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Stress Corrosion Crack Growth Analysis Through-wall flaw

Developed by Central Engineering Programs, Entergy Operations Inc.
Developed by: J. S. Brihmadesam Verified by: B. C. 6ray

Note : Only for use when R,/ is between 2.0 and 5.0 (Thick-wall Cylinder)
References :

1) ASME PVP paper PVP-350, Page 143; 1997 {Fracture Mechanics Model}
2) Crack Growth of Alloy 600 Base Meta! in PWR Environments; EPRI MRP Report MRP 55 Rev. 1, 2002

Waterford Steam Electric Station Unit 3

Component : Reactor Vessel CEDM -""49.7"degree Nozzle, "180" Degree Azimuth 1.544 inch above Nozzle Bottom

Calculation Reference: MRP 75 th Percentile and Flaw Pressurized

Note : Used the Metric form of the equation from EPRI MRP 55-Rev. 1.
The correction is applied in the determination of the crack extension fo Th !'Ol,lg h Wa"
obtain the value in inch/hr . Axial Flaw

zle:bottomi(ineh]

Developed by: Verified by:
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Input Data :-

L:=025 Initial Crack Length TW axial Based on Stress Distribution. Bottom end of Crack
to be set @ approximately 10ksi.

Fstimale of:0perating sl emperature

Poissons ratio (@ ,600 5

ConstantintMRE.PWSCCiModel for;:600.Wrought:@,617ideg2f

[ _Qg ( 1 1 \}
-3 \ THA59.67 Tiert459.67
Co:= o 110310 ° J -0lge Timgpe == Years 36524

d id t
Rg:= = Rji= — t:= Ro— R; Rp:= Rj + — CFinhr:= 1417-10°
2 2 2
Tim, Iji L
Chlk = I = Pty == _Sl(r)n l:= -5
lim

Developed by: Verified by:
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Stress Distribution in the tube. The outside surface is the reference surface for all analysis in accordance with the reference.

Datapj) :=
0 0 -19.26 -10.12 418 0.96 6.11
1; 2.12 -5.73 647 6.39 -5.55 -4.56
2 3.82 17.6 15.21 29 -18.5 -27.61
3 5.18 46.67 4317 21.37 23.74 -38.61
4 6.28 59.22 56.01 41.66 -5.65 -38.45
5 7.15 60.41 57.07 52.14 37.52 13.39
6 7.85 60.15 60.41 60.93 60.02 46.14
i 8 64.31 66.29 72.43 77.91 61.8
8 8.15 64.61 66.42 74.37 79.16 62.86
9 8.3 64.71 67.27 75.08 78.64 67.33
10 8.45 63.83 67.56 76.55 77.75 69.87
1 8.6 64.07 68.26 76.29 82.56 71.21
AllAXI := Datag 0 AIID := Datagt” AlIOD = Datag >

Developed by: Verified by:
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100

=1
W
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<

Stress [ksi]
N
wh

=25

e,
[ R

0 1 2 3 4 5 6 7 8 9 10

— D Distribution
=== 0D distribution

(0 19259 —10.122 -4.181 0963 6.112
2.122 —5.733 —6473 —6392 -5.545 —4.564
3.823 17.602 15215 -2.897 —18.501 —27.612
5.185 46.67 43.171 2137 -23.742 —38.612
6276 59222 56012 41.664 —5652 —38.455
7.15 60408 57.07 52143 37519 13387
7.851 60.147 6041 60926 60.025 46.141
Data:=| 8 64307 66286 72.427 77.908 61.803
8.15 64615 66416 74.368 79.161 62.859
8299 6471 67265 75078 78.64 67.335
8.449 63.827 67.565 76.55 7175 69.871
8.598 64.066 68261 76294 82.56 71.21
8.748 65.836 687 76.838 80.68 75875
8.897 67.546 68.706 76.691 83.462 82.658
\9.047 68.524 68.185 74.926 84387 80.56 )

Axl:= Data(()) ID = Data< v OD := Data(s)
Rip = regress(Axl,ID, 3) RopD := regress(Axl, 0D, 3)

Developed by: Verified by:
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FLCntr =BZ -1

Flaw Center above Nozzle Bottom

Incgirs.avg =

ULs;rs.Dist — BZ
20

Sat Aug 09 11:44:49 AM 2003

Developed by:

Verified by:
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PropLength = 6.307

Flaw Length vs. Time
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Developed by: Verified by:
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Developed by: Verified by:

Col
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TWCp\vscc(L 6) = TWprsccUJ) = TWprscc(j’g) =
-4.701 -5.831 -5.339
-4.701 -5.831 -5.339
-4.701 -5.831 -5.339
-4.701 -5.831 -5.339
-4.701 -5.831 -5.339
-4.701 -5.831 -5.339
-4.701 -5.831 -5.339
-4.701 -5.831 -5.339
4.701 -5.831 -5.339
-4.701 -5.831 -5.339
-4.701 -5.831 -5.339
-4.701 -5.831 -5.339
-4.701 -5.831 -5.339
-4.701 -5.831 -5.339
-4.701 -5.831 -5.339
-4.701 -5.831 -5.339

Developed by: Verified by:
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Stress Intensity factor {ksi*in"0.5}
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Developed by:

Verified by:
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Developed by: Verified by:
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Primary Water Stress Corrosion Crack Growth Analysis ID flaw;
Developed by Central Engineering Programs, Entergy Operations Inc.

Developed by: J. S. Brihmadesam Verified by: B. C. Gray

References :
1) "Stress Intensity factors for Part-through Surface Cracks”; NASA TM-11707; July 1992.
2) Crack Growth of Alloy 600 Base Metal in PWR Environments; EPRI MRP Report MRP 55 Rev. 1, 2002

Waterford Steam Electric Station Unit 3

Component : Reactor Vessel CEDM -"49.7" Degree Nozzle, "90" Degree Azimuth,
1.544" above Nozzle Bottom

Calculation Basis: MRP 75 th Percentile and Flaw Face Pressurized

Mean Radius -to- Thickness Ratio:- "let" -- between 1.0 and 300.0

Note : Used the Metric form of the equation from EPRI MRP 55-Rev. 1.
The correction is applied in the determination of the crack extension to ID S u rface Flaw
obtain the value in inch/hr .

Developed by: Verified by:
J. S. Brihmadesam B. C. Gray



Entergy Operations Inc. Appendix C; Attachment 28 Engineering Report
Central Engineering Programs Page 20f 11 M-EP-2003-004-00

Ees@' nOperating Pressure unternal)

HUmberol-Operating'years

t ]
0" 5 Rid = > t= RO— Riq Rm = Rid+ 3 T1mOpr = Years-365-24

Tim
L < L opr
CF;opyp = 1417 10° Cplk = I
lim

llim

Pmtblk = —5-0—

Q% )
1.103- 1073 \ T+459.67 Treri—459.67)

COl =¢ e Temperature Correction for Coefficient Alpha

Developed by:

Verified by:
J. S. Brihmadesam

B. C. Gray
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CO = CO]

AllData =

0 19.02 3.37 2.08 -7.96
2 1.35 4.88 -0.01 -3.32 -6.54 -9.39
2 2.43 4.12 -0.78 -2.08 221 -2.99
3 3.29 11.59 9.74 9.09 5.5 1.99
4 3.99 157 11.01 11.9 12.48 10.55
5! 454 1 369 8.87 18.84 26.6
6! 4.99 -19.25 -7.47 461 28 35.85
' 5.16 -28.8 -16.47 1.4 28.03 40.15
533 -31.34 -20.97 05 28.53 38.49
55 -32.98 22.94 -2.56 28.32 38
5.68 343 -23.31 -2.31 25.93 41.38

AXLen = AllData"” D OD 4 := AllDat

Appendix C; Attachment 28

Page 3 of 11

75 th percentile MRP-55 Revision 1

Engineering Report
M-EP-2003-004-00

9.58

Developed by:
J. 8. Brihmadesam

Verified by:
B. C. Gray
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)bserving Thelstress distribution selectiiheregionin gnex Bl Dataynthatyepresents;the
Pegion ofiinterestal hiseeds fo be.done espec ord hat; arge ompress:ve

tressatthe nozzlelbottonand highitensile:stre: , J I jhttheregioniinithe
boveitablerepresenting:the region fo.beselected (clickionthe fi Xellforselection.and an d.dragthe

ouse:whilst: ’olﬁmg'fhe left:mouse;button.down80ncethislis;doneclickthefightmouse buttonand
electgCopy;Selectiongthis will:copyithe selected areaon tothe clipboard.sThenclickion the gMatrixz
elow(to, he right.of the dataistatement):to’highlightithe:entire matrix:and;delete it; from the.edit menu.
Whe icad input:isymboliappearsjuse1he: ‘efunctionlinitheitoolbar;to’paste:theiselection

) 19.022 9579 3372 -—2.08 -—7.96 \
1.348 4.884 —0.011 -—3.322 —6.536 —9.387
2427 4116 —0.784 —-2.075 —2.213 —2.987
3292 11.593 9.74 9.093 5504 1.989

Data :=
3.985 15.695 11.005 11.902 12.478 10.549
4.54 0.999 3.689 8.873 18.835 26.599
4985 —19.249 -—7.467 4613 28.003 35.847
5.158 —28.802 —16.466 1.395 28.031 40.149)
Axl := Data® MD := Data®  ID := Datal” TQ = Data® QT = Datd®  OD := Data™
Rip = regress(Axl, 1D, 3) RQT = regress(Ax|,QT,3)
ROD = regress(Axl, 0D, 3)
RMD == regress(Axl,MD,3) RTQ = regress(Ax|, TQ,3)
Developed by: Verified by:

J. S. Brihmadesam B. C. Gray
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FLCntr = Refp oint — €0 if Val=1 Flaw center Location above Nozzle Bottom
RefPoint if Val=2

RefPoint +¢p otherwise

ULgtrs.Dist ~ Ui
o - : p
Utip = FLCntr o Incgirs.avg = 20

Sat Aug 09 10:59:39 AM 2003

Developed by: Verified by:
J. 8. Brihmadesam B. C. Gray
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Flaw Growth in Depth Direction

Engineering Report
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Developed by: Verified by:
J. S. Brihmadesam B. C. Gray
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Developed by: Verified by:
J. S. Brihmadesam B. C. Gray

O
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Developed by: Verified by:
J. S. Brihmadesam B. C. Gray

cao~
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CGRsambi(k,g) = CGRsambi(k,Q - CGRsambi(k’S) -
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
1.103 1.478 0.97
Developed by: Verified by:

J. S. Brihmadesam B. C. Gray
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L—o— ID Hoop Stiess l

No Compression .
.10 IOnllﬂll_“’.nz ksi 0°

" W.eld 'Botto

1 | R S g :
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Developed by: Verified by:
J. S. Brihmadesam 8. C. Gray
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05
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0.1

Crack Growth in Length Direction {inch}
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1.0 1

0.9 T T T T T
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Developed by: Verified by:
J. S. Brihmadesam B. C. Gray

CcCo%



Entergy Operations Inc Appendix C; Attachment 29 Engineering Report
Central Engineering Programs Page 10f 11 M-EP-2003-004-00

Primary Water Stress Corrosion Crack Growth Analysis - OD Surface Flaw

Developed by Central Engineering Programs, Entergy Operations Inc.
Developed by: J. S. Brihmadesam Verified by: B. C. Gray

References :
1) "Stress Intensity factors for Part-through Surface Cracks”; NASA TM-11707; July 1992.
2) Crack Growth of Alloy 600 Base Metal in PWR Environments; EPRI MRP Report MRP 55 Rev. 1, 2002

Waterford Steam Electric Station Unit 3

Component : Reactor Vessel CEDM -"49.7" Degree Nozzle, "90" Degree Azimuth,
1.544" above Nozzle Bottom

Calculation Basis: MRP 75 th Percentile and Flaw Face Pressurized

Mean Radius -to- Thickness Ratio:- "R /t" -- between 1.0 and 300.0

Note : Used the Metric form of the equation from EPRI MRP 55-Rev. 1. OD Surface Flaw
The correction is applied in the determination of the crack extension to
obtain the value in inch/hr .

Developed by: Verified by:
J. 8. Brnhmadesam B. C. Gray
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eregionsthighlighted below.remain constant for-WSES-3 analysis and should not be changed]

Input Data :-

nitial:Flaw Eenath

nitial:Elaw:Dep

esign:Operating Pressure (internal

NUmber.of Operating Years

od id t .
Ry = - Riyg= < =Ry— Rid Ry, =Riyg+ 3 TlmOpr = Years-365-24
CF _ 5 S Timopr p _ lim _ L R, - Rm
inhr = 1.417-10 blk = T—— rntblk = T CO = '5 t = T
lim
s ()
103-1073 | T+459.67 T .c+459.67
CO] =g 1.103-10 ref* ) 0o Temperature Correction for Coefficient Alpha
Developed by: Verified by:

J. S. Brihmadesam B. C. Gray
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Co = Col

Stress Input Data

Appendix C; Attachment 29

Page 30of 11

75 h percentile MRP-55 Revision 1

Engineering Report
M-EP-2003-004-00

AllData :=

Developed by:
J. S. Brihmadesam

0! 0 19.02 9.58 3.37 -2.08 -7.96
EE 1.35 4.88 -0.01 -3.32 -6.54 -9.39
2 2.43 4.12 -0.78 -2.08 2.21 -2.99
3 3.29 11.59 9.74 9.09 55 1.99
4 3.99 15.7 11.01 11.9 12.48 10.55
5 4.54 1 3.69 8.87 18.84 26.6
6 4.99 -19.25 7.47 461 28 35.85
L 5.16 -28.8 -16.47 1.4 28.03 40.15
8! 5.33 -31.34 20.97 -0.5 28.53 38.49
9; 55 -32.98 -22.94 -2.56 28.32 38

AXLen = AllData(0>

Stress [ksi]

ID 5, = AllData"

Stress Distribution

ODA“ = AllData<5)

60

Verified by:
B. C. Gray
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Central Engineering Prograins

AXLen
Axial Elevation above Bottom [inch]

0 19.022 9.579 3372 -2.08 —7.96 \
1.348 4.884 —0.011 —-3.322 —6.536 —9.387
2427 4116 —0.784 2075 —-2.213 —2.987
3292 11.593 9.74 9.093 5504 1.989

Data =
3985 15.695 11.005 11902 12478 10.549
4.54 0.999 3.689 8.873 18.835 26.599
4985 —19.249 —7467 4.613 28.003 35.847
5.158 —28.802 —16.466 1395 28.031 40.149)
Axl = Data® MD := Data® ID := Data\" TQ = Data® QT := Data®? OD := Data
R|p = regress(Axl,1D,3) RQT := regress(Axl,QT,3)
Rop = regress(Axl,0D,3)
Rpmp = regress(Axl,MD, 3) RTQ = regress(Ax1,TQ,3)
FLCntr = Refp oint — €0 if Val=1 Flaw center Location Location above Nozzle Bottom
Refp,ine if Val =2
Refpyint +¢o Otherwise
U o= FL te Inc — ULgrs.Dist ~ UTip
Tip - Cntr " *0 Strs.avg - 20
Developed by: Verified by:
B. C. Gray

J. S. Brihmadesam
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Sat Aug 09 10:21:18 AM 2003

Developed by: Verified by:
J. S. Brihmadesam B. C. Gray
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Verified by.
B. C. Gray

Developed by:
J. 8. Brihmadesam
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Developed by: Verified by:
J. S. Brihmadesam B. C. Gray
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Influence Coefficients - Flaw

0.8
0.7
= e
=
w
o=l
o
£
o, s
=]
o
3
S 04
(=}
O
(]
Q
=
3
=0y
s
0.2
0.1
0
0 0.5 1 115 2 25 3 3.5 4
Operating time {years}
— "a" - Tip -- Uniform
............... Ha" <, Tip = Linear
"""" "a" - Tip -- Quadratic
Seigry "a" - Tip -- Cubic
— "¢" - Tip - Uniform
"c¢' - Tip -- Linear
"c" - Tip -- Quadratic
.......... llcl' = Tip 2o Cubic
Developed by: Verified by:
J. S. Brihmadesam B. C. Gray

C.O1
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CGRSﬁmbi(k’g) = CGRsambi(k’é) = CGRsambi(k’S) =
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 -2.531 -1.72
0.827 1-2.531 172
Developed by: Verified by:

J. 8. Brihmadesam B. C. Gray
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Appendix C; Attachment 29
Page 10 of 11

30

—o—— |D Distribut
——— OD Distriby

Top of Blind Zone

Bottom of W eld

Distance from Nozzle Bottom {inches}

05

0.3 7

o
-
i

)

Crack Growth - Depth Direction {inch}

&
W

-0.5

Developed by:
J. S. Brihmadesam

Operating Time {years}

Engineering Report
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Verified by:
B. C. Gray
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Surface Point {"c"-tip}
——— Depth Point {"a"- tip}

-2.0

-2.2

-2.4

Stress Intensity Factor {ksi*in*0.5}

-2.6

Operating Time {years}

Developed by:

Verified by:
J. S. Brihmadesam

B. C. Gray
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Stress Corrosion Crack Growth Analysis Through-wall flaw

Developed by Central Engineering Programs, Entergy Operations Inc.
Developed by: J. S. Brihmadesam Verified by: B. C. Gray

Note : Only for use when R, /7 is between 2.0 and 5.0 (Thick-wall Cylinder)
References :

1) ASME PVP paper PVP-350, Page 143; 1997 {Fracture Mechanics Model}
2) Crack Growth of Alloy 600 Base Metal in PWR Environments; EPRI MRP Report MRP 55 Rev. 1, 2002

Waterford Steam Electric Station Unit 3

Component : Reactor Vessel CEDM -"49.7"degree Nozzle, 90" Degree Azimuth 1.544 inch above Nozzle Bottom

Calculation Reference: MRP 75 th Percentile and Flaw Pressurized

Note : Used the Metric form of the equation from EPRI MRP 55-Rev. 1.
The correction is applied in the determination of the crack extension to Th I.'OU g h Wall
obtain the value in inch/hr . Axial Flaw

Developed by: Verified by:
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Entergy Operations Inc.
Page 2 of 10

Central Engineering Programs

[fhe Highlighted Entries below remains.constant for WSES-3 and should not be.changed;

Input Data :-

Initial Crack Length TW axial Based on Stress Distribution. Bottom end of Crack

L:=0.25
to be set @ approximately 10ksi.

hermal activalion Enerdy.for GrackiGrowth {MRP)

>-Temperature for normalizing Data deg:t

- Qg | 1 \
Cop=e¢ " Timgpr == Years-365-24

= “OQc
d id t
Rpi= — R;:= ‘3 t:= Ry — R; Rm:=Ri+ = CFinpe = 1.417-10°
Timy, i L
Chlk = " = Pratp)y == ?181 |:= =
lim <

Verified by:

Developed by:
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Stress Distribution in the tube. The outside surface is the reference surface for all analysis in accordance with the reference.

Dataaj) ==

AllAXI := DataA"(O)

AllID = DataA"(,)

AllOD := Datay)

i3 1.35 4.88 -0.01 -3.32 6.54 -9.39
2! 2.43 412 0.78 -2.08 221 -2.99
3 3.29 11.59 9.74 9.09 55 1.99
4 3.99 15.7 11.01 11.9 12.48 10.55
5" 454 1 3.69 8.87 18.84 26.6
6 499 -19.25 7.47 461 28 35.85
57 5.16 28.8 -16.47 14 28.03 40.15
5.33 -31.34 -20.97 05 28.53 38.49
'9: 55 -32.98 -22.94 2.56 28.32 38
(5}
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60

43.33

26.67

Stress [ksi]
=

—6.67

—23.33

=40
0

1 2

— ID Distribution
------- OD distribution

Axl:= Data(o)

RIp := regress(AxL, ID, 3)

3 4 5
Axial Distance above Bottom [inch]

(0 19022 9579 3372 -2.08
1.348 4.884 —0.011 -3.322 —6.536
2427 4116 -0.784 -2.075 -2.213
Data i 3292 11593 974  9.093 5.504
3.985 15.695 11.005 11.902 12.478
454 0999 3.689 8873 18835
4985 —19.249 -7.467 4.613 28.003
5.158 —28.802 —16.466 1.395 28.031
ID := Data( p OD = Data<5>

Rop := regress(Axl, 0D, 3)

~7.96
-9.387
—2.987
1.989
10.549
26.599
35.847
40.149 )
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FLCpye:= BZ -1 Flaw Center above Nozzle Bottom

ULsgyrs.Dist — BZ
20

Incstrs.ave =

{8 Sat Aug 09 11:44:49 AM 2003
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Propp ength = 3.441

Flaw Length vs. Time
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Twcpwscc(j'ﬁ) = T\VCP\\'SCC(J.J) = TWprscc(j’S) =
-3.734 1.509 -1.076
-3.734 1.508 -1.076
-3.734 1.509 -1.076
-3.734 1.509 -1.076
-3.734 1.509 -1.076
-3.734 1.509 -1.076
-3.734 1.509 -1.076
-3.734 1.509 -1.076
-3.734 1.509 -1.076
-3.734 1.509 -1.076
-3.734 1.509 -1.076
-3.734 1.509 -1.076
-3.734 1.509 -1.076
-3.734 1.509 -1.076
-3.734 1.509 -1.076
-3.734 1.509 ~1.076
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Hoop Stress Plot
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Primary Water Stress Corrosion Crack Growth Analysis ID flaw;
Developed by Central Engineering Programs, Entergy Operations Inc.

Developed by: J. S. Brihmadesam Verified by: B. C. Gray

References :
1) "Stress Intensity factors for Part-through Surface Cracks"; NASA TM-11707; July 1992.
2) Crack Growth of Alloy 600 Base Metal in PWR Environments; EPRI MRP Report MRP 65 Rev. 1, 2002

Waterford Steam Electric Station Unit 3

Component : Reactor Vessel CEDM -"49.7" Degree Nozzie, "90" Degree Azimuth,
1.544" above Nozzle Bottom

Calculation Basis: MRP 75 th Percentile and Flaw Face Pressurized

Mean Radius -to- Thickness Ratio:- "let" -- between 1.0 and 300.0

Note : Used the Metric form of the equation from EPRI MRP 55-Rev. 1.
The correction is applied in the determination of the crack extension fo ID S u rface Flaw
obtain the value in inch/hr .
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J. S. Brihmadesam B. C. Gray
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[The’highlighted region below.remians constant for. WSES-3 and should not be changed)

initial Elaw Length

teration’limit for-Grack Growth'loop

Estimate of Operaling .1 emperature

od id ) ) t ) ]
R, = - Ry = - t:=R,—-Ryy R, =Rjq+ 3 Timg . := Years-365-24
_ 5 _ Timopr _ Nim L . R
CFinhr = 1.417-10 Cblk = -—il— Prntblk = W CO = 3 Rt = —'t—
im

073V T+459.67 T 459.67
. 1
CO] = e 1.103-10 ref* )-aoc Temperature Correction for Coefficient Alpha
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AllData :=

0 19.02 9.58 3.37 -2.08 -7.96
aE 1.35 4.88 -0.01 -3.32 -6.54 -9.39
2 2.43 412 -0.78 -2.08 -2.21 2.99
-3¢ 3.29 11.59 9.74 9.09 55 1.99
4’ 3.99 157 11.01 11.9 12.48 10.55
A5 454 1 3.69 8.87 18.84 26.6

4.99 -19.25 -7.47 4.61 28 35.85
5.16 288 -16.47 1.4 28.03 40.15
8 533 -31.34 -20.97 -0.5 28.53 38.49
‘9 55 -32.98 -22.94 -2.56 28.32 38
10 5.68 343 -23.31 -2.31 25.93 4138

AXLen = AllData<0> IDay = AllData<1> OD = AllDat

nationsiare:as follows

rded on:datalsheet (inches)
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e.abovellabeledDatay tha representss

0 19.022 9.579 3372 —2.08 —7.96 \
1.348 4.884 —0.011 —3.322 —6.536 —9.387
2427 4116  —0.784 —2.075 -2.213 —2987
3292 11.593 9.74 9.093 5504 1.989

Data =
3.985 15.695 11.005 11902 12478 10.549
4.54 0.999 3.689 8.873 18.835 26.599
4985 —19.249 —7467 4.613 28.003 35.847
5.158 —28.802 —16.466 1.395 28.031 40.149)
Axl = Data'® MD := Data®  ID := Data\" TQ = Data? QT := Dats®  OD := Data
RlD = regress(Axl, 1D, 3) RQT = regress(Axl,QT,3)
Rop := regress(Axl, 0D, 3)
Rpp = regress(AxI,MD, 3) RTQ := regress(Ax1, TQ,3)
Developed by: Verified by:
B. C. Gray
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FLCntr — Refp oint — €0 if Val=1 Flaw center Location above Nozzle Bottom
RefPoint if Val=2

RefPoint +¢g otherwise

UL ot — Us
Strs.Dist Tip
UTip = FLepe €0 ]nCStrs.avg = 20

Sat Aug 09 10:59:39 AM 2003
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CGRsambi(k, ) = CGRsambi(k, 6 = CGRsambi(k, 5) =
1.103 4.029 3
1.103 4,029 3
1.103 4,029 3
1.103 4.029 3
1.103 4,029 3
1.103 4.029 3
1.103 4.029 3
1.103 4.029 3
1.103 4.029 3
1.103 4.029 3
1.103 4.029 3
1.103 4.029 3
1.103 4.029 3
1.103 4.029 3
1.103 4.029 3
1.103 4.029 3
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ID Hoop Sty
—=—— OD Hoop S
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Depth Growth™
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Crack Depth {inch}
o
®
1

0.03

0.02 T - T r 1 T
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Crack Growth in Length Direction {inch}
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Length Growth
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