 26

The minimum required thickness at this elevation is Tmingen 8:, 452 (Ref. Calc. SE-000243-002)

Location Curve Fit Projected to Plant End Of Life

650

600h

Thick prdict

upper

lower

1measured

lrnjci0

550 1-

.........

m S = -0.491

500 F-

450 -

f980 1990 2000 2010 2020
Yew predict -Yew predict- year predict. Dates, year predict

2030

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.

yearpredict2 2.029*103 Thick predict22 = 615272
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Calculation Sheet Appendix 9AmerGen

Bay 15 Area 31
Su bject:
Drywell Corrosion

Calc. No.
C-1301.187-e310-037

Rev. No. System No.
187

Sheet No.
A9 -24 of 26

The Following trends are shown for the pits

Local Tmin for this elevation in the Drywell

A:

f

B.

min Pt35)J

W [-

X. O X. A*. ...... .... X .......

Pit 34

Pit

Tmic186

5001-

400

300

I I

1990 1995 2000 2005
Dates

I
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Calculation SheetAmerGen

Bay 15 Area 31
Subject:
Drywell Corrosion

Appendix 9

Sheet No.
A9 -25 of 26

Calc. No.
C-11301-187-310-037

Rev. No. System No.
All- 187

...V
The following addresses possible corrosion in these pits

The F-Ratio is calculated for the worse pit

last( Dates)

SSE pit (Pt35 yhat (Dates Pit 3 5)
i=0

last( Dates)

SSRpit (yhat(DatesIPit 3 5 )i- mean( Pit 3 5 )) 2

i=0

SSE pit

MSEpit StPit MSE
DegreeFre ess pit

Fpit actaul : MSR Fpit ratio actaul

MSE pit F critical

SSEpit = 8.054,103

SSR pit = 831.542

SSRpt
MSR-t:,= SRpit

DegreeFree reg

Fpit ratio = 0.234

0.-,wo
Therefore this pit is not experiencing corrosion

m pit := slope (Dates , Pit 35) m pit = -1.646 y pit := intercept (Dates, Pit 35 ) Ypt= 3,891-103

The 95% Confidence curves are calculated

Pit curve := m pit'Yoar predict + Y pit

Pit actualmean ;= mean( Dates )
sum > (Datesd - mean( Dates ))2

uppitf := Pit cur": "'"

+ tI Ttlmas2)S~t-l / .W1
I a t (dl ) (Yearpredictf- Pitactualmean)

2

+ qti I -, Total - /-ti -means er" (d+ 1) u

Jopil" Pit curvef "-

+ -fqt(I - Total means - 2 StPit C+ (year predicts - Pit actalmean) 2

2- 1 ) sum4V
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AmerGen Calculation Sheet Appendix 9

Bay 15 Area 31
Subject:
Drywell Corrosion

Caic. No.
C-1301-187-0e310-037

Rev. No System No. Sheet No.
187 A9-26 of 26

r///. ro

Curve Fit For Pit 35 Projected to Plant End Of Life

700

600

- II -

x x

Ptcurve

uppi'

lopit

Tmin-local 36

M pit =-1.646

500

400 IO

300

1990 2000 2010 2020
Dates~ye~ar ptedict.Year predict-yea' predict.Year predict

2030

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 predict. = 2.029"103 Train-local 86 22= 300

,!000"minpoint- Tminjlocal 8622)
required rae,

1000-rrinpoint- Tmin-local 8622 = 265

required rate. 042
t,2005 - year 2 2

V,
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Appendix 10'September 2000 Data - NDE Report 2000-34-001 through 009
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05 : 34

equest Tiiie

NXE~ Data e vt 2 ,9
Ultrasonic Thickness

Page 1 of Last

Co~de I Spec:

Procedure:

System: -

Material:

Vjorwell Liner Thiclkness Examination

F.G rics (49Readings)

[Eng.0i Octiom

jNOEAJT.03 Rev 0

j~telLine,

Station:

Report # 2000-034- 001

IOyster Cceek Unit .

Drawing #: IN/A

Surface Condition: IClean

Thermometer: FNE-93-00-5 Part Temp: • 1

Inspection Point Results Date Inspected

....... -- _ _ -. . _ __ " -"'J !.. . . . . . . .i - I -. _ -
0

.,.

ELEV.I

DRYWELL SHELL WALL THICKNESS GRIDII5Z' •BAY#LIZ AREAl 50.22

B C D E F G

.1'll

1
8

15

22
29
36
43

0.680 0.715 0.681 0.687 0.690 0.612 0.683
0.716 0.703 0.700 0.689 0.720 0.728 0.665
0.729 0.712 0.696 0.706 0.725 0.710 0.718
0.705 0.649 0.683 0.691 0.733 0.712 0.631
0.675 0.651 .0.694 0.694 0.673 0.678 0.697
0.668 0.647 0.684 0.707 0.649 0.644 0.657
'0.689 0.725 .0.728 0.708 0.678 0.556 0.635

7
14
21
28
35
42
49

Comments: N/A

Calibration Equipment
Cal. BlocX Readings BlockTemp: 170 F Unit SIN: INDE-88-036

Min: 0o.61 P l0' Couplant,: 119620 Transducer: INDE-•4.009

Mid: fES00 [500. Oesign"t" [NIA Step Wedge: 1208/87

Max: i.00 1 .000 Velocity: IA Ref' lock: INA

Pri nSS

McCaulley .17A.38-1 AZ29 K&~attfre QQN
Level Date

* raminer: &an

" •,Examriner: N;A

Reviewer. Mani

N/A N/A I- *~~~~1 0 .
2

k'hcf~

n McAllister 183,52-01140
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i
•13WF) Data Reporkt

" ~Ultrasonic Thickness

Pagel of Last

, gequest Title

*Nomponent:

Code I Spec:

Procedure-

System:

Material:

j~ryviell Liner Thickness Examination

x 6- Grids (49 Readings)

FEN:; Direction

INDE-UT-03 Rev 0-

jDywell Liner

jCJS

Report # 2000-034-"002

Station: loyster C reek .unit 0 fi-
Drawing#: INIA

Surface Condition: 1Clean

Thennometer. INDE-93-005 Part Temp: 70 F

• . . .. . .. , .• es ul~ts
Inspection Point Results Date Inspected

r..3131 (51 .13) j.. . .... nao. ......... 0/... 00

" •. .... DRYWELL SHELL WALL THICKNESS GRID
ELEv.1 51, BAY#I AREA1i 5j-1_J.3

iA B CD E F G
.1 0.689' 0.644 0,768 0.753" 0.763 -0.773 0.761 7

..8 0.694 0.640 0.769 0.749 0.733 0.758 0.772 14
15 0.651 0.663 0.762 0.723 0.716 0.764 0.753 21
22 0.691 0.690 0.751 0.689 .0.769 0.781 0.762 28
29 0.635 -0.756 0.688 0.759 0.768 0.769 0.757 36
36 0.732 0.707 0.683 0.768 0.777 0.784 0.770 42
43 0.763 0.773 0.753 0.768 0.760 0.709 0.762 49

Comments: N/A

Calibration Equipment

Cal. Block Readings . e )70 Unit S/N: jNOE.-B-036

Min:. 10,101 [1i01 Couplant: 119620 Transducer:. INDE-84-009

Mid: 10.SO .. 1500 Oesign"r' IWA Step Wedge: j108187

Max: I,.7o, iF.oo Velocity,: INIA Ref Block: IN,-

. aimner: .Stan
.st.Examiner: N/A

Reviewer: Martii

Print SSN Signatule

(
Level Date

# ... L I J& : "McCautlev 174-38-1529

W/A N/A I I !
n McAllister 183-52-0140 9q "AtIlL L I ý ý., 1_5ý1,/7ý . i
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Ultrasonic Thickness fc, 
'

PaveI of Last

,quest Tite

Code I Spec:

Procedure:

System:

Material;

9

•Orywell Liner Thickness Exarnination

6"x 6' Grids (49 Readings)
Report # .2000-034- 003

jEng. Direction

INDE•-UT03 Rev 0

jOrywetl Liner

CIcS

Station: jOyster Creek Unit #

Drawing 0: jI/A

Surface Cond tion: IClean

Thermometer INDE.93-.05 Part Temp: j F

Reraults

Inspeclion Point Results Date Inspected

I15
/ 23 

(51-15) Jinfo mational j 1011 00

rll i, i il- -III -II - - - - - - - III. - . II ,

UXYW-LL bSI-LLL WALL THICKNb CS GRID
ELEV.I -5-1 BAY# ZIZ T AREA[ 51-"1

A B C D `E F G

•i...l. 1

15
22
29
36
43

0.735 '0.746, 0.758 0.757 0.761 0.753 0.761
'0.768 0.756 0.757 0.763 0.738 0.720 0.744'
0.740 0.760 0.726 0.747 0.744 0.739 0.740
0.770. 0.757 0.760 0.753 0.634 .. 0.757 "0.761
0.754 0.736 0.769 0.753 .'0.695 0.750 0.749
-0.763 0.764 0.734 0.749 0.719 0.717 0.769
0.756 0.759 0.753 0.758 1 '0.704 0 0.739 0.759

7
14
21
28
35
42
49

Comments, NIA

C
Cal.I

Min: JOlO

Mid: 10.50

Max: .00

' alrniner,••"

s.Examiner:
eviewer:

alibration

Block Readings

I jo.l50

0 {0.5oo

BlockTemp:

Couplant:

Design"'t"

Velocity:

17 F

IN/A

Equipment

Unit S/N: INDE-88-036

Transducer: INDIE-84-o09

Step Wedge: 108i87

Ref Block: tNA

Stan

N/A

Martin

Print

Mcr-aultey

N/A

McAllislter

SSN

174.38- 529

N/A

183-52-0140

Level Oate/

I I

2,v, ~ 4> -.
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I :-.•- .

Ultrasonic Thickness
Page I of Last

V.

- uest Title: fDrywefl Uner Thickness Examination

-ornponornt: 160 x 6" Grids (49 Readings)

Code I Spec: Eng. Direction

Procedure:. I:E-U'-03 Rev*

System: jDrywell Liner

Material:. [CIS

Report # 2000-034- 004

ttation: jOyster Creek

Drawing#: A

'Surface Condition: F•tean

Thermiometer: IN0E-93-005

Unit ai

Part Temp: 0-F

R~esultsInspection Point Date Inspected

IL-i2-01.110
DRYWELL SHELL WALL THICKNESS GRID

ELEV. ! BAY#ZZ AREA1 51-_
A .,B C D E F G

.4: ,

1 0.740 0.650 0,733 0.764 0.761 0.765 "0.716
8 0.755 0.745 0.749 0.743 0,727 0.734 0.737

•15 0.762 -0.755 0.632 0.676 0.739 0.7.35 0.738
:,22 0.734 0.753 0.690 0.662 0.705 0.757 0.765
-;29 0.693 '0754 0,703 0.760 0.747 0.769 0.7 42
36 0.769 0.748 0.710 0.703 0.741 0.760 0.727
43 0.757 0.765 0.762 0.734 0.769 0.758 .0.767

7
14
21
28
35
42
49

Comments: NiA

Calibration Equipment
Cal. Block Readings BlockTemp: 170 F Unit SIN: INDE-88-036

Min: 10 101 . 101 Couplant: 119620 Transducer: I14•-8400
Mid: 10o.500 5.-00 Designrt"' TNIA Steo Wedge: 208187

Max: 1 1,0 11,FR Velocity: IN/A Ref Block: [NIA

Print SSN Sin r Level Date

• ,xarniner. Stan McCaufley ' 74-38- 529 I 1

Asst.Erxflllrtet N/A NiA N/A I*

Reviewer:. Martin McAllister 183-52-0140 , i !o-f-/ .
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I
NX)OO Ml~a~tm 1R*tepc -t

Ultasonic Thickness*
Page I of Last

4equest Title:

-..i ponel l t

Y
tO"eLiner ThicknesExamination ~
16" x 6" Grids (49 Readings)

Report # 2000-034- 005

Code I Spec: j-ng. Oiredtiot, Station: fiytr Creek Unit#(

Drawing #: IN/AProcedure:

System:

Material:

JNDE-UT.03 Rev 0

jprywelel Liner.

ICIS

Surface Condition: JClean

IThermometer- INDE-93-005 FPart Temp:

Inspection Point Results Date Inspected
.. .. 2 .. . . .... .. ..... .

DRYWELL SHELL WALL THICKNESS GRID
AELEV..B 51

:A B BAY# L
C 0D

AREA 51-Dli
E 'F G

, !"1.T1
.

8
15

22
•29

36
43

0.748 0.718 0.743 0.735 0.744 0.759 0.738
0743 0.675 0.747 0.731 0.752, 0.703 0.734
0.751 0.750 0.752 0.713 0.745 0.320 0.741'
0.750 0.741 :0.135 0.687 0.278 no # 0.266
01752 0.755 0.754 0.744 0.733 0.308 0.729
0.766 0.726 0.742 0.727 0.731. 0.735 0.722
0.747 10.740 0.724 0.747 0.740. 0.742 0.744

7
14
21
28
35
42
49

I

Comments: Lacation #27 s t(4e location of a plug that was removed in a previous outage

'Calibration Equipment
Cal. Block Readings BlockTemp; 170 FUnit §/N: INDE-88-036

Min: to.Io IO.Di Co,.plant: JIS620 Transducer,: NDE-84009

Mid: 10.O ,00a "500 Design"t jNNA Step Wedge: 1208/87

M.l F9o [ Velocity: ,N/A Ref Block: INA

I Print SSN Level Date'
2,

-armnner: Stan

)sL.Exa.miner: N/A

Reviewer: Marlin

McCaulley 1 74-38-1 529

NIA W/A

McAtlister 183-52.0140

/. I /
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1.-..-2
N?~UI3KEo Datah Repost

Ultrasonic Thickness

Page 1 of Last

, quest Title

"'omp onon't:

Code I Spec:

Procedure:

System:

Material-

r
ID',yel, Lift, Thic.nes Examination

Report # 2000-034- 006
16" x 6" Grids (49 Readings)

IEng. Direction

JNDEA[TrO3 Rev 0

Station: lOyster Creek

Drawing: N/A

Surface Condition: Clean

Thermometer. INDE-93.005

Unit# P,

JDrywel) Liner

PICS Part Temp'p: F

VteC'&71t*;
Resultsinspection Point Date Inspected

[13/31 (52-13) Y!!natcn 1/1(0

DRYWELL SHELL WALL THICKNESS GRID
ELEV. 52 BAY#l7 I AREA 52-13

A B C D E F G

ill

1

.8
15

22
29
36
43

0.715 0.710 0.715 0.712 0.696 0.685 0.705
0.713 0.710 0.691 0.686 0.712 0.642 0.703
03718 0.668 0.713 0.684 0.711 0.624 0.670
0.721 0.588 0.0714 0.624 0.714 0.711 0.560
0.719 0.697 0.718 0.717 0.718 0.716* 0.679
0.711 0.710 0.721 0.720 0.719. 0.720 0.644
0.720 0.706 1 0.720 0.722 0.7191 0.718 0.679

7
14
21
28
35
42
49

Comments: N/A

Min:

Mid;

Max:

Calibration

Cal, Block Readings

10.!o, 100t0
jto o [.500.

I 1o001 j.•.ooo

BlockTemp:

Couplant:

Design"t"

Velocity:

p962F

IN/A

IN/A

Equipment

Unit SIN: NOE-88-036

Transducer: INDE.84-009

Step Wedge: [208/87

Ref Black: FNIA

. aminera Stan
sst.Examiner: N/A

Reviewer: Martin

Print

McCaulley

NIA

McAllister

SSN

NIA

183-52-0140

gnat.

Level Date /

I

f



Ultr asntic TRepost
Ultrasonic Thickness

Page i of Lawt

'::I uest Title (Drywei Line Thicness ExaminationReport# 2000-034-007
* omponent: f6" x 6" Gi*ds (49 Readings)

Codee .Spec: Eng, Direction Station; Oyster Creek Unit #.

Procedure: INOE-JT-03 Rev 0 Drawing : IN/A

System: .. 1ýrywell Liner Surface Condition: P~lean

Material;: cIlS Thermometer: FNDE.93-005 Part Temp: f F

Inspection Point Results Date Inspected

• -{3i28 (86-28)-. nj ' 19/i7

DRYWELL SHELL WALL THICKNESS GRID
ELEV. 1
-A 3B

AY#
C D "

AREA 86.28 I
E F G

. ,o

i8

15
22
29
36
43

10.584 0.600 0.638 0.638 0.637 0.640 0.617
.0.629 0.630 0.646. 0.647 0.618 0.633 0.616
0.618 0.634 0.641 0.610 0.643 0.647 0.648
0.610 0.629 0.632 0.545 0.601 0.649 0.644
0.624 0616 0.634 0.623 0.639 0.649 0.654
0.583 0.622 0.628 0.655 0.647 0.633 0.651
0.618 1 0.633 0.616 0.651 0.646 0.612 0.645,

7
14
21
28
35
42
49

Comments: N/A

Min:.

Mid:

Max:

Calibration

Cal. Block Readings

1o.0oi, . 1.0o,

lIoG:e .io~o

BlockTemp:

Couplant:

Design"t"

Velocity:.

)1w6F

INIA

Equipment

Unit S/N: INDE.88-036

Transducer: |N5E.84-009

Step Wedge: 1208187

Ref Block: [N/A

'aminer: Stan

Sst.Exaniiner: NiA

Reviewer:- manin

Pri,nt SSN

McCauffey 174-38-1529

NIA N/A

McAllister I83-52-0140

. McAllister 183-52-0140



:2/c~/r~5 12iTh~4

p

I NTI)]Ew Dathi ceponet
Ultrasonic Thickness

Page I of Last

quest Title: jDrywell Liner Thickness Examinationp .. ,:. ,• .. .... J Report # 2000-034- 008
Component :, 6 Grids (49 Readings) ___ __ _

Code 1. Spec: lEng. _Orecwn Station:' ' 1-yser Creek Unit

Procedure:- INDE-UT-03 Rev 0 Drawing 0: II

system: fDrywell Liner Surface Condition: jClean

Material: [iCs 7hermomeler: INDE-93-005 Part Temtp: 8

Inspection Point :z Results Date Inspected

." 9/20 186-20'I nformaiona L 10l17100

i _ .-~ - - - --- - - - - - iiiiii i i nlL lll m I I

¶

DRYWELLSHELL WALL THICKNESS GRID
ELEV.- 86 AY# AREAl 86.2'

A B C D E F G
1 0.626 0.620 0.621 0.613 0.595 0.599 0.599
8 0.598 0.610 •0.600 0.577 0.616 0.590 0.630

15 0.609 0.594 0.581 0.609 0.616 0.617 0.617
22 0.603- 0.604 0.584 0.582 0.617 0.587 0.600
29 .0.61,2 0.592 0.599 M0596 0.610 0.620 0.592
36 0.581 0.607 0.597 0.617 0.608 0.620,. 0.633
43 0.573 0.599' 0.591 0-592 1(0.622 0.612 0.600

7
14
21
28
35
42
49

Comments: NIA

Mil:

Mid:

Max:

Calibration

Cal. Block Readings

10.500 150o

11.001 .100

BlockTamp:

Couplant:

Design't"

Velocity:

119620

JN/A

Equipment

Unit SIN: INDE-8"-036

Transducer: jNDE-4-009

Step Wedge: 1208' 817

'Ref Block: *II
- ~

-11-aminer: Stan

.kAsst.Examiner: NIA

Reviewer: Marlin

Print

McCaulley

NfA

Mc.Allister

SSN

74 ,-38.1529

N/A

183-52-0140

Levef

/ /

A) I
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I I UtaoiE I thi cesps
Ultrasonic Thickness""

Page I of Last
-t

4V uest Title:
Component:

jOrywAell Linef Thickcness Examination

16 X 6 Grids J49 Readings)
Report # 2000-034- 009

Code I Spec: jErtg. Direction Station: jOyster Cieek Unit# 1

Procedure:

System:

Material:

jNDE-UT,-03 Rev 0

]Drywell ULýer

F-s

Drawving S: IN/A

Surface Condition: PClean

Thermometer: v NDE-93-005 Part Temp: F F

Wtoefaaltis
ResultsInspection Point Date Inspected

[15/31 (86-31) Informational 1 0/17/00

DRYWELL SHELL WALL THICKNESS GRID

A B
BAY# Z
C D

AREA 7
E F G

ý22
! .29

•36

0.639 0.639 0.627 0.631 0.606 0.614 :-0.631
0.647 0.639 0.637 0.629 0.639 0.637 0.630
0.631 0.650 0.629 0.628 0.640 0.619 0.627
0.638 0.645 0.594 0.627. 0.613 '0.623 -0.630
0.643 0.630 0.632 0.615 0.624 0.564 0.614

.0.649 0.619 0.617 0.602 0.616 0.602 0.609
0.643 0.639 0.610 0,636 0.617 .0.612 0.640

7
14.-
21

128
35
42
49

Comments: NA

Calibration

Cal. Block Readings

Min: !0. 101

Mid: 0.500

Max: F7C31

1.!?l

BlockTernp:

Couplant:

Desig*rV't

Velocity.,

180- F

.11620

fN-/A

INIA

Unit SIN:

Transdu

Step We

Ref Bloc

Equipment

INOE-688036

car: NO-E-84-009

dge:

k:

1208187

I Print SSN

S amifer: Stan McCaulley 4174-38.1 529

AssLExaminer: N/A NA NIA

Reviewer: Mannir Mc.Allister 183-52-0140
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General Electric CALIBRATION DATA SHEET CDS# 065
EDS# 065

Pages I of 4FAC
EROSION / CORROSION

Site: Oyster Greek
Project: 1 R20

Unit: 1

Procedure: GE-UT-601
Revision: I

Grid Procedure: ER-AA-430-1001

WO: C2007170
Activity 2

Component: Drywell 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: 11/09/04

Cal. In Time: 2214
Cal. Out Time: 2335

Cal. Chk. Time: N/A
Cal. Block S/N: CaI-Step-142

Cal. Block Min/Max: .050" - 4.0"
Instrument Mfr.: Panametrics
Instrument S/N: 31124909

Transducer Mtr.: 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

0-40 Reflector Max Amplitude Sweep Gain (Ob)
0.500 80% 2.5 56 db
.1.000 80% 5.0 56 dIb

Component Examined File Name - Comments:
Drywael liner Multiple NIA

Examined by: Dave Wolford If Dafe: 11/9/2004

Reviewed by: Lee Stone II Date: I1/1112004

Approved by:

,,ll

Date:



Site: Oyster Creek
Project: 1 R20
Unit: 1 DryWell

Liner UT Thickness Examination
Page 2 of 4

1
2
3
4
5
6
7

1
2
3
4
5
6
7

0@li

Location
A B

0.694 0.649
0.708 0.657
0.743 0.659
0.706 0.703
0.721 0.753
0.726 0,719
0.761 0.768

Location
A B

0.731 0.737
0.765 0.745
0.743 0.756
0.768 0.755
0.753 0.731
0.759 0.764
0.752 0.766

Location
A B

0.743 0.648
0.757 0.739
0.760 0.752
0,734 0.757
0.766 0.754
0.753 0.747
0.754 0.762

Location
A 8

0.750 0.720
0.751 0.676
0.752 0.751
0.747 0.740
0.753 0.755
0.765 0.748
0.746 0.740

51-13
C

0.764
0.766
0.757
0.750
0.695
0.677
0.737

51-15
C

0.747
0.755
0.722
0.753
0.768
0.724
0.733

51 -B5
C

0.732
0.749
0.658
0.689
0.756
0.713
0.761

51-BI
C

0.752
0.746
0.751
0.736
0.756
0.742
0.743

D
0.753
0.748
0.711
0.683
0.760
0.762
0.770

D
0.754
0.758
0.743
0.749
0.751
0.772
0.753

0
0.762
0.744
0.674
0.659
0.763
0.740
0.729

D
0.741
0.728
0.706
0.689
0.741
0.725
0.745

E
0.761
0.744
0.716
0.766
0.762
0.765
0.759

E
0.759
0.734
0.738
0.632
0.705
0.715
0.694

E
0.765
0.769
0.741
0.741
0.749
0.751
0.768

E
0.745
0.752
0.746
0.745
0.731
0.733
0.737

F G
0.773 0.764
0.761 0.769
0.759 0.754
0.768 0.760
0.763 0.743
0.747 0.760
0.704 0.763

F G
0.757 0.759
0.714 0.741
0.725 0.758
0.751 0.754
0.743 0.743
0.701 0.763
0.732 0.760

F G
0.764 0.713
0.767 0.714
0.756 0.757
0.758 0.764
0.769 0.743
0.762 0.759
0.759 0.763

F G
0.756 0.758
0.708 0.737
0.737 0.740
0.000 0.740
1.154 0,727
0.735 0.721
0.738 0.742

D5131_00

D51 500

D5123-00

D5112.00

1
2
3
4
5
6
7

1
2
3
4
5
6
7

.1
j 19 l7J t ( I
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Site: Oyster Creek
Project: 1 R20
Unit: 1 DryWell

Liner UT Thickness Examination

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

@4)

Location 52-13
A B C

0.709 0.707 0.714
0.710 0.710 0.715
0.714 0.687 0.711
0.717 0.646 0.713
0.716 0.694 0.717
0.708 0.707 0.718
0.716 0,700 0.717

Location 50-22
A B C

0.709 0.704 0.683
0.713 0.699 0.703
0.723 0.712 0.704
0.714 0.668 0.721
0,677 0.638 0.689
0.656 0.633 0.690
0.697 0.724 0.723

Location 86-20
A B C

0.625 0.625 0.627
0.598 0.611 0.623
0.604 0.601 0.587
0.603 0.601 0.611
0.618 0.595 0.641
0.602 0.611 0.610
0.591 0.595 0.596

Location 86-28
A B C

0.596 0.611 0.643
0.630 0.639 0.647
0.628 0.644 0.642
0.610 0.628 0.634
0.625 0.617 0.639
0.601 0.640 0.655
0.634 0.634 0.623

A epe "I /I
V~ ~ ot e.3

D
0.712
0.697
0.681
0.621
0.714
0.719
0.718

D
0.689
0.706
0.698
0.684
0.692
0.697
0.701

D
0.607
0.608
0.612
0.584
0.601
0.631
0.594

D
0.642
0.650
0.612
0.571
0.624
0.654
0.653

E
0.697
0.715
0.708
0.713
0.715
0.716
0.717

E
0.686
0.719
0.721
0.728
0.687
0.654
0.662

E
0.607
0.631
0.625
0.617
0.612
0.613
0.622

E
0.648
0.624
0.645
0.609
0.641
0.649
0.648

F
0.684
0.672
0.621
0.711
0.714
0,717
0.716

F
0.603
0.722
0.717
0.713
0.698
0.686
0.550

F
0.605
0.592
0.622
0.620
0.624
0.624
0.630

F
0.653
0.640
0.651
0.654
0.657
0.637
0.615

Page 3 of 4
D5232_00

G
0.706
0.703
0.670
0.562
0.674
0.706
0.710

G D5022_00
0.713
0.716
0.717
0.624
0.692
0.681
0.668

D8620_00
G

0.623
0.636
0.619
0.615
0.598
0.638
0.616

G
0.618
0.618
0.652
0.648
0.655
0.652
0.648

D8628

1
2
3
4
5
6
7

I



9.
Site: Oyster Creek
Project: 1 R20
Unit: 1 DryWell

Liner UT Thickness Examination
Page 4 of 4

Location 86-31
A 8 C D E F G

1 0.648 0.641 0.637 0.646 0.608 0.620 0.633
2 0.653 0.642 0.639 0.636 0.642 0.641 0.633
3 0.641 0.647 0.632 0.629 0.640 0.616 0.629
4 0.651 0.651 0.628 0.634 0.616 0.627 0.635
5 0.648 0.631 0.634 0.619 0.626 0.565 0.614
6 0.656 0.621 0.622 0.607 0.617 0.603 0.606
7 0.642 0.640 0.616 0.635 0.618 0.616 0.569

0,140

li

..


