Northern States Power Company Prairie Island Unit 2 Report# 97-0136R1
Operations & Maintenance Supt 45° ULTRASONIC EXAMINATION Source Doc=B 2. 40
Materials & Special Prccesses REPORT (3rd 10yrx S/N 2618
System 150 Item Item Description
Steam Generator 22 2-I81I~ 37B W-A Tube Sheet to Head
Material Size/Length Thick/Dia Temp Surface Condition
SA216 WCC / SAS508 CL2 135" 5.160 75°F | BLENDED
Procedure W R Number ISI Contracter Exam Date
ISI-UT-3 Rev 7 Field Change N/A 9612227 03/07/97
Calibration Beam Angle Temp Gauge S/N Exam Start @ * hours
Report Nmbr TWT=-002 45" (Nominal) N3P-049 Exam End @ * hours
Evaluation Level Reporting Level Cal Block _25A Ref Sensitivity 20/7 dB

20% DAC 20% DAC Ref Std LMT-109_ Scan Sensitivity 20/16 dB
RESULTS NAD = No Apparent Discontinuities; L = Linear; S = Spot; M = Multiple

GEC = Geometry Visual = Non-Section XI Visual Examination

Scan |Res-|Indication|Sweep|Metal|Surf gire Axial Indication Amp
Nmbr |ults|Type Loc'n|Path |Dist Locatien Location Length $DAC

LIMITATIONS:

Refer to RPT No. 97-0136.

REMARKS. Refer to RPT No. 97-0136. See attached Flaw Evaluation. This report will be issued as NAD.
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IS1 Flaw Disposition Worksheet

1. 181 Report Number aw Number I 3. ltem Number 8.2 40 14 Xptal Number of Pages /

pPr2 4% -0136
18T Tnterval ibx Heviewer ' 5 Code Edition and Addenda W OK Reviewer
 second interval & third interval O prggervice

0 80 W1 [ 86 no addenda W 89 no adde O other

% Acceptance Standard W OK Res

o ()
(it = 2/25/9% Oy -

Th resinits are corvect amd (b methedoiogs wwed 13 i accondame with v e appiivat o o Saridy
£

dixpessition were aware of the

review by and dal ‘ 17. Approved gy and date

J} qu his upproval @l imvedved with this flaw wzing et Haw
1 e e tivenboiogy

wecy ity that the resulis i e
methogdelogy cre correet wni in aesordaney with upgdicable coder
i provesdures

RIWB-351 0 [wB-3511 0 IwB-3512 O (wB-3514 O wWB-3515 0 (WB-3516 0 IWB-3518
0 IWB-352 0 IWB-3523
0 IwC-351 O IwWC-3511 0 IWC-3512 a IWC-3513 O IWC-3514 O IWC-3515
Talculations J OK Reviewer .
J s ” o
Foov affached IsT Flaw &yrf Wovkchet : (= o0 50 2 = 0.9/
" L4 o
Tlaw Type Sabeurdn e }’/Me/ Ty = S 60" = 0.7689
, 81O . -
"‘&’s -ﬂ-—-?——— = 0. 3138 Erund - 0. 3/
( 2. £0
Use 4 4+ 12 Sué;u,'f4u '-T:/MJ :
L 2 0. XSI° ’
o+ & 40 = [, 04 §é ()cu,u( -ﬁ 4., "IZ
Feo. Table Tuwe - 3¢ - |
Y Y 7 y‘f"o €8T = 3./ o> ¥
¢ 2 C1°
6. 3¢ 4+.4Y § ¢
0,35 S Y js\+(.'Pa(Afﬁw\ 2(/ e D;314 : % 2 = 4.¢< 2
§ Resuis BOK Reviewer ’
or=_ 0. 31
calculated o/t %=__ 4+ 97
Code allowablg o/t %=___ 4. S/
laminar flaw surface area: (0.75[*tew)=__ A/t o
T Table used or analysis M OK Reviewer .
B [WB-3510-1 IWB-3510-2 O IWB-3510-3 0 IWB-3511-1 O IWB-3511-2 O IWB-3312-1
0 IWB-3512-2 O IWB-3514-1 0 1wB-3514-2 O 1WB-3514-3 0 IWB-3514-4 0 IWB-3514-6
0O 1wWB-3515-1 0 IWB-3516-1 O IWB-3516-2 O IWB-3518-1 0 IwB-3518-2
0 IWC-3510-1 0 IwC-3510-2 0 IWC-3510-3 0O IWC-3511-y/ 0 IwWC-3511-2 O IWC-3512-2
0 IWC-3513-1 /
[0 Was linear interpolation used” M yes G no 1f no, why” !
1. Was [WA-3200 Significant Digits For Limiting Values foliowed? ‘yes On ,OK Reviewer . If ng why?
12 The correct Code Edition and Addenda was available and used. [ ves Prepajer 1!! WOKR iewer
13 Statement of acceptability or rejectability with basis K OK Reviewer
X Accept. O (@/hHCode allowabke 3@/ Ndalculated
XReject.f;h/f\)iy{h, (@/HCode alpwablg (07 calculated
& OEM flaw evaiuati dbook (see attached analysis) o
13, Prepared by and date |

appiicadle codes sigmdards specifications umd procedure s
v\ €20
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e e ISI Flaw Sizing Worksheet
Report \-d? 1. Flaw Number 3. ltem Number ’/
YO

/
usxwioxm Ig'z" T Code Edition and Addends TVOK Reviewer

O 2nd interval B-3rd interval O |0 80 W21 O 86 no addenda lnnom;u%ﬁ 0 PY O MT
7. Flaw Sketch %Km Ei F_ 13573 —l

From View

0" | T

. X
o.5021 s 1o G
+
0.3 -~ T
16%9
k' y
" “Top View ] ™

Side View

Brm Heal) | |

4

§ Calosuon (OK Reviewer 1

Show determination of surface or subsurface

< ee QM&Q
Show determunation of type of “a" to use

See Q#&Jéog

9. 1S1-FE-1 Paragraph 7.0 - “Roundin Method” was used. Pes Pflpum_J BOK Reviewer C\j
10. Codcﬂnwbmmu K Reviewer kn]

. ot ’
u ” o 0 iw ucn - o 25'/0 uf L I s 160 “f ¥ AJ/A uSn - 0 ; ’1689 uwa - N/A
11 Flaw Type CFOK Reviewer
0 Surface Planar (UT/RT) y ubsurfa e P‘lﬂﬁn ) Laminar (UT/RT) O Linear (PFT/MT/RT)
12. Flaw Characterization Figure BOK Reviewer L)
0 IWA-3310-1 0 IWA-3330-1 0 IWA-3350-1 O IWA-3380-1 O IWA-3400-1
K IWA-3320-1 0 _TWA-3340-1 O IWA-3360-1 __ O IwA-3390.1
13, Flaw Characterization Figure Number aw | U Flaw 2 (0 Flaw 3 O Flaw 4 O Flaw §
14. Was IWA-3300 Flaw Charactenization followed? Cl no If no, why ]
15 mmcmmmmm.awmnwummim WT TWOK Reviewer
16 Prepared by and date 17. Review by and date
AV-97
— Tl 2/23/17 £ 3
he resits are corvect and the meihodoiogy wred i3 in accordance with applicable codes tandards. Thiz review aineres that the results are corvect and tha methodology used is in accordance with
_gpecificorions and procedwres, Spplicable codes, standards, specifications and procedure:

‘Paqe 4 __a 22
! neport# 92 0136E.]
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normai to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDP‘,/{ lNlTlA/t TO VERIFY

IS| Report #_97-0136 Evaluation Performed By Date_2/23/97
Flaw #__1 Reviewed By: . . Date:__Z.1v-97

Length
Length of the flaw "" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page ___ of the UT report.

t= 234 6 (L2) - 233 8 (L1) = _0_. 8 inches.

Thickness

Thickness of the component at the location of the flaw, using UT or nom wall (circle one).
This value is from page _1_ of the UT report.

“t"=_§ . 180_inches

Calibration
The measured angle in the calibration block was _45_._0_ degrees

Calculations using metal path From page ___ of the UT report, Scan #__1

The flaw exhibited 20% DAC at _§__50_and _6__21_inches MP. Max amplitude is at _S_._75_inches
MP with the transducer exit pointat _2 2 inches (W) from the centerline of the weld and _234 .2
inches (L) from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is
conservative )

1) Determine the upper depth of the flaw from the exam surface.
_5_._50_(metal path at 20% upper) * COS of the measured angle _0_._7071 = _3 . 8890 inches
depth. Pphatnty

2) Determine the lower depth of the flaw from the exam surface.
_6__21_(metal path at 20% lower) * COS of the measured angle _0_._7071 = _4 3911
inches depth

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
_5_._75_(metal path at maximum amplitude point) * COS of the measured angle 0_ _7071
_4_. 0658 inches depth

4) Determine the distance from the center line of the weld to the maximum amplitude point of the flaw.
_5__75_ (metal path at maximum amplitude point) squared = _33 . _0625_ (a%)
_4__0658_(depth at maximum ar Jlitude point) squared = _16_._8307 _(b%
va‘-b*=_4_, 0659 inches of surrace distance to the flaw from the transducer exit point
2 2 (Wmax)-_4 0658 _(surfdist)=_-1_. 8659 inches to the centerline of the weld.

5)  Determine S by picking the smaller of the following;
S=_3 _8890_ (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S '=‘_'_§_ _160_(part“t")- _4_._3911 (resultof2)=_0_._7689_distance between the side opposite
exarn surface and the lower flaw tip

8) Determine 2d in though wall thickness.
_4 3911 _(fromstep2)-_3__8890_(fromstep 1)=_0 . 85021 _inches

Determination of surface or subsurface

0d4d=(2d/2)"04=_0_._1004

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+S=___ inches

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=_0_. 2510 _inches

= 0.8 (foral>05 !=2a) t=_5_._160_(part thickness) z -
a=_0_. 2510 (surfor€ubsucircleone) S=_0 . 7689 Page of
ooty 37~ 0/36E€ )

flawtrig (for perpendicular scans) Rev 0



' " Internal Correspondence @

pate March 5, 1997
From Ad Hoc Evaluation Group Location CSC-2

1o File Location

subject Use of revised 18I calculation worksheets and correction for curvature

7 1S EvmeurtTIO SHMLL /w’w ro LY Clesurs e U- ¢

‘x 3/7/97
E A rre 97-cr09 /rlt T6c com AppRovn: #Ff;_ﬂ::;;& // y»

During the 1997 inspection of Steam Generator 22, weld W-A, several indications %
were reported under reports 97-0136 and 97-0137. Using procedure ISI-FE-1 Rev 2 ™

to perform the flaw evaluation, it was determined by the level Il that the applicable 3/?/ 7
worksheet (Figure 7) could be improved upon for these calculations. As a result, two

new worksheets were developed that have the following benefits;

¢ The determination of length varies with the direction of scan and is addressed by
the new sheets. Length of the flaw is determined by finding the difference
between L1 and L2 for perpendicular scans, and W1 and W2 for parallel scans.

e The level of recording in relation to DAC is corrected for flaws less than 100%
DAC and also provides a conservativa recording leve! for flaws in excess of 100%
DAC.

e The methodology to calculate depth is based on metal path and obviates the need
to convert screen divisions into depth relating the calibration block to the
component.

Consideration of the effect of the curvature of the vessel on depth determination for indications
Report ind# scan type MaxMP Radius surfdist diff prev"S" corr"S" "S$"from 0.4d

97-0136 6 3 circ 642 87.50 45396 01556 0.62C4 0.7760 D 0.0028
7 3 cire 3.92 67.50 32481 0.0811  2.1407 22218 D 0.0721
8 3 circ 2.29 67.50 16193 00203 1.4500 1.4297 oD 0.0678
9 3 circ 3.85 67.50 27224 00540 21124 2.1684 D 0.1180
10 4 girc 487 67.50 34436 00879 15538 1.6417 D 0.1004
1 4 cire 1.49 67.50 10836 0.0068 (.8132 0.8064 oD 0.0778
12 4 circ 2.07 67.50 14637 0.01365 0.9899 0.9764 oD 0.0890
13 4 circ 364 67.50 25739 00473 22627 2.2154 oD 0.0849
14 B circ 1.68 67.50 11243 0.0068 0.9970 0.8902 oD 0.1089
18 4 girc 5.39 67.50 3.8113 01082 12144 1.3226 ID 0.0735
16 4 cire 268 67.50 18739 00270 16758 16488 oD 0.0594
17 B circ 3.17 67.80 22416 00405 19445 1.8040 oD 0.1032

The information provided above was developed in response to comments from the reviewer of the 18I UT calculation worksheets

The original worksheets did not consider curvature when determining indication depth on the circumferential scans

The corrected values for “S" were reviewed against the calculations fur surface proximity and value for "Y" and found to have no impact
on the acceptability of the indications

Pl
97
LJJ >/S7{77 ;M{ZL« YV WQLN
Thomas Jones Lvl I Tin ‘l’ran‘lSl Program Kngr Jeff Ricker Supt M&SP
Page___ e o0

Report# 77-0/36 £ |




ISI Flaw Disposition Worksheet
TE-MN Q? 0136 2. Fthflm K) 3. Ttem Number [4]ITotal Number of Pages /

82 40
i8I lnlmll K Reviewer : §. Code Edition and Addenda IOK Reviewer .
[ second mmvul MW thied in nl reservice O 80 W81 [J 86noaddenda M 89 no addenfia O other

lWB 3511 0 IWB-3512 O 1wB-3514 0 IWB-3515 0 IwWB-3516 0 wB-3518
IWB-3523
0 wC-3 0 IWC-3511 O IWC-3512 0 IWC-3513 O IWC-3514 0 wWC-3513

7 Calculations % Ok Reviewer

Frorv  attached ' TsT Flw 9{3{3 wovksheat: {: 0.£° a - 0, 0636“
q:]m“ T‘PC | S'u.Lsunme ?‘ADH&" -qtmk = S..IGO" 3= ¥ J.233v

4 0.0636
= - = 0: 0? < ‘( ’ :
7 — 1T Remd +H p. 0§
e 4 4 (2 Subswifrw TFlw
4 L0636 .
L9 - .“F_l‘zi;._ =" 00123 Rewd 120

Treve Table Twe - 3510 -
&, ,
A %2 Y5 | k2238 | 49 2 oSy«
0,00 2.2Y a 0, 063¢
0.0 287
chsevrymbon, |, SinL % cal ewlated ’,u[ /.27 whaehe
o s Ahar 2.2%7 . Tudicaken, o Aceepimble

§ Results J0 OK Reviewer
an= 0.08
calculated o/t %=1 R Je
Code allowahle 0/t %= 2. 2% & % 2 < 2. C/
laminar flaw surface area: (0.4l w)= NA

9. Tabie used tor analysis OK Reviewer _
IWB-3510-1

IWB-3510-2 O (WB-3510-3 O IWB-351i-1 O IwWB-3511-2 0O IWB-3512-1

0 IwWB-3512-2 IWB-3514-1 O IWB-3514-2 O IWB-3514-3 O IWB-3514-4 O IWB-3514-6
0 IWB-35135-1 O IWB-3516-1 O IWB-3516-2 O IWB-3518- I 0 1WB-3518-2
0 IWC-3510-1 0O IwWC-3510-2 0 [WC-3510-3 0 wcC- .s‘l 0 IWC 3511-2 0 1wWC-3512-2

O [WC-3513-1
10 Was linear interpolation used” L yes J@ no If no, why’ Obser Vinden
11. Was IWA-3200 Significant Digits For Limiting Vaiues followed" yes On OK Revuwer 4 1f no fwhy?
12. The correct Crde Edition and Addenda was available and used ﬂ yes Prep OK Reviewer
13 Statement of acceptability or rejectabiiity with basis fOK Reviewer

K Accept. B (@/HCode allowable 2 (@/ f)calculated
O Reject. O (@/Ncode allowablf (@/hcalculated
O OEM flaw evgluatipn{handbook (see attached analysis)

15 Prepared by and date |

({—\’Qﬁﬁl T2 2fac/er

The ressits ure swmlwdrh.clhdnlupnndu nauu-uhnw with

ng review by andydate 17 A prmed by and date
.
This uppmvul aswures that Gil isvestved with ihis flaw sizing amd | thaw
it i nmlu muu e thexdology disposition were awary of i iesexsity teit e rexwlts amd the
nﬁs sirnkrids methadulogy are coerect and i ikenrdance with applicable ks

with uppiic
proxedures crnd provediness

appiicanle it ks p and pr
N Page ot Ul
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ISI Flaw Sizing Worksheet

2. Flaw Number 3. [tem Number
) 2.40
5. Code Edition and Addends ETOK Reviewer gg 5 Method & UT O RT |
) 80 W81 [ 86 no addenda B 89 no addenda [ other O PT O MT

)

r— [22. 6 e

f
“ ,223%
0 ¥ ir ‘[
/

o 1273

Top View

Side View

|
BTm Hap l |

A

9. ISI-FE-1 Paragraph 7.0 -

8 Calculations CVOK Reviewer _ &)

Show determunation of surface or subsurface

Show determination of type of "a" to use

s€é€€ QJ%;0(247
s€& w?#‘»”éj

10. Code Flaw Dimensions

‘lt “= a'w'

";n‘%ﬁl_x’-O!fMahod"wuuui Mes Preparef~—1Tq J BéKWGI’ L’
K Reviewer . o
uon - 0' 0 bsél ufmn = s.,wr “f - Aj/A uSn - I: zz‘s s uwn - U/A

I1. Flaw Type QOK Reviewer
O Surface Planar (UT/RT) Subsurface le@ﬂ O Laminar (UT'RT) O Linear (PT/MT/RT)
12 Flaw Characterization Figure GPOK Reviewer ~
O IWA-3310-1 O IWA-3330-1 0 IWA-3350-1 0 IWA-3380-1 0 IWA-3400-1
IWA-3320-1 0 IWA-3340-1 0 _IWA-3360-1 ___ O 1wA-3390-1 _
13. Flaw Characterization Figure Number Flaw | ] Flaw 2 O Flaw 3 O Flaw 4 (] Flaw §
14. Was IWA-3300 Flaw Characterization followed? O no If no, why? R,
[_15. The correct Code Edition and Addenda was available and used. “ges Preparer ZOK Keviewer

16. Prepared by and date 17. Review by and date
W-97
Tl Jwea  2/23/7 £.J 8-
The resuits are corvect and the methodology used (1 in accordance with applicable crdes. rtendards, This review asnures that the resits are correct and the merhodology used i1 in aecordance wiid
|_specifications end procedures icable codes riandards ifications and 1

Page o 22
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"

For surface and subsurface single planar flaws oriented in plane ncrmal to pressure retaining surface

ASME SECT X1 1989 W/ NO ADDENM/J INITIAL TO VERIFY

ISI Report #_97-0136 Evaluation Performea BY J Date g/z 7/ ? 7
—_—_— . 7 1~ 9

Flaw #__ 2 Reviewed By 7.2, = Dawx_R-1¥-97

Length

Length of the flaw "" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans

L and W values are from page _ __of the UT report.

t= _123_ 2 (L2) - 122 __4_(L1) = _0_. 8 inches

Thickness

Thickness of the component at the location of the flaw, using UT or nom wall (circle one).
This value is from page _1__ of the UT report.

“t"= 8§ . 160_inches

Calibration
The measured angle in the calibration block was _45 . 0 _degrees

o

Calculations using metal path From page ___ of the UT report, Scan #__1

The flaw exhibited 20% DAC at _1 . 73_and _1 . 91_inches MP. Max amplitude is at _1 . 82_ inches MP
with the transducer exit point at _-1 . 3 inches (W) from the centerline of the weld and _122 6 _inches
(L) from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is
conservative. )

1) Determine the upper depth of the fi= ., from the exam surface
1__73_(metal path at 20% 1'pper) * COS of the measured angle _0__7071_= _1_._2233
inches depth

2) Determine the lower depth of the flaw from the exam surface.
1_._91_(metal path at 20% lower) * COS of the measured angle _0__7071_= _1_._3506_
inches depth

3) Detarmine the depth of the flaw from the exam surface at the maximurmn amplitude point.
1_._82_ (metal path at maximum amplitude point) * COS of the measured angle _0__7071_=
1_._2869_ inches depth

4) Determine the distance from the center line of the weld to the maximum amplitude point of the flaw
182 (metal path at maximum amplitude point) squared = _3_._3124_ (a7
1_._2869_(depth at maximum amplitude point) squared = _1_._6561_ (b?)
vat-b*= 1., 2870 inches of surface distance to the flaw from the transducer exit point
=13 (Wmax) - _2870_ (surfdist) = _-2_. S87_inches to the centerline of the weld.

5)  Determine S by picking the smai'ler of the following;
= _1_. 2233_ (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_5 160_(part“t") - _1 3506_ (resultof 2) = _3_._8094_ distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness
_1__3506_(fromstep2)-_1__2233 (fromstep 1)=_0_. 1273 _inches

Determination of surface or subsurface

04d=(2d/2)*04=_0_. 0254

Compare to S (from step 5)

If S is less than 0 .44, the flaw is surface. a=2d+S=___ _____inches

If S is greater than or equal to 0 4a the flaw is sub-surface. a=2a/2=_0_._0636_inches

e’ e sl

l=_ 0.8 (fora//>05, /= 2a) t=_5_._160_ (partthickness)
a=_0_. 0636_(surforGub suf)circlecne)  S=_1_._2233 page__ 7

report# _F2-0/3CEL

flawtrig (for perpendicular scans) Rev 0



Internal Correspondence E

pate March 5, 1997
rrom Ad Hoc Evaluation Group Lasutien OGS

1o File Location

supect Use of revised ISI calculation worksheets and correction for curvature

To Closwne AHemo W G
NS EU"“"’M Syl /f”’w o £V J.”g‘¢~"‘ 3/’/97

C'Mﬁ' 97~ 0/0’ /f‘- 7'&‘”‘//&0"" Toow TowveS 'w,
During the 1897 inspection of Steam Generator 22, weld W-A, several indications
were reported under reports 87-0136 and 97-0137. Using procedure ISI-FE-1 Rev 2 ™
to perform the flaw evaluation, it was determined by the level lll that the applicable 3/?/ 17
worksheet (Figure 7) could be improved upon for these calculations. As a result, two
new workshceis were developed that have the following benefits;

¢ The determination of length varies with the direction of scan and is addressed by -
the new sheets. Length of the flaw is determined by finding the difference
between L1 and L2 for perpendicuiar scans, and W1 and W2 for parallel scans.

¢ The level of recording in relation to DAC is corrected for flaws less than 100%
DAC and also provides a conservative recording level for flaws in excess of 100%
DAC.

o The methodology to calculate depth is based on metal path and obviates the need
to convert screen divisions into depth relating the calibration block te the
component.

Consideration of the effect of the curvature of the vessel on depth determination for indications
Report ind# scan type MaxMP Radius surfdist diff prev"S" corr"S" "S" from 0.4d

97-0136 6 3 circ 6.42 67.50 45396 0.1856 0.6204 0.7760 D 0.0028
7 3 circ 3.92 67.50 32481 00811 21407 22218 iD 0.0721
8 3 circ 2.29 67.50 16193 0.0203 1.4500 1.4297 oD 0.0678
9 3 circ 3.85 67.50 27224 00540 2.1124 2.1664 D 0.1160
10 4 circ 487 67.50 34436 00879 1.5538 1.6417 D 0.1004
1 2 cire 1.48 67.50 10536 0.0068 0.8132 0.8064 oD 0.0778
12 B circ 2.07 67.50 14637 0.0135 0.9899 0.6764 oD 0.09€0
13 B circ 364 67.50 25738 00473 22627 2.2154 oD 0.084¢
14 4 circ 1.59 67.50 1.1243 0.0068 0.997C 0.9902 oD 0.1089
15 4 circ 5.3 67.50 38113 01082 1.2144 1.32286 ID 0.0735
16 4 circ 2.65 67.50 18738 00270 16788 1.6488 oD 0.0594
17 - circ 3.17 67.50 22416 00405 1.9445 1.9040 oD 0.1032

The information provided above was developed in response to comments from the reviewer of the ISI UT calculation worksheets
The original worksheets did not consider curvature when determining indication depth on the circumferential scans
The corrected values for "S" were reviewed against the calculations for surface proximity and value for “Y" and found to have no ifmpact

on the acceptability of the indications.
1
M‘r\’
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ISI Flaw Disposition Worksheet
1. 151 Report Number 2. Flaw Number 3. ltem Number 13, Number of P
_r_i.n. 4% - 013 1 3 2. 40 i
Tnterval @ OR Reviewer : 5 Code Edition and Addenda @ OK Reviewer -
[ second interval & third inteyval preservice 0 80 W8! [0 86 no addenda K 89 no addend} O other

6. Aczzpranee St hgard EUK Reviewer

- lWB-]Sl] e IWB-3511 0 IwWB-3512 O IWB-3514 O IWB-3515 0O IWB-3516 0 IwB-3518
IWB-352 IWB-3523
e 0 (WC-35 O IWC-3511 0 IwWC-3512 0O IWC-3513 O wC-3514 0 IWC-3515
7 Calculations Jj OK Reviewer “
h vy bﬁthld Tl fll.&\) c:»s;.'r\f VJ«&ShLLt . (_: 0. 8 - a = 0 300¢ 7
: A
:HQ.W 'Tw:g & SH.LS'&(J’T:(Q ‘Pld’\d( —fm\ N ;—“60" J: 0, 7r78 o
A 0. 3004
g 0.7 = 0.3%5% Round o 0. 25
Use 4 4o (X "-ub*:-w—Fuu Flaw :
4 0.200§ »
ol B s 0.0583 Round 4o 8D
.60
Frewe lable Twe - 350 -
@
“% %/‘ ¥ » S 0. 9597 2.2 S
il e — = & = P
8.3% P a 0, 2014 4 /
0. 4o &3y
8 Cesults NOK Reviewer p
at= 01 35
calculated o/t %=__ £ g 7% .
Code allowablf o/t %= C12< ¥ Z2< <. 87
laminar flaw surface area: (0.7§/*!*w)= NA
9 Table used tor analysis OK Reviewer
IWB-3510-1 IWB-3510-2 O IWB-3510-3 0 IwWB-3511-1 O IWB-3511-2 O IWB-3512-1
O IwB-3512-2 O iWB-3514-1 O IWB-3514-2 0 IWB-3514-3 0 IWB-35144 0 IWB-3514-6
0 IWB-3515-1 0O 1WB-3516-1 O IWB-3516-2 O IWB-3518-1 0 IWB-3518-2
0 IwWC-3%510-1 0 IwWC-3510-2 O IWC-3510-3 0 IWC-3511-1 0O IWC-3511-2 O IWC-3512-2
O IWC-3513-1
10, Was linear interpols tion used? O yes ﬂnu Ifno, why? g Obcery ' " /54— Tosov
11. Was IWA-3200 Significant Digits For Limiting Values followed? ﬁ yes O dp M OK Reviewer If no, why? ToetrisTON
12. The correct Code Edition and Addenda was available and used. & yes Pregirer D1 K OK Reviewer J'/?/f?

13, Statement of acceptability or rejectability with basis F)K viewer

O (@/t)Cods allowdblfl = (@/Ncalculated

(@/N)Code Alowabldl < (O/Nealculated
® OEM flaw evaluatjol handbook (seg artached analysis)

Jo Q1 amea

his upproval assuees thot wll invoiwed with this faw sezing and flrw
disposition were aware of the necessily that the reswits amd the
methodology are correct and in accordaonce with appiicahle vodkes,

Accept.

XReject. }/}‘

‘3. Prepared by and date

s~ 2as/qr

The resmity are correct amd ihe methodology nsed s i accorduce with

0[y4)

ot card e e thodoy oy
coukes. siamiords.

R

appls ahle coule s vianionds. specification and procedure s

proxeiires
29

e St sl

[NTUSIUGHISTISIFOWRD DOC_(SI Flaw Disposition Worksheet Revision 0 REVISION 10-26-M |




Surtace/ Embedded
~——  Flaw Demarkation
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Figure A-2.4 Flaw Evaluation Chart for the Tubesheet-Channel Head Junction for
Prairie Island Units 1 and 2
K Inside Surface Surface Flaw A Longitudinal Flaw
X Outside Surface X Embedded Flaw _X_ Circumferential Flaw
TST fupert H B136 Flamw# 3,06
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ISI Flaw Sizing Worksheet
7. Flaw Number Ve Nembe = 5 oo

5. Code Edition and Addenda EOKW !z 6. Method ‘UT ERT
O 80 W81 (0 86 no addenda 89 no addenda [ other QPr OMT
r— /3.2 —»
0 g ok
O.olt”

'y

\"-0'3‘4 ofingg"
¥

Top View

— ——

[5G 2679

Sude View

T e/ |

—  —— ——

8. Calculations Bf K Reviewer z,z

howmrnummofmrfmmwbwffmsee a#l&/y

Show determination of type of "a” o use
se e a,#ﬁ—bzﬁy

9_ISI-FE-1 Paragraph 7.0 - “Roundi Method” was used T yes Preparer ‘1 J #IOK Reviewer __ £
10. Code Flaw Dimensions K Reviewer 1 L]
o ) "

u‘ P 0‘9 “O"x 0' sOoc -lf nzg./w uf " o A)/A “ n=049§qg uwn 2 N/A
I1 Flaw Type GFOK Reviewer <

() Surface Planar (UT/RT) 2 Subsurface Pl (UTRT O Laminar (UT/RT) O Linear (PT/MT/RT)
12. Flaw Characterization Figure “FOK Reviewer

O IWA3310-1 0 IWA-3330- O IWA-3350-1 O IWA-3380-1 0 [WA-3400-1

IWA-3320-1 0 IWA-3340-1 O _IWA-3360-1 O IWA-3390-1 Y

13. Flaw Charactenization Figure Number aw | O Flaw 2 O Flaw 3 O Flaw 4 O Flaw §
[ 14 Was IWA-3300 Flaw Characterization followed? QB yes O no_ 1f no, why?
15, The correct Code Edition and Addenda was available and used. Nl ves Preparet~—F¥ T . | ET)K Reviewer UL
16 Prepared by and date 17. Review by and date

—en. Cau 1/3/i7 £.2

v resits are corvecs and the mathodoiogy used is in accordance with apy iicable codes, niandards. This raview assures thal the rasults are corvect and the methodology used s in accordance =ik
| geecifiensions end preovedures, Sppiteable coday, sandards,_spesy
report#_Z2-/3CK)
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA“TAANITIAL TO VERIFY

IS| Report #_57-0136 Evaluation Performed By Date: ZAZ ’/ 77
Flaw#__3 Reviewed By . Date._3 -{'~ 497

Length

Length of the flaw "" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for paralle! scans.

L and W values are from page ___ of the UT report.

= _143 8 (L2) - _143_ 0 (L1) = _0_._8 inches.

Thickness

Thickness of the component at the location of the flaw, using UT or nom wall (circle one)
This value is from page _1__ of the UT report.

“t"=_§ . _160_inches

Calibration
The measured angle in the calibration, dlock was _45_._0_ degrees

-

Caiculations using metal path From page ___ of the UT report, Scan #__1__

The flaw exhibited 20% DAC at _§ 09 and _5 94_inches MP. Max amplitude is at _5 47_inches MP
with the transducer exit pointat _-2 4_ inches (W) from the centerline of the weld and _143 2_ inches
(L) from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is
conservative.)

1)

2)

3)

5)

6)

Determine the upper depth of the flaw from the exam surface
5 . 09_ (metal path at 20% upper) * COS of the measured angle _0__7071_= 3.5991 inches
depth

Determine the lower depth of the flaw from the exam surface
594 (metal path at 20% lower) * COS of the measured angle _0__7071_= _4.2002_inches
depth

Determine the depth of the flaw from the exam surface at the maximum amplitude point.
5 . 47_ (metal path at maximum amplitude point) * C{ S of the measured angle _0__7071_=
3 . 8678_ inches depth.

Determine the distance from the center line of the weld to the maximum amplitude point of the flaw
5 _47_ (metal path at maximum amplitude point) squared = _29 . 9209 (3%

3 . 8678_ depth at maximum amplitude point) squared = _14 . 9598 _ (b?)
val-b*=_3.8679_inches of surface distance to the flaw from the transducer exit point.
2 4_(Wmax)-_3 8679_(surfdist)= _-6.2679_inches to the centerline of the weid.

Determine S by picking the smaller of ¢ ‘ollowing,
S=_3.5991_(result of 1) = distance between exam surface and the upper flaw tip
>»>> OR <<
S=_56__160_(part"t") - 4 2002 (resultof2)= _0.9598 distance between the side opposite

T —— -

exam surface and the lower flaw tip

Det::rmine 2d in though wall thickness
4 2002_(fromstep2)-_3 . 5991_(fromstep 1)=_0_._6011_inches

Determination of surface or subsurface

04d=(2d/2)*04=_0_. 1202

Compare to S (from step 5)

If S is less than 0 4d. the flaw is surface a=2d+S=__ inches

If S is greater than or equal to 0 4a the flaw is sub-surface a=2a/2=_0_._3006_inches

= 0.8 (fora/>05 !=2a) t=_5_._160_(part thickness)
a=_0__3006_(surfor€lb sudcircieone)  S=_0 . 9598 e 2% _oa K20

flawtrig (for perpendicular scans) Rev 0

Reportd _22-C/36K)




Internal Correspondence D\-\_Cj:?

pae March 5, 1997
from Ad Hoc Evaluation Group Locaton CSC-2

1o File Location

suviect Use of revised IS] calculation worksheets and correction for curvature

T w15 Evmewemsion. Sonct Pearmwiv 7o LV ClLoOSurE v W6

£ - 3/7/97
CAmm 97-0/09 fen Téc com AppROv#: ;:.f(rg:::::" //.‘ﬁb"

During the 19€7 inspection of Steam Generator 22, weld W-A, several indications

were reported under reports 97-0136 and 97-0137. Using procedure ISI-FE-1 Rev 2 ™

to perform the flaw evaluation, it was determined by the level |l that the applicable 3/?/ 1
werksheet (Figure 7) could be improved upon for these calculations. As a result, two

new worksheets were developed that have the folow.:g benefits;

+ The determination of length varies with the dir:ction of scan and is addressed by
the new sheets. Length of the flaw is determined by finding the difference
between L1 and L2 for perpendicular scans, and vvi anu vve for parallel scans.

« The levei of recording in relation to DAC is corrected for flaws less than 100%
DAC and also provides a conservative recording level for flaws in excess of 100%
DAC.

e The methodology to calculate depth is based on metal path and obviates the need
to convert screer divisions into depth relating the calibration block to the
component.

Consideration of the effect of the curvature of the vessel on depth determination for indications
Report ind# scan type MaxMP Radius surfdist diff prev"S" corr"S" "S"from 0.4d

97-0136 6 3 circ 6.42 67.50 45396 0.155¢ 06204 0.7760 D 0.0028
7 3 circ 3.92 67.50 3.2481 0.0811  2.1407 22218 ID 0.0721
8 3 circ 2.29 67.5C 16183 00203 1.4500 1.4297 oD 0.0678 -
9 3 circ 3.85 67.50 27224 00540 21124 2.1664 ID 0.1160
10 4 circ 487 67.50 34436 00879 15538 1.6417 D 0.1004
1 B cire 1.49 67.50 1.0836 00068 0.8132 0.8064 oD 00778
12 B circ 2.07 67.50 14637 00135 0.9899 0.9764 QD 0.0980
13 4 circ 364 67.50 25738 00473 22627 2.2154 oD 0.084¢
14 B circ 1.9 67.50 11243 0.0068 0.9970 0.9902 oD 0.1089
15 R circ 5.39 67.50 38113 01082 12144 1.3226 ID 0.0735
16 4 circ 2.65 67.50 1.8739 0.0270 16758 1.6488 oD 0.0594
17 4 circ 3.17 67.50 22416 00405 19445 1.9040 oD 0.1032

The information provided above was developed in response to comments from the reviewer of the IS1 UT calcul ition worksheets

The original worksheets did not consider curvature when determining indication depth on the circumferential scans.

The corrected values for “S" were reviewed against the caiculations for surface proximity and vaiue for "Y" and found to have no impact
on the acceptability of the indications

~ /{/ ' 7
77 jaul /547 Lindd 2/t L i Sk Mowch e
Thomas Jones Lvi il " “ranIS| Program Mngr Jeff Ricker Supt M&SP
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IS1 Flaw Disposition Worksheet N

TSI Report Mumber 2. Flaw Number 3 liem Number
Pr2_ 4%-o13 g a0 i 82, 40 [°w‘“umberofmm

ISl Tnterval B OK Reviewer Z 5 Code Edition and Addends J OK Reviewer
O second interval R third intéryal O i 0 80 W81 O 86 no addenda B 89 no adde:

/

O other

O 1ws-3 O IwWB-3523
0 IWC-3 0 IWC-3511 0 IwWC-3512 0 IWC-3513 0 (WC-3514 0 IWC-3315

T Calculations W OK Reviewer ¥

Acceptance Standard K Miw«#
IWB-J%O B-3511 0 IWB-3512 O wB-3514 O IWB.3515 O IWB-3516 O IWB-3518

o -—

Tiaw T:)‘P( M{wﬁm ?,a"a" —{Wf S tde” (= /-35‘-7»(”
L, 08B . p,.162
1 e = 6 Rownd v 0. 16
U ce 4 v (2 g&b(ufﬁu Tlaw
A 0. 1626

= v e = (e 031¢C Rewd + 3.2%

Fren. lable TWE -35i0 -
v/ % 7

e

0.1$ 2,.9Y

v A0 3.3 :
0,2 Y ISIn;terPo(xMw Z; 0.16 %Z v 0%

1

$ :
Y‘:K-:‘ - &.3 _—,>y_,_.{

3 Resulu—lOl\' Reewer
aolt= C o ()

calculatgd 0/t %=__ 3. 2%
Code allowalfle 0/t %=__ 3.0 Te
laminar flaw surface area: (0.7§*(*w)= NA

"9 Table used for analysis aOl\' Reviewer q $
B IWB-3510-1 IWB-3510-2 0 1WB-3210-3 0 IwWB.3511-1 0O IWB-3511-2 O IWB-3312-1
0 1wB-3512-2 O (WB-3514-1 O 1WB-3514-2 O IWB-3514-3 0 IWB-35144 0 1WB-3514-6

O IwWB-3513-1 0 IWB-3316-1 0 IWB-3516-2 o IWB-B:"lS/ 0 IWB-3518-2

O 1wWC-3510-1 0 WC-3510-2 O IWC-3510-3 O IWC-331141 0O IWC-3511-2 0 IwC-3512-2
O 1WC-3513-1

10 Was linear interpolation used’ @ yes O no I no, why?

11 Was IWA-3200 Significant Digits For Limiting Values followed? ﬂ yes O no ﬂOk Reviewer

12 The correct Code Edition and Addenda was available and used. ﬂ yes Prepnm I!! QOI\ Rcvncwer

13. Statement of acceptability or rejectability with basis WOk Revnewer ,: ~ */x/’v

¢ B Accept. | O (a/hode allow nﬁblﬁi (@/f)calculated

b, 3

Y Reject. T/'.\?s/ KL (@/)Code aljowfible < (@/Pcalculated
" OQEM flaw e handbook (see attached analysis)

15. Prepared by and date . Edgigpenng review by agad date ] |7 Approved by and date

A e (Q,L__
{ . ( , } -
( \Kk‘w\’ J/l s-/1a' % Thas approval axswees that ail imvelved with rE:.:ﬂan::ﬂ

l

’ s st the Proml on«'l and the methodology dispasition were aware of the necesyity thai ihw reswlts d i
The reswlts are corres i the sethoudeodoggy wsed is in gccordmce with s o with cuedes, stemisrds metheloiogy are correct and ) acioedanes with appircubie «ades
_ﬂﬂmﬂh cudes, sttt s sowcifications amd procedures ¢ sl procedres siconkirds. spwecificatony und pirocedures
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Surface/Embedded

Flaw Demarkation
/ Une
/
/
013 s . LR /
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Figure A-2.4 Flaw Evaluation Chart for the Tubesheet-Channel Head Junction for

Prairie Island Units 1 and 2
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ISI Flaw Sizing Worksheet

1. 11 Report 97’0,7‘ 7. Flaw Number < 3. Ttem Number 22“/0
4151 interval OK Reviewer 5. Code Edition and Addenda GWOK Reviewer 1) & Method W UT O RT
£) 2nd interval Y@ 3rd interval O] preservice 0 80 W81 [ %6 no addenda @' 89 no addenda O other O PT_O MT
7!:;83:: K Reviewer A F_ 39'2 _— ]
0" I /. 3576
— -
e.325%
R

I-‘—/.o-*)

Top View |
:
|
gTm h(e::ﬂ I |
‘L.r——- [.203
" side View -

FICPREICRERE 5

gTMm 4&9 |

8. Calculations ﬁ( Reviewer

e ST
Show determination of surface nm;ee a%/f
SMWWMM'WO(&&:CL "%&/j

9. 1S1-FE-1 Paragraph 7 0 - “Roundin Method™ was used. es Pr J @OK Reviewer {J
10. Code Flaw Dimensions DOK Reviewer _

V= 1D Q"= O lo2l tun’ = 51k “tumn’= W S = [ 3576 W= N/

11, Flaw Type (FOK Reviewer L

(2 Surface Planar (UT/RT) ubsurface Pl (UTRT) O Laminar (UT/RT) O Linear (PTMT/RT)
12. Flaw Characterization Figure K Reviewer
0 IWA-3310-1 0 IWA-3330-1 0O IWA-3350-1 O IWA-3380-1 O IWA-3400-1
IWA-3320-1 0 IWA-3340-1 =) l“_f_ﬂ360~l O IWA-3390-1 e
13. Flaw Characterization Figure Number “BeFlaw | O Flaw 2 O Flaw 3 C Flaw 4 0O Flaw §

14. Was IWA.330C Flaw Characterization followed? gvu C no If no, why? I
15, The correct Code Edition and Addenda was available and used. Whyes Preparch—yTq J G’bx Reviewer  TnJ /A

16 Pnpmdbymddm 17. Review by and date j
JM Z/l’/ff Z:.,):Sér/ﬁw"— 3'\1/'97

Tha resuits are corvect ana the methodology used 11 in aecordance with applicable codes siandards. This review assures that the reslts are corvect and the methodology used is in accordance with
|_specifications and procedures applicable codes_srandurds, ifications and echires

[Pae_s&_a 22
Report ?7—04081
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”
For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

2/23/97

ASME SECT XI 1988 W/ NO ADDENDA-TZ { INITIAL TO VERIFY

IS! Report #_87-0136 Evaiuation Perfor y! Date.
Flaw#_5 Reviewed By ?dg Date f/
Length

Length of the flaw " is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page of the UT report.

t= 30 5 (L2) - 38 5 (L1) = ..0_inches.

Thickness

Thickness of the component at the location of the flaw, using UT or nom wall (circle one).
Thig value is from page _1__ of the UT report.

“t"=_8_._160_inches

Calibration
The measured angle in the calibration block was _45 . 0 degrees

Calculations using metal path From page ___ of the UT report, Scan #__1

The flaw exhibited 20% DAC at _1 82 and _2 38 inches MP. Max amplitude is at _2 . 15_ inches MP
with the transducer exit pointat _-0 . 1_ inches (W) from the centerline of the weld and _39 . 2_ inches (L)
from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

1) Determine the upper depth of the flaw from the exam surface.
1.92_(metal path at 20% upper) * COS of the measured angle _0__7071_= _1.3676_inches
depth

2) Determine the lower depth of the flaw from the exam surface
2 . 38_ (metal path at 20% lower) * COS of the measured angle _0__7071_= _1.6829_inches
depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
2 . 15_ (metal path at maximum amplitude point) * COS of the measured angle _0_._7071_=
1. 5203 _inches depth

4) Determine the distance from the center line of the weld to the maximurn amplitude point of the flaw
_2 . 15_ (metal path at maximum amplitude point) squared = _4 . 6225_ (a”)
1.5203_ (depth at maximum amplitude point) squared = _2 . 3145 _ (b%)
vat-b*= _1,8203 inches of surface distance to the fiaw from the transducer exit point
0. 1_(Wmax) - _1.5203_ (surf dist) = -1 £203_ inches to the centerline of the weld.

5) Letermine S by picking the smaller of the following;
£, = _1,3876_(result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_5__160_(part“t")- _1.6829_(resultof2)= _3.4771_distance between the side opposite
exam surface and the lower or flaw tlp

8) Determine 2d in though wall thickness
1.6829 (fromstep2)-_1_ 3576_(fromstep 1) = _0.3283_inches

Determination of surface or subsurface

04d=(2d/2)*04=_0_. 0650

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+ S = inches.

If S is greater than or equal to 0 4a the flaw is sub-surface a=2a/2=_0.1626_inches

= _9_.0 (foraf>05, !/=2a) t=_5 . 160_(part thickness)
as= 0 . 1626 _ (surf oL D circle one $=_1.3576
u ) 1.3576_ g
repotd 72-S /362

flawtrig (for perpendicular scans) Rev 0




Internal Correspondence

from Ad Hoc Evaluation Group

1o File

suject Use of revised IS] calculation worksheets and correction for curvature

v Closwure Howo W 6

-7" ~
S E VM isst T O S/MLL /f.c.r’w Vg4 o lof Re cit ' 3/.'/97,

ECxmm 97-0/09 .

Pen Teccom Approvm:
During the 1997 inspection of Steam Generator 22, weld W-A, several indications
were reported under reports 97-0136 and 97-0137. Using procedure ISI-FE-1 Rev 2
to perform the flaw evaluation, it was determined by the level lll that the applicable
worksheet (Figure 7) could be improved upon for these calculations. As a result, two

Date

Location

Location

NSe

March 5, 1997

CsC-2

new worksheets were developed that have the following benefits;

The determination of length varies with the direction of scan and is addressed by

Tovwe Towvess

the new sheets. Length of the flaw is determined by finding the difference

between L1 and L2 for perpendicular scans, and W1 and W2 for paralle! scans.

The level of recording in relation to DAC is corrected for flaws less than 100%
DAC and also provides a conservative recording level for flaws in excess of 100%

DAC.

oD

™

3397

The methodology to calculate depth is based on metal path and obviates the need

to convert screen divisions into depth relating the calibration block to the

component.

Consideration of the effect of the curvature of the vessel on depth determination for indications

Report ind #

scan

97-0136 6
7
8
9
10
1
12
13
14
15
16
17 4

3

B b Db e kDb DB RO WW

type Max MP Radius surf dist

circ
circ
cire
cire
circ
circ
circ
cire
cire
circ
circ
circ

6.42
. 392
0229
3858
487
1.49
2.07
364
1.59
539
285
317

67.50
67.50
67.50
67.50
67.50
67.50
67.50
67.50
67.50
67.50
67.50
67 50

45396
3.2481
16183
27224
34436
1.653¢
1.4637
2.5739
1.1243
3.8113
1.8739
2.2416

diff
0.1556
0.0811
0.0203
0.0540
0.0879
0 0068
0.0135
0.0473
0.0068
0.1082
0.0270
0.0408%

prev "S$" corr"S" "S8" from 0.4d
0.6204 0.7760 D 0.0028
21407 22218 1D G, 1721
1.4500 1.4297 oD 0. 878
21124  2.1664 D 01160
15538 1.6417 D 0.1004
0.8132 0.8064 oD 0.0778
09899 0.9784 oD 0.0990
2.2627 2.2154 oD 0.0849
0.99870 099802 QD 01089
12144 1.3226 1D 0.0738
16758 1.6488 oD 0.05%94
1.9445 1.8040 oD 0.1032

The information provided above was developed in response to comments from the reviewer of the ISI UT calculation worksheets.
The onginal worksheets did not consider curvature when determining indication depth on the circumferential scans
The corrected values for "S" were reviewed against the calculations for surface proximity and value for “Y" and found to have no impact
on the acceptability of the indications
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ISI Flaw Disposition Worksheet

Wﬁponwgt; “T-OBFWNHW / T3 Tiem Number 29. 40 [}
181 mm-ﬂ[mmem o~

Number of Pages {

5 Coue dition and Addenda | OK Reviewer

O other

O second interval B third intdrval O ice 0 80 W81 O B6no addenda & 89 no adden
6. Acceptance Standard \ $
B IWB-35 IWB.3511 O IWB-2$12 0 IWB-3514 [0 IWB-3SIS O IWB-3516 O IWB-3518
0 1wWB-3§ IWB-3523
O wcasfo O weasit O IwWCasi2 D IWC-3s513 O IWC3Si4 O IWC-s1s
7. Calculations eviewer __ i
Fremw  aftathed ' TsT oy ” .
:ﬂm S"g“'\f’ w'/k("’&f : (:: 0.3 a= 0 0oF/
Flaw Tope . Sl ~
pe surfaw  Plaws Tum, = Si1é0” [f- 0. 624"
L 0. 007
——— 4 -
- ’y « 0' ﬂ " .
n o 23%  Rowd + 92
ise 4 fv 12 Sweswifae  Flaw ¢
%'L ki 0 0O (4 d
¥ £ xun .
S o to 07
e “Table Twe - 3570 - (
[ %7 S _ 0.42v¥
- T T} \/‘T'— = §3.4 = V=
b, v 2.0Y 0. 00%|
0.0 2.2y
By ol rvadven A t ' .
§ ~ s 2= tauwdated (, ¢ 147 wwth o
less 2.0, inditathen ﬁcufmglc ,
¥ RcsulﬂOKicvicnr .
at=__ 0. 02
calculated 0/t %=___ 0., 14 7o
Code allowabje a/t %= 3,07 & % %< 2.2
laminar flaw surface area: (0.74/*l*w)= NA
9. Table used for analysis Ok Reviewer S
IWB-3510-1 - WB.35102 O IWB-3510-3 T IWB-3$11-1 O IWB-3511-2 O IWB-3512-t
O (WB-35122 & IWB3SI4-l O IWB:331s> O IWB.35143 O IWB35144 0 IWB-3514+6
O IWB-3515-1 U IWB-3516-1 O IWB3* .02 O [WB-3518- 0 IWB-3518-2
0O IWC-3510-1 O IwWC35102 O IW/.-35103 O IWC-3511- 0 IWC-3511-2 0 IWC-3512:2
1% O IWC-3513-1
' "Was linear mterpolation used? O yes B no ltno, why? By Ob<é

11, Was IWA-3200 Significant Digits For Limiting Values followed? & yes O
12. The correct Code Edition and Addenda was available and used F yes Pre

|
hevy
OK Reviewer ) If ng/ why?
[ I‘ ﬂ OK Regiewer )
13 Statement of acceptability or rejectability with bnsnsﬁk Reviewer i

K Accept. B (a/f)Code allowable 2 (/chiculated
O Reject. O (@/HCode allowable G/ Nealculated
n handbook (see attached analysis)

1 s

15, Prepared by and date

"C’”T{?—T 2/a5/4%

dispasition were awore of i iwcexsity thar i reswity i e

O OEM flaw ewWluati
14 E ng raview by m7 dute 17 Approved by and date
'y il i reswl @ ol Jn ooy
vethouolongy are covrect ami n oeconkaee wiih applivahiv codes.

Dhe resnits are correct umd the myihoksiogy weed i i aeendince with
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ISI Flaw Sizing Worksheet

2. Flaw Number 3. Jtem Number
g2.50
3. Code Edition ar * Addenda Reviewer % Method BUT O RT
0 80 W81 () 86 no addenda nmmém O PT O MT

- /6S.23%

o'

= 1
oL192
.

e

0-620‘/

f

op View i
e

g od b-034 |

|

PR .

3
£,

[ /
¥ Calculations (TOK Reviewer %)
Show determination of surface or subsurface

sCe Aa

9. 181-i E-1 Paragraph 7 0 - “Royndi Method" was used. Wves

Al

Show determination of type of "a" 10 use
xia W%‘&/Cp

MJ oA ¥ |

10. Code Flaw Dimensions (OK Reviewer ﬂ
W= 8% 40" = 0.007  “tw = S 16D

i’ = WIS =0 020 W= W[

11 Flaw Type (B OK Reviewer _ %

[ Surface Planar (UT/RT) ubsurface TRT) O Laminar (UT/RT) 0 Linear (PT/MT/RT)
12. Flaw Characterization Figure K Reviewer .
O IWA3310-1 0 IWA-3330-1 O IWA-3350-1 0 1V'A-3280-1 O IWA-3400-1
W rwaano. O IWA-3340-1 0 IWA-1360-1 O IWA-3390-1 r
11 Flaw Characterization Figure Number " W Flaw | O Flaw 2 O Flaw 3 O Flaw 4 0 Flaw §

16. Prepared by and date

15 The correct Code Edition and Addenda was available and used.

TN Jonsd  2/23/17

T4 Was TW A-1300 Flaw Characterization followed” §ves O no If no, why” L B
@n Preparcieorte. ) (TOK Reviewer 1./

The results ar . -?ﬂ@-wwuamd-mnth’hm&edunm&, ﬂwnnnmnha-Aomwan:mtdm-lhdnbpundumundn«mm
] d rcedures o applicabie codes stondards spucificaiions and procedures
Page_£2Z o020
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"
For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDEND"W J INITIAL TO VERIFY

IS| Report #_97-0136 Evaluation Perfo By Date: »2/1 7/ ’7
Flaw#_6 Reviewed By 2 : Date_ 3 -|\V—
Length

Length of the flaw " is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page ___ of the UT report.

t= 1.7 _(W2) - _-1.4 (W1) = _0.3 inches

Thickness

Thickness of the compenent at the location of the flaw, using UT or nom wall (circle one)
This value is from page _1__ of the UT report.

“t"= §.160_inches

Calibration
The measured angle in the calibration block was _45 . 0_ degrees

Calculations using metal path From page ____ of the UT report, Scan #__3

The flaw exhibited 20% DAC at _6 .40 _and _6 .42 _inches MP. Max amplitude is at _6 . 42 inches MP
with the transducer exit point at _-1 .5 _ inches (W) from the centerline of the weld and _160 . 7_inches
(L) from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is
conservative )

1) Determine the upper depth of the flaw from the exam surface.
6 40_ (metal path at 20% upper) * COS of the measured angle _0  7071_= _4.5254_inches
depth

2) Determine the lower depth of the flaw from the exam surface.
6  42_ (metal path at 20% lower) * CO“ of the measured angle _0  7071_= _4.8396_inches
depth

3) Determine the depth of the flaw from the exam surface at the ma:ximum amplitude point.
B 42 _ (metal path at maximum amplitude point) * COS of tlie measured angle _0 7071_=
4 ., 5396 inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw
6 42_ (metal path at maximum amplitude point) squared = _41 . 2164_ (a7)
4 5396 (depth at maximum amplitude point) squared = _20 . 6080_ (b?)
va'-b*=_4.5396_inches of surface distance to the flaw from the transducer exit point
1€0 . 7_ (Lmax) + _4 . 5396_ (surf dist) = _165 . 2386_ inches from 0" reference

5)  Determine S by picking the smaller of the following;
S= 4,5254 (resultof 1) = distarice between exam surface and the upper flaw tip
»» OR <<
S=_E 160_(part‘t")- _4 5396 _(resultof 2) = 0 .6204_ distance b+’ ~een the side opposite
exam surface and the lower flaw tip

€6) Determine 2d in though wall thickness.
4 5396_ (fromstep 2)-_4  5254_ (from step 1) = _0.0142_inches

Determination of surface or subsurface

D4d=(2d/2)*04=_0.0028

Compare to S (from step 5)

If S is less than 0 4d, the flaw is surface. a=2d+S = inches

If S is greater than or equal to 0 4a the flaw is sub-surface a=2a/2=_0.0071 inches

l= 0.3 (fora/t>05 1=2a) t=_5.160_(partthickness)
a=_0.0071_(surf or circle one) S$=_0.6204 e 23 o 29

Report# 22 -C/36 )

flawtrig (for parallel scans) Rev 0




Internal Correspondence [@

pate March 5, 1997
From Ad Hoc Evaluation Group Lonsicn. THC-S

1o File Location

sunect  Use of revised ISI calculation worksheets and correction for curvature

7"‘ Y ClosSure HEwD w- 6
19 LMt Tt SHMLL /4‘4”/” re ~ o ol R ot ¥ s 3/7/91

g—m 97-0/09, Pen Tee com AppRovae T Tovew TowvdS 110l /4
During the 1897 inspection of Steam Generator 22, weld W-A, several indications
were reported under reports 97-0136 and 97-0137. Using procedure ISI-FE-1 Rev 2 M
to perform the flaw evaluation, it was determined by the level lii that the applicable 3/"7’/ 97
worksheet (Figure 7) could be improved upon for these calculations. As a result, two
new worksheets were developed that have the following benefits;

e The determination of length varies with the direction of scan and is addressed by
the new sheets. Length of the flaw is determined by finding the difference
between L1 and |.2 for perpendicular scans, and W1 and W2 for paraliel scans.

¢ The level of recording in relation to DAC is corrected for flaws less than 100%
DAC and also provides a conservative recording level for flaws in excess of 100%
DAC.

¢ The methodology to calculate depth is based on metal path and ok-i~*~3 the need
to convert screen divisions into depth relating the calibration »ir_k to the
component.

Consideration of the effect of the curva ure of the vessel on depth determination for indications
Report ind# scan type MaxMP Ra‘ius surfdist diff prev"S" corr"S" "S"from 0.4d

97-0136 6 3 cire 642 67 50 45386 0.1556 06204 0.7760 D 0.0028
7 3 girc 3.92 €/.50 3.2481 0.0811 2.1407 2.2218 1D 0.0721
8 3 cire 2.28 é7.50 16183 00203 1.4500 1.4297 oD 00678
9 3 cire 3.85 67.50 27224 008540 2.1124 2.1684 D 0.1160
10 B circ 487 €7.50 34436 00879 1.5538 1.6417 iD 0 1004
11 4 cire 148 67.50 10636 00068 0.8132 0.8064 oD 00778
V2 4 cire 2.07 67.50 14637 00135 0.9899 0.9764 QD 0.0990
13 4 circ 354 67.50 25739 00473 22627 2.2154 oD 0.0849
14 4 circ 1.69 67.50 11243 0.N068 0.9970 0.9802 oD 0.108¢
15 4 circ 5.39 67 50 28113 01082 12144 1.3226 D 0.0735
16 4 circ 265 67.50 18738 00270 1.8768 1.6488 oD J.0504
17 - cire 3.7 67.50 22416 00405 19445 1.9040 oD 0.1032

The information provided above was developed in response to comments from the reviewer of the I1SI UT calculation worksheets

The original worksheets did not consider curvature when determining indication depth on the circumferential scans

The corrected values for "S” were reviewed against the calculations for surface proximity and value for "Y" and found to have no impact
on the acceptability of the indications
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ISI Flaw Disposition Worksheet

1. ISI Report Number . Flaw Number 3. ltem Number 14. Tigal Number of P
STRe : - ages
T2 93 -03¢ 1 + B2 4o (
TSl Interval ) OK Reviewer 3 Code Edition and Addenda J OK Reviewer :
O second interval a ice O 80 W81 (I 86noaddenda X B89 no addendg [ other

6. Acceptance Standard

B-3511 O IwB-3512 O 1WB-351 0O IwWB-3515 O IWB-3516 0 IWB-3518

' iwB-3523
Q0 IwWC-351 O IWC-3511 0 IWC-3512 O IWC-3513 0 [WC-3514 0 IWC-3515

. Calculations mﬂrkwu .
From.  affached ' ™T  Flaw Sying wWerkshat: {= 0.¢' a = 0. 18303 "

’ ?“ﬂbu ’rﬁ?e_ { S‘LBCW':‘ICRUL ?lﬁ'\ﬁ./ “(’mL = "“6,0" J‘: 3. l{o?"
. - . 3 -

- ..O_d_’_zf—— = 0, 300§ Levnd -+ ¢, 30
dse 4 4o §2  subsufac  Flaw

_5,”7 . 0.1§03

t S 160
T Table Twe - 35w —
%o kR Y=

a—

0.3c A4y

% ob S VR , waw % Cal al ated ifu_ﬂ(( 3 &’7, vk o
kes  thae  4.47. . Tud b~ 0o :*cce,rh&lﬁ

« 0. 03419 BownmA v 3.C 7

2. 140F /9

- -

£
a 01803

= Y= |

8 Results 'Ol\' Reviewer

at= 0.,3¢

calculated @/t %= 3. &%

Code allowabl o/t %=__ 4. 4 7u
lew)=__ NA

laminar flaw surface area: (0.7

9. Tabie used for analysis TOK Reviewer .
IWB-3510-1 Q IwB-3510-2 O IWB-3510-3 0 IWB-3311-1 0 IwWB-3511-2 0 IWB-3312-1

(WB-3512-2 O IWB-3514-1 O 1WB-3514-2 G IWB-3§14.3 O IWB-3514-4 O IWB-}514+6
O 1wWB-3515-1 O IwWB-3516-1 O 1WB-3516-2 O IwWB-3518- O IWB-3518-2
0 IWC-3510-1 0 IWC-3510-2 O IWC-3510-3 O IWC-3511 O wWC-3511-2 0 IWC-3512-2
0 IWC-3513-1

12. The correct Code Edition and Addenda was available and used p yes Prepager [ !i “OK Reviewer

L |
{770, Was linear mrermcizion used”? O ves @ no 1tno, why? By obsérvrhany
11. Was 1WA-3200 Significant Digits For Limiting Values follow d? ﬂ ves O 'OK Res ewer . If no fpvhy?

13 Statement of acceptability or rejectability with basis TOK Reviewer x
F Accept. ® (a/hCode allowable 2 (@/Fcalculated
O Reject. O (@/Hcode allowhble < (@/calculated

O OEM flaw exaludtipm handbook (see attached analysis)
- .

15 Prepared by and date

E Thg review Py andfiate 17 Approved by and date
‘Tm’ﬁ .D/.‘lf/ﬁ—— ’ ﬁ ?Z )— (Q«L 4MAT

This approval asswrey thai all ivolved with ihts flrw seziry and fliow

v 5 thaii ihe ity disposition were aware of the ivcessity i thw resuits and the
The resnits are cormect cond the e thendoiongy wwed & i aueone oo with v (A wiih appincollfe codes siamdardys methosdoiogy are correct amd in accordance with applivabie ks
it covivs_skndiris_specificaien and procedures P i g ooxederes T A E———, 110/ | 1
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ISI Flaw Sizing Worksheet

'l.i::lq-nn Q7UISG 2. Flaw Number i 3. ltem Number z 2 J0
e Bt o W, ’S“‘.'fﬁ?“&"muf““'““"—‘é— R
7::&‘,: gOKM E r__ 233.7 >
Q
|
[
.08 ) &
z.aqe7
' e
Top View i le/a{
J 3.7
g dol LE
ko0
|
Side View -

¢ well

’Zﬂu 4!09 !
I

% Calculations @OK Reviewer
Show determination of surface or subsurface

o ockel/
Showmnnlnonof!ypeof"n"wuugee— a%Jﬁ

Method™ wuud%wn WJ @OK Reviewer (\/

9. ISI-FE-1 Pacagraph 7.0 - "R

10. Code Flaw Dimensions

K Reviewer 4 |

Arm Ol Q= 190T T’ = SMeD “henns’ = W S = 2.7 W= WIA
[1 Flaw Type (JOK Reviewer _ é,]
) Surface Planar (UT/RT) ubsurface PimﬂT\ O Laminar (UTRT) 0 Linear (PT/MT/RT)
12. Flaw Charasterization Figure DTOK Reviewer
0 IWA-3310-1 O IWA-3330-1 0 WA -l O IWA-3380-1 0 IWA-3400-1
| [WA-3320-1 O IWA-3340-1 O _IWA-3360-1 0 IWA-3390-1__ 1
13. Flaw Characterization Figure Number Flaw | 0 Flaw 2 " [ Flaw 3 "0 Flaw 4 ] Flaw 5
[ 14 Was TWA-3300 Flaw Charactenzation followed? es [ no If no, why? { L
15. The conect Code Edition and Addenda was available and used. Pnpamn"ﬁr J BOK Reviewer L/ A

17. Review by and date

Fud

16 Prepared by and date

L:*&;&'-A% 5..-/5.’...{27

icable codes_siandards fications and 5
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"
For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA-%;{ INITIAL TO VERIFY

IS| Report # 97-0136 Evaluation Performed f Date: 2/2 7/77
Flaw#__7 Reviewed By Date 2-\V-§
Length

Length of the flaw "" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page ___ of the UT report.

t= -3 8§ W2)- _-2.9 (W1) = _0.6_inches.

Thickness

Thickness of the component at the location of the flaw, using UT or nom w... circle one).
This value is from page _1__ of the UT report.

“t"= §.160_inches

Calibration
The measured angle in the calibration biock was _45 . 0_ degrees

Calculations using metal path From page ___ of the UT report, Scan #__3

The flaw exhibited 20% DAC at 3 78 and 4 . 27 inches MP. Max amplitude is at _3 . 92 inches MP
with the transducer exit point at _-3.2_ inches (W) from the centerline of the weld and _235 §_inches (L)
from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

i, Determine the upper depth of the flaw from the exam surface
3 76_ (metal path at 20% upper) * COS of the measured angle _0  7071_= _2.6587_inches
depth.

2) Determine the lower depth of the flaw from the exam surface.
A 27_ (metal path at 20% lower) * COS of the measured angle _0__7071_= _3.0193_ inches
depth

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
_3.92_ (metal path at maximum amplitude point) * COS of the measured angle _0 . 7071_=
2.7718_ inches depth.

4) Determine the distance from 0" reterence to the maximum amplitude point of the flaw.
4 27_(metal path at maximum amplitude point) squared = _18 . 2329 _ (a*)
_2.7718_ (deptt at maximum amplitude point) squared = _7 . 6829_ (b?)
va?l-b?*=_3.2481 inches of surface distance to the flaw from the transducer exit point
_235 5_(Lmax)+ 3 2481_(surfdist) = _238 .7481_inches from 0" reference

5) Determine S by picking the smaller of the following;
S=_2.6587 (result of 1) = distance between exam surface and the upper flaw tip
>>» OR <<
S=_5 160_(partt")- _3 0193_(resultof2)= _2.1407_ distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
3.0193_(fromstep 2) - _2  6587_(fromstep 1) = _0.3606_ inches

Determination of surface or subsurface

04d=(2d/2)*04=_0.0721

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+S = inches

If S is greater than or equal to 0 4a the flaw is sub-surface a=2a/2=_0.1803 inches

i=_0.6 (forafi>05 !=2a) t=_5.160_(part thickness)
a=_0.1803_(surf orub sur} circle one) S=_2.1407

Page_2 2ol 29
Repotd 22 "01348€)

flawtrig (for parallel scans) Rev 0




Internal Correspondence [@

pate March 5, 1997
From Ad Hoc Evaluation Group Location CSC-2

1o File Location

suect Use of revised IS| calculation worksheets and correction for curvature

Twis Evmiwm7ion Sa%LL linrwiv 7o RV ClLoOSwrs HEwD - &

x 3/7/97
Camme G7-0/09 Pen Téc o~ AppROV#: -}::‘:t‘:f;‘ //'{:o -~

During the 1997 inspection of Steam Generator 27, weld W-A, several indications

were reported under reports 97-0136 and 97-0137. Using procedure ISI-FE-1 Rev 2 ™

to perform the flaw evaluation, it was determined by the level ill that the applicable 3/’!'/ 97
worksheet (Figure 7) could be improved upon for these calculations. As a result, two

new worksheets were developed that have the foliowing benefits;

e The determination of length varies with the direction of scar, and is addressed by
the new sheets. Length of the flaw is determined by finding the difference
between L1 and L2 for perpendicular scans. and W1 and W2 for paralle! scans.

e The level of recording in relation to DAC is corrected for flaws less than 100%
DAC and also provides a conservative recording level for flaws in excess of 100%
DAC.

e The methodology to calculate depth is based on metal path and obviates the need
to convert screen divisions into depth relating the calibration block to the
component.

Consideration of the effect of the curvature of the vessel on depth determination for indicat’ 'ns
Report ind# scan type MaxMP Radius surfdist diff prev"S" corr"S8" "S"from 0.4d

97-0136 6 3 circ 642 €7.50 45396 0.1856 L 62C 0.7760 D 0.0028
7 3 cire 3.82 67.50 32481 0.0811 2.14J7 2.2218 ID 0.0721
8 3 cire 2.29 €7.50 186183 0.0203 14500 1.4297 oD 0.0678
9 3 circ 3.85 67.50 27224 00840 2.1124 2.1664 D 0.1160
10 4 circ 4 87 67.50 34436 00878 1.5538 16417 D 0.1004
11 4 cire 149 67.50 10836 00068 0.8132 0.8064 oD 0.0778
12 4 circ 207 67.50 14637 00135 0.9889 0.9764 eD 0.0880
13 4 cire 3.64 67 50 25739 00473 2.2627 2.2154 oD 0.0848
14 4 girc 1.69 67.50 11243 00068 09970 0.8902 oD 0.1089
15 4 circ 5,39 67.50 38113 01082 1.2144 1.3226 D 0.0738
18 4 circ 2.85 67.50 18739 00270 16758 16488 oD 0.0594
17 4 cire 3.17 67.50 22418 00405 19445 1.8040 oD 0.1032

The information provided above was developed in respanse to comments from the reviewer of the ISI UT calculation worksheets.
The original worksheets did not consider curvature when determining indication depth on the circumferential scans
The corrected values for "S" were reviewed against the calculations for surface proximity and value for "Y" and found to have no impact

on the acceptability of the indications.
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ISI Flaw Disposition Worksheet

T 151 Report Number 7 Flaw 3 Ttem Number T4] Total Number
4% - o . el 82. 40 chinadll
4. 1S] Interv " iewer £ 5. Code Edition and Add:nle)K Reviewer v
O second interval @ third intefyal reservice O 80 W81 (3 86 no addenda ¥ 89 no O other
6. Acceptance Standard OK Review, g
l IWB-3510 IWB-3811 O IWB-3512 O IWB-3514 O IWB-3515 O IWB-3516 O IWB-3518

O 1WB-352 IWB-3523
O (wC-25 0O IwWC-3511 0 IWC-3512 O IWC-3513 0O IWC-3514 O IWC-3515
7. Caleulations i—meviﬂur )
Areme aftached TSI Flaw Shwy Wevkshat ¢ (= ¢, g
:ﬂﬂ.&\) Tj»rg_ o Sul suwrh « ?(M\d/ 'twn, = £ le N | #5 g
L _—
Q_oiéq_f_‘.. < 0.2421 Rrund 0. 34

e 4 4v 12 Swubcurfac Flaw

=% - LA . 4,0228 Rk P 3.3%
L

Frome “Table Twk - 351e -

__.‘—/(— .%—-—ZJ- Y=-—i~="‘/$— = &. 6 =>)’:’
0, 20 3.3Y O 1695

0. 2v 3 3Y

33 chservithen, |, Sinw ? Calewlatfel eﬂu[ﬁ 3.37. whidh. &

Yuls b | code _?“— at 3.3% Aov Y at oc20. Tidicaton o
an=__ 0.4

peceptable .
8. Results Ok Reviewer ¢
calculated o/t %= 3« 3 Yo

Code sllowsbldl/t %= 3 3% < % B ¢ 2.47-

laminar flaw surface area: (0.75!(*w)=
9. Table used for analysis M OK Reviewer

IWB-3510-2 0 iwB-3510-3 0 1WB-35i1-1 O IWB-3511-2 O IwB-3512-1

JB IWB-3510-1

O IWB-3512-2 IWB-3§14-1 O IWB-3514-2 O [WB-3514-3 [0 IWB-35144 D (WB-33514-6
O IWB-3815-1 O IWB-3s16-1 O IWB35ie-2 O (WB-3518-1 O IWB-3518.2

O IWC-3510-1 O IwC-35102 O IWC35103 O IWC-35114 O IWC-35112 [ IWC-351222
0 IWC-3513-1

10. Was linear interpolation used”? [J yes oo (fno, why? By obgervias
11 Was IWA-3200 Significant Digits For Limiting Values followed” @ yes On
12 The correct Code Edition and Addenda was availoble and used. £ yes Prep
13 Statement of acceptability or rejectability with basis OK Reviewer

s ‘
ﬂO . Reviewer ) 1f nof why?
(OK ReViewer ’

K Accept. B (@/hCode allowable 2 (@/)cdlculated
O Reject. O (@/Hcode ajlowabfef$ (@/Ncalculated
0O OEM flaw eXaluatipp handbook (seg attached analysis)
|5, Prepared by and date . Engi ng review ate 17 A‘m)ved by
A | ‘( ‘L‘\ﬂ]

A} $ p— '

/\4 W\‘w 7 J/'2 S—/q ;r ‘ p Thix approval asswres that all inveived with this flaw sizimg nd flaw
N vie 3 that ot caned tve e thodol ongy dispestiton were awere Of the imcessity that the remlie vond the
The rexnity ure coervet amd the methokideongy wwed ix i accordaice with idedd 1§ i Aoy w oo o condes varkands mthosdolony are correet amd i accordancy with appiicable coes
i ohle cones siamkards specificaiions amd procedures d provedure and -
g3 ) Page
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ISI Flaw Sizing Worksheet

1. 1ST Report N 9. 0/3" % Flew Number i 3. item Number 32 ,ﬁ
4 181 Interval K Reviewer 5. Code Edition and Addenda oK Roviewer 14 6 Method W UT O RT
0 2nd interval mm‘ﬁ_— ] 80 W81 [ 86 o addenda B89 no addends (3 other O PT O MT
TSI W D e (] .93 —>]

| i J

O .45

r.
0|

= 7 o |
Top Viow tE w el
|

k3.3
P’O-'I-" |

BT h(ema

Side View & Nd

s
§ Caiculations @OK Reviewer _ 4 )

on of surface or subsurface
Show determunati ;rf£ a/%&/ep
Stwwddummmofryplofllo:e& a'%.&/‘ﬂ

9 ISI-FE-1 Paragraph 7.0 - “Rgndmtoﬂ'waod was used. sayes mpm?jz.‘_]_mﬁ\ Reviewer 12
10. Code Flaw Dimensions 3§ OK_Reviewer 17

A m 0.7 Q"= O [OAS T = SHed “lmnm’ = MM S = 1T W= WA

11 Flaw Type GFOK Reviewer
0 Surface Planar (UT/RT) P ubsurface mm@ 0 Laminar (UT/RT) 0O Lineas (PT/MT/RT)
12, Fluw Characterization Figure QHOK Reviewer L7
O IWA-3310-1 0 IWA-3330-1 0 IWA-3350-1 O IWA-3380-1 O IWA-3400-1
WP IWA-3320-1 0 [WA-3340-1 0 IWA-3360-1 D iwa3390.1 gl g
13, Flaw Characterization Figure Number Flaw | {0 Flaw 2 () Flaw 3 O Flaw 4 O Flaw §
| 14, Was IWA-3300 Flaw Charactenzation followed’ O no If no, why”
15. The correct Code Edition and Addenda was available and used. ‘Su WLMKRCV‘CW(I‘ £ / ~
16. Prepared by and date 17. Review by and date
od  2/23/77 ) 3 7
mwﬁnwdhummunma“mhwhc&m standards. This review asmres thal the results are corveet and the methodology wsed is in accordance with
| pecifcasons and procedhoss _dppiicabis codes, sanderds, peciicalion Sl procsany,
', Page__ 30028
| repon_Z2- /36K L.
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. Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface singie planar flaws oriented in plane normal to pressure retzining surface

ASME SECT XI 1989 W/ NO ADDENDPﬂ\_J INITIAL TO VERIFY

ISI Report # _97-0136 Evaluation Perfo WZ Date: ,Z/Z‘!/ 77
Flaw #__8 Reviewed ey Date U

Length

Length of the flaw "" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page ___ of the UT report.

t= -3 6 (W2) - _-2.9 (W1) = 0.7 inches.

Thickness

Thickness of the component at the location of the flaw, using UT or nom wali (circle one).
This value is from page _1__ of the UT report.

“t"= 5.160_inches

Calibration
The measured angle in the calibration block was _48 . 0_ degrees

Calculations using metal path From page ____ of the UT report, Scan #__3

The flaw exhibited 20% DAC at _2 . 05_and _2 53 inches MP. Max amplitude is at _2 29 _inches MP
with the transducer exit point at _-3.3 _ inches (W) from the centerline of the weld and _159.5_ inches (L)
frort: the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

1)  Determine the upper depth of the flaw from the exam surface.
_2 05_ (metal path at 20% upper) * COS of the measured angle _0 7071_= _1.4800_ inches
depth.

2)  Determine the lower depth of the flaw from the exam surface
2 . 53 (metal path at 20% lower) * COS of the measured angle _0 . 7071_= _1.7890_inches
depth.

3) Determine the depth of the fiav from the exam surface at the maximum amplitude point.
2 . 29_ (metal path at maxiinum amplitude point) * COS of the measured angle _0 . 7071_ =
_1.6183_ inches depth

4) Determine tne distance from 0" reference to the maximum amplitude point of the flaw.
_2 29_ (metal path at maximum amplitude point) squared = _§ . 2441_ (a”)
1 6183 (depth at maximum amplitude point) squared = _2 . 6221_ (b?)
val-b*= 1.,61983 inches of surface distance to the flaw from the transducer exit point
159 5 (Lmax)+ _1 . 6193 _(surfdist) = _161.1193_ inches from 0" reference

5) Determine S by picking the smaller of the following;
S = _1.4500_ (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_5 160_(part“t")-_1.7890_(resultof2)= _3.371_distance between the side opposite
exam surface and the lower flaw tip

8) Determine 2d in though wall thickness
1 7890_ (from step 2) - _1 . 4500_ (from step 1) = _0 . 3390_ inches

Determination of surface or subsurface

04d=(2d/2)*04=_0.0678_

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d + S = inches

If S is greater than or equal to 0.4a the rlaw is sub-surface. a=2a/2=_0.1695 inches

= 0.7 (fora/>05, [=2a) t=_5.160_ (part thickness)
av_0.1695 (surfor@ub sul)crcleone)  S=_1.4500
g Page___3) ol 29
wepotd F2-0136%)
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Internal Correspondence @

pate March 5, 1997
From Ad Hoc Evaluation Group Location CSC-2

1o File L.ocation

subect Use of revised ISI calculation worksheets and correction for curvature

7:‘:5 Evmiwmrion Sonce Peermnv ro LV ClLoSwrs Aewo WG

_ . - 3/v/97
Camae 97-0/09 Pin Toccom Approvme ToiE Recns Y o ne

During the 1997 inspection of Steam Generator 22, weld W-A, several indications

were reported under reports 87-0136 and 97-0137. Using procedure ISI-FE-1 Rev 2 ™

to perform the flaw evaluation, it was determined by the level Il that the applicable 3/’1’/ =
worksheet (Figure 7) could be improved upon for these calculations. As a result, two

new worksheets were developed that have the following benefits;

e The determination of length varies with the direction of scan and is addressed by
the new sheets. Length of the flaw is determined by finding the difference
between L1 and L2 for perpendicular scans, and W1 and W2 for paralle! scans.

e The level of recording in relation to DAC is corrected for flaws less than 100%
DAC and also provides a conservative recording level for flaws in excess of 100%
DAC.

¢ The methodology to calculate depth is based on metal path and obviates the need
to convert screen divisions into depth relating the calibration block to the
component.

Consideration of the effect of the curvature of the vessel on depth determination for indications
Report ind# scan type MaxMP Radius surfdist diff prev"S$" corr"S8" "S"from 0.4d

97-0138 6 3 cire 642 67.50 45396 0.1856 0.6204 0.7760 ID 0.0028
7 3 circ 3.92 67.50 32481 00811 21407 2.2218 D 0.0721
8 3 circ 229 67.50 16183 0.0203 1.4500 1.4297 oD 0.0878
9 3 cire: 3.85 67.50 7224 00540 21124 2.1664 D 0.1160
10 - cire 487 67.50 344368 00879 15538 1.6417 ID 0.1004
11 B circ 1.49 67.50 10836 00068 08132 0.8064 oD 0.0778
12 - circ 2.07 67.50 14637 0.0135 09899 0.9764 oD 0.0980
13 -4 girc 3.64 67.50 25738 00473 22627 22154 oD 00849
14 - cire 1.69 67.50 11243 0.0068 0.9970 0.9902 oD 0.108¢
15 4 circ 539 67.50 38113 01082 12144 1.3226 ID 0.0735
16 - circ 2.65 67.50 18738 00270 16758 1.6488 oD 0.05%4
17 4 circ 3.17 67 50 22416 00405 19445 1.8040 oD 0.1032

The information provided above was developed in response to comments from the reviewer of the ISI UT calculation worksheets
The original worksheets did not consider curvature when determining indication depth on the circumferential scans
The corrected valuas for "S" were reviewed against the calcuiations for surface proximity and value for "Y" and found to have no impact

on the acceptability of the indications
g1
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ISI Flaw Disposition Worksheet

T 181 Report Number 2. Flaw Number 3. ltem Number T4, Number of P
4% - o 9 B2 40 ki
"3 151 Interval ) OK Reviewer : 3 Code Edition and Addenda J§ OK Reviewer :
0 second interval third i al w] ice O 80 W81 O 86 no addenda B 89 no addenda (1 other
6. Acceptance Standard ] lewer :
B IWB-15 WB.35I1 O IwWB-3512 [ IWB-3§14 O (WB-351S O IWB-3516 O [WB-3518
O IWB-3§ 0 YwB-3523
0 IWC-35 O IWC-3$11 O IWC-3512 (3 IwWC-3513 [ (WC-3514 O IWC-3515
7 Calculations loxm«
Freov  atfached TsT - oy : #
athe 2987 ‘Fluo Ssmj Wngha-{ —(; 0.<C19% a = 0239
) o ’
Flaw Type  Sub sucface  Plaar o o i’ v Susp’
& 0. 2%
T‘ & ’? ‘q o 0- S_O
0.5 79§

Use 4 4o 12  ‘ubgusfacw Flaw ,

a 0. '
£7 - ;‘%{2‘3 . 0, 0542 Round Jo £ &7

T~ Gable Jwg - 350 -1
Y % % s 2.0 2
Wil ) >/=___,;?u4 e F.3 D Yol
0.5c  F.bY a 0. 2894

S L

By ebservahon | talwlated  epual, €7 which o
e, Mane F.L4 . Tndicahoe o Acceptable .

s

8. Results l'OI\' Reviewer P
‘ att=_ 0.80

calculated a/f %= .6 ‘7¢
Code allowablgia/t %= F.6 7.’

laminar flaw surface area: (0.75 pjlew) = N A
9 Table used tor analysis OK Reviewer .
IWB-3510-1 IWB-3510-2 D IWB-3510-3 O IwWB-3511-1 0 twB-3511-2 O 1WB~3512-1

Q IWB-3512-2 0 IWB-3514-1 O IWB-3514.2 O IWB-3514-3 0 IWB-3514-4 0 IWB-3514-6

0 IWB-3515-1 0 IWB-3516-1 0 IWB-3316-2 O IWB-3518-1 0 IWB-1518-2

0 IWC-3510-1 0 IwWC-3510-2 0 IWC-3510-3 0 wC-3511- 0O IWC-3511-2 O IWC-3512-2

0 IWC-3513-1 ‘
10. Was linear interpolation used? [ yes Mo 1t no, why" ob(erfpnheon
11 Was IWA-3200 Significant Digits For Limiting Vaiues followed? ﬁ yes O Q OK Reviewer o
12, The correct Code Edition and Addenda was available and used. i yes Pregprer j OK Rigviewer
13 Statement of acceptability or rejectability with basis 10!( Reviewer

R Accept. B (a/hCode allowable Z (/calculated
O Reject. O (@/hCode allowable < J/ Nealculated
O OEM flaw evgluati dbook (see attached analysis)
|3 Prepared by and date 18\ Engingeriffg review by gnd date 17 Approved by and date
D ) g B gL
. ) ——
»{ »-\,((‘A,mr ,,9/_2 g—/q;?_ f ‘ L
his approvad assieres that all involved wiih ihis P seximy amd flaw
et i renflis the e iRy disposition were aware of the nwcessity that the resuity amd the
The mesmdis are correst amd e methodkidogy wed s i accordance with n with ahle Coddes standards methoddoiogy are corvect umd in accordkae with applicabic vindes
M.a&- sternkirids pecificanons and procedures d pr £y e s proxedures
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ISI Flaw Sizing Worksheet

Tﬁui?z 27-0/3¢ 2. Flaw Number ?/ 3 liem Number 2 4O
4 151 interval Reviewer 3. Code Edition and Addenda Reviewer % Method B UT O RT
0 20d interval ' nwmnnumm 89 no addenda O PT O MT
7 Flaw Sketch ( OK Reviewer ——ﬁ——s—
Front View ,S'___ZLILL
O
L. B
0.5798"
2,29 "
Top View |
|
/’/&0 lz-r.(."-J
— o |
0.s798" |
Sica View

g el 7

8 Calculations B’bk Reviewer

Shnwdunmnnnonofufmauhurﬁa a/}%.&/ﬂ
Show determination of type of "a"
5 sel W%"/(ﬂ

9. 181-FE-| Paragraph 7.0 - “Rounding-Off Method" was used. & MEEJ mﬂh‘nr z_]

10. Codc?hwl)nm QOK Reviewer Lz

“t » golgvlyg uan = p 2‘99 “rwln = s.‘/w o “r . Q/A' uSn P ‘2‘ /(2;/ 'uwn o U/A—

11, Flaw Type GFOK Reviewer

[ Surtace Planar (UT/RT) ace PlanarfCIRT) O Laminar (UT/RT) O Linear (PT/MT/RT)
12. Flaw Characterization Figure K Reviewer
[J TWA-3310-1 0 IWA-3330-1 0 IWA-3350-1 0 IWA-3380-1 0 IWA-3400-1
IWA-3320-1 0 IWA-3340-1 0 IWA-3360-1 0 IWA-3390-1 P
13. Flaw Chasscterization Figure Number O Flaw | "0 Flaw 2 " WFlaw 3 O Flaw 4 O Flaw §

(14, Was TWA-3300 Flaw Characterzation followed? Wh-yes 0 no If no. why? ) P
13, The c--vect Code Edition and Addenda was available and used_Wlwes Preparer-J A J _ @GOK Reviewer 22 7|
16 Mby.ddu 17. Review by and date

. Jaat o3ty | E D T 3%

mwuwummwunmmnmwumm Thas review aasures thar the remeis are corvect and the methodology used i1 in accordunce with
|_specficotions ond procedres abie codes_s1andards cations e

Page 3‘1 ol 29
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDA’ﬂ» J INITIAL TO VERIFY

ISI Report #_97-0136 Evaluation Performed By’ Date Z/ Z 3/ 77
Flaw# 9 Reviewed By Date._ 3 -{l-%n
Length

Length of the flaw "“ is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page ___ of the UT report.

= -1 8 W2) - _-1.5 (W1)= _0.3 inches

Thicaness

Thickness of the component at the location of the flaw, using UT or nom wall (circle one).

This value is from page _1__ of the UT report.

“t"= §.160_inches

Calibration
The measured angle in the calibration block was _45 . 0_ degrees

Calcuiations using metal path From page ___of the UT report, Scan #__3

The flaw exhibited 20% DAC at _3 . 49 and _4 . 31_inchec MP. Max amplitude is at _3 85 inches MP
with the transducer exit pointat _-1 _6_ inches (W) from the centerline of the weld and _91 . 1_inches (L)
from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative )

1)  Determine the upper depth of the flaw from the exam surface
3 . 49_ (metal path at 20% upper) * COS of the measured angle _0 . 7071_= _2.4678 inches
depth.

2) Determine the lower depth of the flaw from the exam surface.
4 31_(metal path at 20% lower) * COS of the measured angle _0 7071_= _3.0476_inches
depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
3 . 85_ (metal path at maximum amplitude point) * COS of the measured angle _0 . 7071_=
2 .7223 inches depth

4) Determine the distance from 0" reference to the maximum amplitude point of the flaw
3 . 85_ (metal path at maximum amplitude point) squared = _14 , 8225 (2%
2 7223 _(depth at maximum amplitude point) squared = _7 .4109_ (b?)
va'-b*=_2,7224_inches of surface distance to the flaw from the transducer exit point.
91 . 1_(Lmax)+ 2 7224 (surfdist) = _93 .8224_inches from 0" reference

—

5) Determine S by picking the smalier of the following;
S=_2.4678_ (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
§=_5 160_(part“t")- _3 0476_ (result of 2) = _2.1124_ distance hetween the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness
3.0476_ (fromstep 2) - _2 . 4678_ (from step 1) = _0 . 5798_ inches

Determination of surface or subsurface

04d=(2d/2)*04=_0.1160

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+S = inches

If S is greater than or equal to 0 4a the flaw is sub-surface a=2a/2=_0.2899 inches

| =_0.5798_(forall > 05 (= 2a) t=_5.160_(part thickness)
a=_0.2899 (surfofsubsurf)icleone) S=_2.1124

flawtrig (for paraliel scans) Rev 0

Page__35 ot _2¢
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Internal Correspondence

From Ad Hoc Evaluation Group

1o File

supect Use of revised ISI calculation worksheets and correction for curvature

LU Closuns ~emo W -

7:;:5 Evmbtsst T IO SHMLL /fﬂl'w 7o ook Recst ¢ "3/.’/9

ChAmm 97-0/09,
During the 1897 inspection of Steam Generator 22, weld W-A, several indications

were reported under reports 97-0136 and 97-0137. Using procedure ISI-FE-1 Rev 2

Location

NS

pate March 5, 1997

Location

Fen Tec com AppROV#

CscC-2

Tos TorvdS

to perform the flaw evaluation, it was determined by the level lIl that the applicable

worksheet (Figure 7) could be improved upon for these calculations. As a result, two

new worksheets were developed that have the following benefits;

» The determination of length varies with the direction of scan and is addressed by

the new sheets. Length of the flaw is determined by finding the difference
between L1 and L2 for perpendicular scans, and W1 and W2 for parallel scans.
e The level of recording in relation to DAC is corrected for flaws less than 100%

DAC and also provides a conservative recording level for flaws in excess of 100%

DAC.

+ The methodology to calculate depth is based on metal path and obviates the need
to convert screen divisions into depth relating the calibration block to the

component.

1 100 PHe

N

33(1%

Consideration of the effect of the curvature of the vessel on depth determination for indications

Report ind# scan

97-0136 6 3
7 3
8 3
@ 3
10 B
1 4
12 4
13 B
14 4
15 4
16 4
17 4

type Max MP Radius surf dist

circ
circ
circ
circ
circ
cire
circ
circ
circ
circ
circ
circ

6.42
3.92
2.29
3.85
487
149
2.07
364
1.89
539
265
3.17

87.50
67.50
67 50
67.50
67.50
67.50
67.50
67.50
67.50
67.50
67.50
67.50

45396
3.2481
16183
2.7224
34436
1.0536
1.4637
2.5739
1.1243
38113
1.873%
22416

diff prev"S" corr"S" "S"from 0.4d
0.1556¢ 06204 0.7760 ID 0.0028
0.0811 21407 22218 iD 0.0721
0.0203  1.4500 1.4297 oD 0.0678
0.0540 21124  2.1664 ID 0.1160
0.0879 1.5538 1.6417 ID 0.1004
0.0068 08132 08064 oD 0.0778
0.0135 09899 08764 oD 0.0990
0.0473 22627 22104 oD 0.0849
0.0068 09970  0.9902 oD 0.1089
01082 12144 1.3226 D 0.0735
0.0270 16758 16488 oD 0.0594
00405 19445 1.8040 oD 0.1032

The information provided above was developed in response to comments from the reviewer of the 1SI UT calculation worksheets
The original worksheets did not consider curvature when determining indication depth on the circumferential scans
The corrected values for "S" were reviewed against the calculations for surface proximity and value for "Y" and found to have no impact

on the acceptability of the indications.
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ISI Flaw Disposition Worksheet

1. 15T Report Number aw N 3. liem Number ;
4?‘ 5 0156 \T 10 B2, 40 14 Number of Pages ’
“TST Tnterval K Reviewer 3. Code Edition and Addenda K] OK Reviewer .
O second interval A third interval a ice 0 80 W81 O 86 no addenda M 89 no addenda O other
6. Acceptance Standard Revppwer
IWB-3 TWB-3511 O IWB-3512 O IWB-3514 O IWB-3515 (3 IWB-3516 O IWB-3518
0 (WB-3 O (WB-3523
0 IWC-3 0 IWC-3511 O IWC-3512 O IWC-3513 O IWC-3514 O IWC-3515

T Calculations J& OK Reviewer

Fren~  atfacheld) TsT Flaw s—»‘so’j Wevksheet © €= 0.6 a2 = o0.2¢1"

-

Faw 'ije - Subéurfa ce "P/anar Thaon = S 1ée” L= o028
-(4— . %ic.f_'. - 041§ found o 0. 42
dee 4 m (2 Subsurface Flaw !
L9 . e2¢ ,
7 g = 0. 04F6 kamd S 4 9

Frevw  Table Twe - 358 ~|

\
™
L)

Y
V
~

\i

0, 40 s &Y
0. 4§ 6. 7Y

33 observaben, | &inle % cal tulafed .equf 27 whichk o
‘(“. 'ﬁ;a;\q (. /o - Thds CL“‘M’V\‘ o ACCQP‘*&LIL

8 ResumTOK Reviewer h X ;f 2
0 '

caleulateda/t %= 4 9%
Code allowablda/t %= 87 < %7 ¢ 6.7

laminar flaw surface area: (0.75 ftew)=__ ~NA
9. Teble used for anaiysis ﬂ OK Reviewer

IWD-3510-1 {WB-3510-2 O IWB-3510-3 0 IWB-3511-1 0 IWB-3511-2 O IWB-3512-1
O IWB-3512-2 O 1WB-3514-1 O iWB-3514-2 O IwB-3514- O IWB-3514-4 O IWB-3314-6
O (WB-3515-1 O IWB.3516-1 O IWB-3516-2 0 IWB-3518- 0 IWB-3518-2
0O IWC-3510-1 0 wC-3510-2 0 IWC-3510-3 O IWC35114 0O IWC-3511-2 0 IwWC-3512-2
O IWC-3313-1
T0 Was linear interpolation used” LJ yes JB no If no, why’ o bs erfrthen
11 Was IWA-3200 Significant Digits For Limiting Values followed” fyes O yOK Reviewer g, why?

12 The correct Code Edition and Addenda was available and used. Jll yes Prepgyer 5] OK Reviewer
13 Statement of acceptability or rejectability with basis OR Reviewer
p Accept. B (a/hHCode allowable 2 (@/Dealculated

[0 Reject. O (@/NCode allowabl a/Dealculated
O OEM flaw evalgatx dbook (see attached analysis)

17. Approved by and date

13 Prepared by and date 16. Engy review by ghd dat
Y s 9} J—— CQ/L AT
f I q?’ This approved axsures that all invbved with this /la- siztory cnd Haw
3 hut the 1 and the metoniology disposition were aware of the wcessity that the resulls and the

Tiwe reswits arw correct and the -crlnhhm e fv i amnhn with with mmh ulh) shmwdarids, mvihodology are coerect amd in accordance with upplicable coues

apoin odie ok simkird pe and prows pticuns nwd procedurey

REVISION 10-26-0¢ I
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IS] Flaw Sizing Worksheet

2. Flaw Number

3. item Number 3 2‘ ,@

5. Code Edition and Addenda %K Reviewer
0 sows1 O 86 no addenda

6. Method uT
O PT O MT

”mm other

1. ISI Report o
1 4, IS1 Interval K Reviewer
O 2nd interval %:MM !
7. Flaw

Reviesr 67—

10. Codc Flaw Dimensions B’bl( Reviewer

0,502 |
5 1, 553%
r
Top View 1
|
y l"g.‘?’—*
BM #ﬁ‘ k-o'd-'al I
l
Side View
|
|
|
g o
aqstummﬁa’émmr L
gAY
Show determination of type of "a" to use /
Sl af%ﬁ/f
9. 1S1-FE-1 Paragraph 7.0 - “Roundicg-Off Method” was used Tl J @OK Reviewer

i6. Pnpu-dbynndduc

,/ay 2/23/%7

mwﬂwdhmwumunﬁaﬂ-mmﬂ'tda standerds.
L specificotiont and grocedures.

" e
"= 0.6 = 0,257 “hawa” = Sl 6D “teun’ = WA “S"=1.5538 ‘W= W/H
11. Flaw Type ¢ WOK Reviewer
0 Surface Planar (UT/RT) - Qs ubsurface PlanafTTRT) O Laminar (UT/RT) O Linear (PT/MT/RT)
12. Flaw Characterzation Figure @OK Reviewer __ L ]
0 IWA-3310-1 0 IWA-3330-1 O IWA2350-1 O IWA-3380-1 0 IWA-3400-1
B IWA-3320-1 0 IWA-3340-1 O IWA-3360-1 O IWA-3390-1 e
13. Flaw Characterization Figure Number Flaw | O Flaw 2 O Flaw 3 Cl Flaw 4 O Flaw 5
14. Was IWA-3300 Flaw Characterization followed? Wyes U no [fno, why? > A
15 The comrect Code Edition and Addenda was svailable MWWK Reviewer 4

17. Review by and date

ga)‘ 2-\-97

This review assures that the reaults @re corvect and ihe methodology used is in aceordance with

applicable codey, ""‘W—

rage_ 3& N2l
 popond T2/ 36K)
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT Xi 1989 W/ NO ADDENDA=7Z J INITIAL TO VERIFY

ISI Report #_87-0136 Evaluation Perfo W Date: Z/z 7 /7 7
Flaw #__10 Reviewed By 2 A Date_ %L~ 97

Length

Length of the flaw "" is determined by finding the difference between 1.1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page ____ of the UT report.

= 4 2 (W2) - _-3.6 (W1) = _0.6_inches.

Thickness

Thickness of the component at the location of the flaw, using UT or nom wall (circle one).
This value is from page _1__ of the UT report.

“"= 5,160 _inches

Calibration
The measured angle in the calibration block was _45 . 0_ degrees

Calculations using metal path From page ____ of the UT report. Scan #_4___

The flaw exhibited 20% DAC at _4 . 39 _and _5_ 1_inches MP. Max amplitude is at _4 . 87_ inches MP
with the transducer exit pointat _-3 _ 9 inches (W) from the centerline of the weld and _6 . 9_inches (L)
from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative )

1) Determine the upper depth of the flaw from the exam surface.
4 38 (metal path at 20% upper) * COS of the measured angie 0 7071_= _3.1042_inches
depth.

2) Determine the lower depth of the flaw from the exam surface.
5 1_ (metal path at 20% lower) * COS of the measured angle _0 . 7071_= _3.6062_ inches
depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
4 87_(metal path at maximum amplitude point) * COS of the measured angle _0 . 7071_=
3 .4436_ inches gepth.

4) Determine the distance from 0" reference to the maximum amplitude point of the flaw
4 87 (metal path at maximum amplitude point) squared = _23 . 7169 _ (a%)
_3 4436 _ (depth at maximum amplitude point) squared = _11 . 8584 _ (b*)
va’-b*=_3.4436_ inches of surface distance to the flaw from the transducer exit point.
6.9 (Lmax)-_3 4436 (surfdist)=_3.4864_inches from 0" reference.

5)  Determine S by picking the smaller of the following;
S = _3.1042_(result of 1) = distance between exam surface and the upper flaw tip

exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
3 6062_ (fromstep 2) - _3  1042_ (from step 1) = _0 . 802 _inches.

Determination of surface or subsurface

04d=(2d/2)"04=_0.1004

Compare to S (from step 5)

If S is less than 0 44, the flaw is surface. a=2d+ S = inches

If S is greater than or equal to 0 4a the flaw is sub-surface. a=2a/2=_0.251 inches

= _0.6_(foral>05 [=2a) t=_5.160_(partthickness)
a= 0.251 (surf ocircle one) $=_1.5538_

Page 39 o 2¢

Report# 22/ 36&)

flawtrig (for parallel scans) Rev 0




‘ " Internal Correspondence D\\@

pate March 5, 1997
From Ad Hoc Evaluation Group Leciine COC-3

1o File Location

supject Use of revised 1S calculation worksheets and correction for curvature

7 M1S LMot Tron SHHLL /f”’w 7o LY Closwir HEwd U): ¢

3/r/q1
Exmm 970109 Pin Tewcom AppRrovm: Jof¥ Kecvs /,.{,o/

During the 1997 inspection of Steam Generator 22, weid W-A, several indications

were reported under reports 97-C136 and 87-0137. Using procedure ISI-FE-1 Rev 2 ™

to perform the flaw evaluation, it was determined by the leve! |ll that the applicable 3/7'/ 1+
worksheet (Figure 7) could be improved upon for these calculations. As a result. two

new werksheets were developed that have the following benefits;

¢ The determination of length varies with the direction of scan and is addressed by
the new sheets. Length of the flaw is determined by finding the difference
Letween L1 and L2 for perpendicular scans, and W1 and W2 for parallel scans.

o The level of recording in relation to DAC is corrected for flaws less than 100%
DAC and also provides a conservative recording level for flaws in excess of 100%
DAC.

 The methodology to caiculate depth is based on metal path and obviates the need
to convert screen divisions into depth relating the calibration block to the
component.

Consideration of the effect of the curvature of the vessel on depth determination for indications
Report ind# scan type Max MP Radius surfdist diff prev "S§" corr "S" "S" from 0.4d

97-0136 6 3 circ €.42 6750 45386 0.1556 0.6204 0.7760 D 00028
7 3 circ 3.92 67.50 3.2481 00811 2.1407 22218 D 0.0721
8 3 cire 2.29 67.50 16195 0.0203 1.4500 1.4297 oD 00678
9 3 cire 3.85 6750 27224 00540 2.1124 2.1664 D 0.1160
10 5 circ 487 67.50 34436 00879 1.5538 1.6417 i0 0.1004
11 4 cire 1.49 67.50 10536 00068 0.8132 0.8064 oD 0.0778
12 4 circ 2.07 67.50 14637 0.0135 0.9899 0.9764 oD 0.0990
13 4 girc 364 6750 28738 0.0473 22627 2.2154 oD 0.0849
14 4 cire 1.89 €7.50 11243 0.0068 0.9970 0.8202 oD 0.108¢9
15 4 circ 538 67.50 3.8113 01082 12144 1.3226 ID 0.0735
16 4 cire 2.65 67.50 1.8739 00270 16758 1.6488 oD 0.0594
17 4 cire 37 67.50 22416 00405 1.9445 1.9040 oD 0.1032

The information provided above was developed in response to comments from the reviewer of the IS| UT calculation worksheets.
The original worksheets did not consider curvature \then determining indication depth on the circumferential scans
The corrected values for "S" were reviewed against the calculations for surface proximity and value for "Y" and found to have no impact

on the acceptability of the indications
q
e

T _ast 37 Mu "2 il M:ﬁ

Thomas Jones Lvi Il Tin ‘I’ran IS! Program Kngr Jeff Ricker Supt M&SP
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ISI Flaw Disposition Worksheet

z"lle' 3. ltem Number 14. Jotal Number
! " 82 40 -

S. Code Edition and Addenda § OK Reviewer '
O second interval -mudn O 30 W81 [0 86 no adde B 39 no addenda [ other
6. Acceptance Standard iewer
- IWB—35[ IWB 3511 O IWB-3512 Q IWB-3514 O IWB-3515 O IwWB-3516 0 IWB-3518
O IWB- Jit IWB-3523

D IWC- 0 [WC-3511 0 IWC-3512 0 IWC-3513 C IWC-3514 0 IWC-3515

T Talculations B OK Reviewer
db.akeA I Faw %'.S"‘f workshat © { - 0.?” 4= 0./‘7‘/4"

-

FHaw .TWL ? Sulsfuf'ﬁa 'P/,ma/‘ "(,m = S 1#0 B s a
—f-— , %’-%i‘i . 0.2040 Rewmd o 0. 22 el
g - ks

@w 4 t 12 subewfa Flaw /

L9 . 0.1944 P TI a o /}

T = 4 S 'ﬁ) =, 8/,

%V Takle Iwe - 3T - (¢ J//
™ 3/4 Y7
Y% 4 ki

.4 s _ 0.8132
g, 20 3.3Y Y' a W’
0.2C 3.8 _ o S04 -

0. 194y ‘ . N

8 Results !‘Ol\’ Reviewer
at= 0. R2

calculated p/t %= 3. 4%
Code allowablgla/t %= 3. 3% £ 47 < 3.8%

laminar flaw surface area: (075l w) = et
9 Table used for analysis OK Reviewer
® IWB-3510-1 IWB-3510-2 0 IWB-3510-3 0 wB-3511-1 0 IWB-35112 O IWB-3512-1
0 IwB-2512-2 0 IWB-3514-] O IWB-3514-2 0 IWB-3514-3 0 IwWB-1514.4 0 IWB-35i4-6
0O IwWB-3515-1 O 1twB-3516-1 O 1wB-3516-2 0 (WB-2518-1 0O 1wB-35i8-2
0 IWC-3510-1 0 IWC-3510-2 0 IWC-3510-3 0 IWC-3511-1 0 mwe-3511-2 0 (WC-3512-2
0 IWC-3513-1 1
10 Was linear interpolation used” [ yes B o If no, why? b‘ﬁ ok Se - VDA
£1. Was IWA-3200 Significant Digits For Limiting Values followed? B yes (] A OK Reviewer % 1 g, why?
12, The correet Code Edition and Addenda was available and used. Al yes Prepjer | S WOK Reviewer T
17 Statement of acceptability or rejectability with basis i Ok Reviewer
4 5
'}/ & Accept. O (@/hHCode allowabfe % (@/)calculated
Xkeject 3 M (@/h)Code allowgtfe < (@/fcalculated
® OEM flaw edalugtjon handbook (see attached analysis)
15, Prepared by and date ring review by and date 17. Approved by and date
'—"_—’/ G / ¢
y Thic approvel asswres ima o/ mvolved with this flasw stzimg and flaw
. dispasition wery aware of the mee sy et the resnins amd i
The resnits are correct amd e methodsiogy weed s m aocordance wiih i meihendology are correct amd in decordame with applicable .ok
appiivaie e, somkinds i anmi proceberes fick J prox o amd pricedures
\ P 41
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R — L
B e Smbedded Plaw = FLAWS WITH a/t
ota i S Confgustien EEAemHiEmebemmml  ABOVE THIS LINE ARE
gt I R as et | NO™ ALLOWABLE
0.11 S e == : \“\
: - L - ' \’10,20,30yws
0.1 = , ? : ==
0.09 = :
E 0.08 = a=i ST
= T — = :
o e £ : =
- 007 = Flaws in this = oz 3
O "= Reglon M ‘st be = 2 . 2i
B = Consldered : = = S
B 006 Ecurmce ST = %ii'
; - Flaws : gt
= 005 = =1
o =
0. = : o >
“A’#" i S ALL EMBEDDED FLAWS
0.03 == = T : S (OM TIIS SIDE OF
: == , = : . DEMARKATION LINE)
: =2 = ARE ACCEPTABLE PER
0.02 B TEES = : CRITERIA OF IWB 3800
= ; AS LONG AS i150.28
0.01 Eopas 3
o ﬁ: i |
0 0025 005 0075 0.1 0128 0.15 0.178 0.225 0.25
are Distance from Surface (8/1)
s ¥ H Hq - 2
~ 906%
ot .44 ‘f/‘}
. = (@GPl °_lﬂl(¢
£* .69
S = . ey . , . :
ure A-2.4 Flaw Evaluation Chart for tne Tubesheet-Channel Head Junction for

Prairie Island Units 1 and 2

Inside Surface Surface Flaw _X_ Longitudinal Flaw
Outside Surface X  Embedded Flaw X _ Circumferential Flaw

pediby 3/9/3

070619

X
i

TST teport # 13 -935 |, Flow Fil | O kaby

1299w.wpf:1b/011995 AZ-7
Repor# 22 ~C/36 L)




ISI Flaw Sizing Worksheet

:ZNW I/ 3. Item Number 3 2 ’/0
5 s Wt E‘M%,‘":"mﬁv. s 7§ |
== SR TN .
o ! S oy’
' o —_T- %
a,3§7
Top View L
I
BT k:ﬂ—’l
09« |
[
Side View

' .

% Calculations ©OK Reviewer 1.7

Show determination of surface or subsurface
see a#»b/eﬂ
Show determination of type of "a" to use j
Sef aﬂ%‘d

9 ISI.FE-1 Paragrapn 7.0 - “Rounding Off Method” was used m!mJ @OK Reviewer 2./
10 Code Flaw Dimensions DOK Reviewer ¥= g 0QW
“ "= 0, ? uau - a I’ ‘/ " uf - s ,w ur . AJ/A uSn ___W‘ uWn - A//A

L

11. Flaw Type @'OK Reviewer __ 37
[) Surface Planar (UT/RT) bsurface leu@k'ﬁ 0 Laminar (UT/RT) O Linear (PT'MTRT)
12 Flaw Characterization Figure @ OK Reviewer
O [WA-3310-1 O IWA-3330-1 0 IWA-3350-1 0O IWA-3380-1 0 IWA-3400-1
__EVA -3320-1 0 IWA-3340-1 O [WA-3360-1 0 IWA-3390-1 =
13, Flaw Characterization Figure Number law | O Flaw 2 O Flaw 3 O Flaw 4 [ Flaw 5
14. Was [WA-3300 Flaw Characterization followed” O no If no, why? g
1% The correct Code Edition and Addenda was available and used. Fves Preparef—Y A~ 5 QOK Reviewer £ 7
16. Pnyuedbynnddnu 17. Review by and daute
Z. | -9
bl 2/23/97 £.). 3-I-77
YbrﬂdumwdhmMumWﬂﬁ.ﬂu&cd« siandards. This review assures that the results are corvect and the methodology used i1 in accordance with
L_tpecifications ond procedures codes_standards_specifications and provedures
Page 2 i of ,2__0

Report # ?7 0/ 55£/
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"
For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDW‘»J INITIAL TO VERIFY

IS| Report #_97-0136 E valuation Performed %‘w Date: Z/é 3/57
Flaw #__11 Reviewed By __ & Date_3-Il~ 97

Length
Length of the flaw "" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans. M

L and W values are from page ____ of the UT report.
= -4 4 (W2) - _-3.5 (W1) = 0.9 inches.

Thickness

Thickness of the component at the location of the fiaw, using UT or nom wall (circle one)
This value is from page _1__ of the UT report.

“t"= §.160_inches

Calibration
The measured angle in the calibration block was _48 . 0 _ degrees

Calculations using metal path From page ___ of the UT report, Scan #__4

The flaw exhibited 20% DAC at _1 . 15_and _1 . 70_inches MP. Max amplitude is at _1 49 _inches MP
with the transducer exit point at _-3 . 8_ inches (W) from the centerline of the weld and _73 _8_ inches (L)
from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative )

1) Determine the upper depth of the flaw from the exam surface
1.15_ (metal path at 20% upper) * COS of the measured angle _0 . 7071_= _0.8132_inches
depth.

2)  Determine the lcwer depth of the flaw from the exam surface.
1. 70_ (meta! path at 20% lower) * COS of the measured angle _0 7071_= _1.2021_inches
depth.

3) Determine the depth of the flaw from the e.cam surface at the rnaximum amplitude point.
_1.48_(metal path at maximum amplitude point) * COS of the measured angle 0 7071_=
1.0536_inches depth.

4) Determine the distance from 0" reference to the maximum amplitude point of the flaw
1. 49 (metal path at maximum amplitude peint) squared = _2 ., 2201 _ (a%)
1. 0536 _ (depth at maximum amplitude point) squared = _1. 1101_ (b?)
va‘-b?=_1.0836_inches of surface distance to the flaw from the transducer exit point
73 .8_(Lmax)- _1.0836_ (surfdist) = _72.7464_ inches from 0" reference

5) Determine S by picking the smaller of the following;
S= _0.8132 (result of 1) = distance between exam surface and the upper flaw tip
>>» OR <<
S=_5_160_(partt") - _1.2021_(resultof 2) = 3 . 8579_ distance between the side opposite
exam surface and the lower flaw tip

68) Determine 2d in though wall thickness
_1.2021_(fromstep 2) - 0 8132_ (from step 1) = _0 . 3889 _ inches

Determination of surface or subsurface

D4d=(2d/2)*04=_0.0778

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+S = inches

If S is greater than or equal to 0 4a the flaw is sub-surface a=2a/2=_0.1944 inches

(= 0.9 (fora/>05 !=2a) t=_5.160 (part thickness)

a= o.1m_(surfocnrcleone) szm O, 10(.4:?‘,‘;“ 377, - =
A

wotd_ 22 0/ IaR)

flawtrig (for paralle! scans) Rev 0



Internal Correspondence D\\Cj_-;)

pate March §, 1997
from Ad Hoc Evaluation Group PRI . X,

1o File Location

supect  Use of revised ISI calculation worksheets and correction for curvature

Twis FvmiwmTron. 340iL Penrmwv ro LV C(.os«;ze‘ f’:‘;/,%y(
CAmmm 97-0/09, /;4 T&c o AppRov: 7’—:. J"’:f; 16D P

During the 1997 inspection of Steam Generator 22, weld W-A, several indications

were reported under reports 97-0136 and 97-0137. Using procedure ISI-FE-1 Rev 2 M

to perform the flaw evaluation, it was determined by the level |ll that the applicable 3/?/ 97
worksheet (Figure 7) could be improved upon for these calculations. As a result, two

new worksheets were developed that have the following benefits;

» The determination of length varies with the direction of scan and is addressed by
the new sheets. Length of the flaw is determined by finding the difference
between L.1 and L2 for perpendicular scans, and W1 and W2 for paralle! scans.

* The level of recording in relation to DAC is corrected for flaws less than 100%
DAC and also provides a conservative recording level for flaws in excess of 100%
DAC.

e The methodology to calculate depth is based on metal path and obviates the need
to convert screen divisions into depth relating the calibration block to the
component.

Consideration of the effect of the curvature of the vessel on depth determination for indications
Report ind# scan type MaxMP Radius surf dist diff prev "§" corr"S$" "S" from 0.4d

97-0136 6 3 cire 8.42 6750 45396 01556 06204 0.7760 D 0.0028
7 3 circ 3.92 67.50 324817 0.0811 21407 2.2218 D 0.0721
8 3 circ 2.29 67.50 16193 0.0203 1.4500 1.4297 oD 0.0678
9 3 circ 385 67 .50 27224 00540 2.1124 2.1664 D 0.1160
10 - cire 487 67.50 34436 00878 1.5538 1.6417 D 0.1004
1 - cire 149 67.50 10836 00068 08132 0.8064 oD 00778
12 4 cire 2.07 67.50 14837 001356 0.9899 0.9764 oD 0.0890
13 = circ 364 6750 25739 00473 22627 22154 oD 00849
14 4 circ 1.89 7.50 11243 00068 0.9670 0.8902 oD 0.1089
18 B circ 539 67.50 38113 01082 12144 1.3226 D 0.0735
16 o cire 268 67.50 1873¢ 00270 16758 1.6488 oD 0.0584
17 < circ 317 67 50 22418 00405 1.9445 1.8040 oD 0.1032

The information provided above was developed in response to comments from the reviewer of the ISI UT calculation worksheets
The original worksheets did not consider curvature when determining indication depth on the circumferential scans
The corrected values for "S" were reviewed against the calculations for surface proximity and value for "Y" and found to have no impact

on the acceptability of the indications
20
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Thomas Jones Lyl Il Tm‘Tran ISI Program KMngr Jeff Ricker Supt M&SP
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ISI Flaw Disposition Worksheet
3 Tiem Number 5 o /o e

Number of Pages !

5. Code Edition and Addenda l OK Reviewer

ice 0 80 W81 O 86no addenida H 89 no O other
3511 0 IWB-3512 0 [WB-3514 0 IWB-3515 O IWB-3516 O IWB-3518
WB-3523
WC-2511 Q IwC-3512 O IWC-3513 0 IWC-3514 £ IWC-3515

7. Calculations K Reviewer

Tromv  attached ISsT Flaw ‘5*5«'«( Wevkshat: 4= 06" a = o 247"
Flaw -Tma(;. gu‘asuv'«f-‘ucg ?fa:)ar

-(5— . ”'o'.sz s 0 H1AC Rowd o

Loy = S tée” = 0. 9599
0. 4/

Use 4 v (2 S\LBSaf—FAu_ Flaw |

a 0. 24T

e 7 = cET = 0. 048¢ Reund 4 4.8
Frenn  lable Twd - 310 = (

. 4

—Yi -—A""Z" y:-g—:' 0. 7399 4. ¢ => Y"

0. 4o s L) a 0. 477

0. 4< (. 7Y

obcermdun , Snce %’ Cal talated W: H ] whelh

les A [ €87 . Indicabwen Lo Aceptrble

B Results ! OK Reviewer

ar=__ 0. 4!
calculated a/t %= 4, & 79
5 r)
Code allowabld o/t %= . 8% & A% < & EA
laminar flaw surface area: (0.75p!*w)= NA
9, Table used for analysis OK Reviewer 3
A IWB-3510-1 IWB-3510-2 O IWB-3510-3 0 (WB-3511-1 0 IWB-3511-2 0 IWB-3312-1
O IWB-3312-2 O IWB-3514-1 O IWB-3514-2 O IWB-3514-3 O IWB-3514-4 O IWB-3314-6
O IwWB-3515-1 O IWB-3516-1 0 IWB-3516-2 0 IWB-3518-1 0 IWB-3518-2
O IWC-3510-1 0O IWC-3510-2 O 'WC-3510-3 O IwC-3511- 0 IWC-35112 O wC-3512-2
0 IWC-3513-1
10, Was linear interpolation used” CJ yes ﬁo fno, why? By ©Obser

11. Was IWA-3200 Significant Digits For Limiting Values foliowe ? M yes O no ’OK Revi
12. The correct Code Edition and Addenda was available and used. S8 yes Prep

/
ewer _ ﬂ . _ Ifnodphy?

yOK Reviewer

13 Statement of acceptability or rejectability with basis IT)K Reviewer

K Accept. B (a/f)Code allowable 2 (@/fcalculated
O Reject. O (@/fiCode allowable Mc/ Pealculated
O OEM flaw ev

tiog

~*haok (see attached analysis)

13 Prepared by and date 16 \Enginedngl review by ghd d 17. Approved by and date
pramarsssrees v g
' '{T— 7 9 03jo7/4 JVQVL—— z({/)]“”
A S
. lw - '2 f/??' This upproval asswees that all inwsbvd with thix flaw azing and flaw
i w that the rexplis « amed the methosioiogy dispostiion wery awary of the mecessity kit i reswits md e
The reswliy dare currect and i methodoiogy wied ix in aecuedance with is with app i waru: methodkiionty are cierect amd in geconkimes with appilcuble oy
applicaiie codes shamkinds spesificaions and progednres 1 figane peowedures - iy cid proxedires
v " o -

l N 1 USTUGISIISIFDWRO DOC 15! Flaw Dusposuton Worksheet Revision 0

- REVISION m-:s?]




ISI Flaw Sizing Worksheet

“Tﬁmﬁ‘?& 2 L 7 Flaw Number p 3. oo Number 52570

4 151 interval B OK Reviewer 5. Code Edition and Addenda & OK Reviewer __ 4 6. Method M. UT O RT
7?&* nterval 0 80 W81 O 86 no addenda .49 no addenda T other O Pr O MT
Front View —-iL_— F_ . l! e *
2 . 19%9
| T
0.44%
ot
Top View 1

Side View

»
e — —— ——

8 Calculations EOK Reviewer

Showdlmmimlimofmrfwcor-m—htwlrfg
<¢ e %0/(0

Show determination of type of "a" 10 use
Py See a—%”/”

9. [SI-FE-1 Paragraph 7.0 - “Rounding-Off Method” was used_Wves Prepum/ @OK Reviewer L7

10. Code Flaw Dimensions @OK Reviewer iz

4= 0.6 “Q"= 0 .2Y75 ‘e =5.160’ ‘e’ =t (A 5" = 0.9899 W= W/H

11 Flaw Type DOK Reviewer ___ 4 J
O Surface Planar (UT/RT) face thrﬁﬁ'h 0 Laminar (UT/RT) O Linear (PTMT/RT)
12 Flaw Characterization Figure QAOK Reviewer 1/
0 IWA-3310-1 O IWA-3330-1 0 IWA-3350-1 0 IWA-3380-1 0 IWA-3400-1
B (WA-3320-1 0 IWA-3340-1 0 IWA-3360-1 0 IWA-3390-1
13, Flaw Characterization Figure Number Flaw | Q Flaw 2 O Flaw 3 O Flaw 4 O Flaw §
14 Was | WA-3300 Flaw Characterization foliowed? S ves O no If no, why?
15. The correct Code Edition and Adduulwanilwlewmdmm j Bf)lk Reviewer
16, Prepared by and date 17. Review by and date
O, Joudd  2/23777 3
The resuits are corvect and the methodology usvd 15 in accordance with applicable codes. nandards. E This review sasires that the resuits are correct and the methodology wsed (s in accordance with
_spergiconons and procedurse IMM'L_-‘!.*T:MM
Page 42 o222
“annet § 2 2‘0”‘52
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”

For surface and subsurface single planar i1aws oriented in plane normal to pressure retaining surface

ASME SECT Xi 1989 W/ NO ADDENDA’?‘& JINI L TO VERIFY

S| Report #_97-0136 Evaluation Performed B Date 2/23/7
Flaw #__12 Reviewed By __ &. o) Date__ 3.\~ 55

Length

Length of the flaw “" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page ___ of the UT report.

i 3.7 _(W2)- _-3.1 (W1) = _0.6_inches.

Thickness

Thickness of the component at the location of the flaw, using UT or nom wall (circle one).
This value is from page _1__ of the UT report.

“t"=_§.160_inches

Calibration
The measured angle in the calibration block was _45 . 0 _degrees

Calculations using metal path From page ____of the UT report, Scan #__4

The flaw exhibited 20% DAC at _1.40_and _2 . 10_inches A'P. Max amplitude is at _2  07_ inches MP
with the transducer exit point at _-3 . 4_inches (W) from the centerline of the weld and _95 1_inches (L)
from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is conservative.)

1)  Determine the upper depth of the flaw from the exam surface.
1.40_(metal path at 20% upper) * COS of the measured angle _C 7071_= _0.9899_inches
depth. N s

2) Determine the lower depth of the flaw from the exam surface.
2 . 10_ (metal path at 20% lower) * COS of the measured angle _0  7071_= _1.4849 inches
depth

3)  Determine the depth of the flaw from the exam surface at the maximum amplitude point.
2 07_ (metal path at maximum amplitude point) * COS of the measured angle 0 7071_=
1.4637_ inches depth.

4) Determine the distance from Q" reference to the maximum amplitude point of the flaw
2 . 07_ (metal path at maxirnum amplitude point) squared = _4 . 2849 _ (&%)
_1.4637_ (depth at maximum amplitude point) squared = 2.1424_(b%)
va?-b*=_1.4637 inches cf surface distance to the flaw from the transducer exit point
_95 1_(Lmax)- _1 . 4637_(surfdist)=_93.6363_inches from 0" reference

5)  Determine S by picking the smaller of the following;
S= 0,9899 (resultof 1) = distance between exam surface and the upper flaw tip
>» OR <<
S= 5 160 (part't’) - _1 4849 _(result of 2) = 3 . 6751_ distance between the side opposite
exam surface and the lower flaw tip

8) Determine 2d in though wall thickness
14849 _(from step 2) - _0 . 9899 (from step 1) = _0.495_ inches

Deterrnination of surface or suhsurface

04d=(2d/2)*04=_0.099

Compare to S (from step 5)

If S is less than 0 4d, the flaw is surface. a=2d + S = inches

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=_0.2475_inches

= 0.6 (fora’>05, !=2a) t=_5.160_ (part thickness)

a=_0.2475_(surf ofGUb sumircle one) S= _0.9899
Page_ 2L _ o220
Report§__G 2 =0 36L)

flawtrig (for parallel scans) Rev 0




Internal Correspondence

March 5, 1997
Ad Hoc Evaluation Group Location CSC-2

Fiie

Use of revised 1S| calculation worksheets and correction for curvature

Ly ClLosSurs HEwD w- 6

o
7 ¢ A 7
% guﬂ4u~f/o.~, SyMLL AT 1 - e L 3/?/97

Cinmm 97-0/09 Pen TEc tom ApPROM™ Towe Towv S /100
Duw g the 1997 inspection of Steam Generator 22, weld W-A, several indications 0‘2"
were reported under reports 97-0136 and 97-0137. Using procedure ISI-FE-1 Rev 2 M
to perform the flaw evaluation, it was determined by the level |1l that the applicable 3/?/7‘?
worksheet (Figure 7) could be improved upon for these calculations. As a result, two
new worksheets were developed that have the following benefits

o The determination of length varies with the direction of scan and is addressed by
tF : new sheets. Length of the flaw is determined by finding the difference
tween L1 and L2 for perpendicular scans, and W1 and W2 for parallel scans
vel of recording in relation to DAC is corrected for flaws less than 100

nd also provides a conservative recording level for flaws in excess

Sl o ol il e ol d
etal path ang opviates

to convert screen divisions 0 depth relating the calibration block to the

component

Consideration of the effect of the curvature of the vessel on depth determination for indications
Rzport ind# scan type Max MP Radius surf dist diff prev "S" corr"8" "S" from 0
§7-0138 6 3 circ 6.42 45396 01556 06204 0.776C IC 0

po
[

Thomas Jones Lvi




‘ ISI Flaw Disposition Worksheet
T.ISTR Ni g umi
mnﬁ:_smber Q% - 0l3 NWTN!M 13 3. Item Number 83,40 14 Number of Pages [

"7 TS0 interval & OK Reviewer : : UI § Code Edition and Addenda [ OK Reviewer
d intefval ice

O second interval ® third | [3 80 W81 [ 86noaddenda & 89 no adde O other
6. Acceptance Standard OK Reviewer
IWB-351 IWB-35it O IWB-3512 O (WB-3514 O IWB-3515 0O IWB-3516 O IWB-3518
O IWB-35.3
0 IwC-3511 0 IwC-3512 0 IWC.3513 0 IWC-3514 0 IWC-3515

7. Calculations

Frem aftached TeT Flaw fgig Wevksheet: £: 0.3 a=0 222"

'-'F\aw -Tﬁ?ti C&LCuV’-Fu(,g ?[ﬁ.nav‘ ’T,‘_m = 5« M‘Cu f s o2 -26-)?"
& 0222 N .
‘( = —-ﬁ" = &« 30:2( Kt—unt\ "f"‘O 0. ?‘(3
Uee 4 4o (2 :«u.losw-fnu Flaw
A PRI - T ‘
T b o= =T 0. 04U Reund Fo 4.0 D

.40

Freme  lable Twé - 2<I0 ~ |
e #l yo £ o 22023
030 4.4y 4 ¢ AR

By observitchen | Sinu % cal wd ated erua[: 4.0 0 whigl
o e thay 4.4 . TIndicaben © f*ccerl'zl!,&_.

10.F 5 Y=

8 Results ‘OK Reviewer

alt C t 3 ©
calculatedic/t %=___ 4 . | le
Code allowablkja/t %= 4 . 4 -
laminar flaw surface area: (0.75|9t*w)=__ _Nrk
9. Table used for analysis OK Reviewer :
[WB-3510-1 '"WB-3510-2 O IWB-3510-3 0 IWB-i511-1 O IWB-3512-1

0 IWB-3512-2 ' iwB-3514-1 Cl IWB-3514-2 O IWB-2514-3 O IWB-3514-6

0O IWB-3515-1 O IWB-3516-1 0 1wa-3516-2 O IWB-3518-1

0 tWC-3510-1 0 IWC-3510-2 O (WC-3510-3 O WC-5511- O (WC-3512-2

O IWC-3513-1
T0 Was linear interpolation used” G yes M no 1f no, why’ ebse Ao,
11. Was IWA-3200 Significant Digits For Limiting Values followe ®yes O nofl P OK Reviewer
12. The correct Code Edition and Addenda was available and used. ¥ yes Prep l ! WOK Reviewer
13, Statement of acceptability or rejectability with basis z Ok Reviewer

B Accept. B (a/hCode allowable 2 (C/Dealculated
O Reject. O (@/DCode allowable[F (9/Fcalculated
C OEM flaw evaluatiqejhandbook (see attached analysis)
{5, Prepared by and date ng review by andydate | 7. Approved by and date
/) % /’ P
;2/ kol 4 37
{ ' r\’( m"\' J$ 4 q.’ This approval assires that ali wvolved with this faw wing al Pow
l. e lh. e thocology dispascition were aware of the necessity that ihe reanits am. o

The ~exuits dre correct ol the meiiakology wsed i3 4 nmmnbc' with with appis k & standar s metiwdology are correct urd in oceordaiwe with i oo
applicabie couvs, vambands specili and pr : wad proxedires M specifications ad procedures

o 56
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ISI Flaw Sizing Wo i sheet
!-WMN%J G7-0/36 7. Flaw Number / 3. ltem Number P ‘)/0
Reviewer

4 151 lnterval : - S Code Edilion and Addunda @OK Re ewer __ L / 5 Method JB UT O RT |
0] 2nd interval W 3ed interval 0 maowur:'u-uw*‘da..mcm 0 PT O MT
lvnh:m @OK Reviewer E; p— (0%8. 324/ -3 {4
IID | 2. 2¢27"
T
0.9243
o

Top View i 2 UL’F

' 4
Bim h(eop []

£
% Calculations @OK Reviewer 1)

smmwmam.aawm;ed w%(//(ﬂ
T T age e

9 IS1-FE-1 Par uraph 7.0 - “R supding-Off Method" wuuud'igmpuﬁkl LOK Reviewer Q
10. Code Flaw Oimensions OK Reviewer & ¥

e o = 08138 T =5l 0d " e’ = I 5" = 22027 "W = WA

11. Flaw Type [FOK Reviewer _ ©
0 Surface Planar (UTRT) - iSuhcurfm PlancfUDRT) {J Laminar (UT'RT) O Linear (P) MT/RT)
12. Flaw Characterization Figure FOK Reviewer
0 IWA-3310-1 0 IWA. 3330-1 l 0 'WA-3350-1 0 IWA-3380-1 O [WA-3400-1
WA-3320-1 0 IWA-3340-1 O IWA-3360-1 O IWA-3390-1 -,
13. Flaw Charactenization Figure Number B?Flnw 1 O Flaw 2 O Flaw 3 O Flaw 4 O Flaw $
14. Was [WA-3300 Flaw Characterization followed” O no U no, why? =

15 The correct Code Edition and Addenda was available and used Whves T—— |

16 Pnpandbynnddun -/ 17. Review by and date
£ 3-1-97
. abl 23/ 4
ﬂvn.‘lﬂmdhumwumum with applicable codes siandards, This review assures that the resuils are corvect and the methodology waed iz in accordance wih
fi and procedures icable code_standards ifi and procedures
P2/ Lo
Repotd __ 22 -2/36£)
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Flaw Sizing Calculations Using Metal Path for Vassel Welds > 2”
For surface and subsurface single planar flaws oriented in plane norm:z | to pressure retaining surface

ASME SECT XI 1989 \\V/ NO ADDENDA’_TZlJ INITIAL TO VERIFY

ISI Report #_97-0136 Evaluation Performed By] Date_< /2 7/7 f
Flaw #__13 Feviewed By _ & Date_3 |\~ §7
Length

Length of the flaw " is deterr uned by finding the ditference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans

L and W values are from page ___ of the UT report

l= 3.8 (W2) - -2 8 (Wi)= _0.7_ inches.

Thickness

Thickness of the component at the location of the flaw, using UT or nom wall (circle one).
This value is from page _1__ of the UT report.

“t"=_§,160_inches

Calibration
The measured angle in the calibration block was _45 . 0 _ degrees

Calculations using metal path From page ____ of the UT report, Scan #__4

The flaw exhibited 20% DAC at _3 . 20 _and _3 . 80_inches MP. Max amplitude is at 3 64 inches MP
with the transducer exit pointat _-3 0 inches (W from the centerline of the weld and _111 .4 _inches
(L) from the 0" ‘eference. (Use of 20% DA< vs. .U% max amp for indications > 100% DAC is
conservative.)

1) Determine the upper depth of the flaw from the exam surface
3 . 20_ (metal path at 20% upper) * COS of the measured angle _0 7071
depth

_2.2627 inches

2) Determine the lower depth of the flaw from the exam surface
3  80_(metal path at 20% lower) * COS of the measured angle _0 . 7071
depth

2.6870 inches

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point
3 . 64_ (metal path at maximum amplitude point) * COS of the measured angle _C . 7071_=
2 . 5738 _inches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw
3 64 _(metal path at maximum amplitude point) squared = _13 . 2496 _(a?)
_2 5738 _ (depth at maximum amplitude point) squared = _6 . 6244_ (b?)
va’-b*=_2.5738 inches of surface distance to the flaw from the transducer exit point
111.4 (Lmax)- 2. 5739 (surfdist) = 108 . 8261_inches from 0" reference

5) Determine S by picking the smaller of the following;
S=_2.2627 (result of 1) = distance between exam surface and the upper flaw tip
»» OR <<
S= 5 160 (part“t") - 2 . 6870_(resultof 2) = _2.473_distance between the side opposite
exam surface and the lower flaw tip

8) Determine 2d in though wall thickness
2 6870 (fromstep2)-_2 2627 (fromstep 1)=_0.4243_inches.

Determination of surface or subsurface

04d=(2d/2)"04=_0.0849

Compare to S (from step 5)

If S is less than 0 4d, the flaw is surface a=2d+S=___ inches

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=_0.2122 inches

!'= 0.7 (forall>05,!=2a) t=_5.160_ (part thickness)
a=_0.2122_(surfor@ud schurcle one) $=_2, 2627 Page_S2 ol 20

Repot# _22-v36 L)

flawtrig (for parallei scans) Rev 0



‘ Internal Correspondence @

pate Marin b, 1997
krom Ad Hoc Evaluation Group Losmion CHC-2

1o File Location

supect  Use of revised ISI calculation worksheets and correction for curvature

Towrs Evmewmrion SHmLL /fcnvw ro RV Closurs Hewe O ¢

3/r/9"
E A one 97-0/09, ,ra T&c com AppRovm: #p‘(:e:'t’;‘- /h’(ﬁ,

During the 1997 inspection of Steam Generator 22, weld W-A, several indications A€
were reported under reports 97-0136 and 97-0137. Using procedure ISI-FE-1 Rev 2 ™

to perform the flaw evaluation, it was determined by the level Il that the applicable 3/1’/ 17
worksheet (Figure 7) could be improved upon for these calculations. As a result, two

new worksheets were developed that have the following benefits;

e The determination of length varies with the direction of scan and is addressed by
the new sheets. Length of the flaw is determined by finding the difference
between L1 and L2 for perpendicular scans, and W1 and W2 for parallel scans.

o The level of recording in relation to DAC is corrected fo. flaws less than 100%
DAC and also provides a conservative recording level for flaws in excess of 100%
DAC.

* The methodology to calculate depth is based on metal path and obviates the need
to convert screen divisions into depth relating the calibration block to the
component.

Consideration of the effect of the curvature of the vessel on depth determination for indications
Report ind# scan type MaxMP Radius surf dist diff prev "S" corr"S" "S8" from 0.4d

97-0136 6 3 cire 6.42 6750 45396 01556 06204 0.7760 ID 0.0028
7 3 cire 3.92 67.50 32481 00811 21407 2.2218 D 0.0721
8 3 circ 2.29 67.50 16183 00203 1.4500 1.4297 oD 00678
9 3 circ 3.85 67.50 27224 Q0t40 21124 2.1664 D 0.1160
10 B cire 487 67.50 34436 0089 156538 1.6417 D 0.1004
11 4 cire 149 67.50 10836 0006t 08132 0 8064 oD 00778
12 B circ 2.07 67.50 14637 00135 09889 09764 oD 0.0990
13 4 cire 364 67.50 25739 0.0473 22627 2.2154 oD 0.0849
14 4 circ 1.58 67.50 11243 00068 19870 0.8902 QD 0.108¢
15 4 cire 5.39 67.50 38112 01082 12144 1.3226 D 0.0735
16 4 circ 2.65 67.50 18738 00270 1.758 16488 oD 00594
17 4 girc 3.17 87 50 22416 00405 19445 1.8040 oD 0.1032

The information provided above was developed in response to comments from the reviewer of the IS| UT calcuiation worksheets

The original worksheets did not consider curvature when determining indication depth on the circumferential scans

The corrected values for "S" were reviewed against the caiculations for surface proximity and value for "Y" and found to have no impact
on the acceptability of the indications

/ﬂm //)dz/ >/S’/‘77 LM e R YV ke \M vid

Thomas Jones Lv! Il Tin ‘Tran IS Program Mngr Jeff Ricker Supt M&SP

! Page S } 0‘..2.(.).»
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[ ISI Flaw Disposition Worksheet

T 181 Report Number 3. Flaw Nurgber 3. Ttem Number
T 0 q* St uz ‘4— B2, 4O 4. Fotal Number of Pages ’
T ST Tnterval B OK Reviewer 5 Code Edition and Addenda | OK Reviewer X
[ second interval M third i al ice O 80 W81 O 86 no addenda M 89 no addenda| O other
% Acceptance Standard OK Rev .
IWB-351 WB-3511 0 1WB-3512 0O IWB-3514 O IWB-3515 O IwB-3516 O IWB-3518
O IwWB-35 O IWB-3523
a IwC-35 O IwC-3511 0 IwC-3512 0 1wC-3513 O IWC-3514 O IWC-3515

7 Calculations J{ OK Reviewer _

From aftnched TT Flaw =g wevkchat o {2 0. o444 " a: 0. 2%22

=

Flaw me. . Qu‘owr—fnu "flamr —(’mm = S itée” v= 0. 997v
.%-  Ce2¥RL D g 5P
0. C444

Uee 4 v (2 Subswifaw Flaw .

~r 0. 2322
T “jable Twe - 35w —

Y 3 0. 49 7o

n. -3 At = —— T = 3 = -

0.< $.6Y Y a O 2%22 T2 Y-l

B\a cbsenvmden | Sin 4/{ Cal tuilated &fu_t[f 1R whith is
le ¢ Hhan :(-.C’L . Anditahen oo ﬁC(‘Q.p"flLLL

R:sult?ﬁ()l\' Reviewer

0.Co
calculate .3 ?o
Code allowabl F 6L
laminar flaw surface area: (0.75 ! A
9 Table used for analysis ! OK Reviewer .
IWB-3510-1 0O IWB-3510-3 0 IWB-3511-1 0 IWB-3511-2 0 IWB-3512-1
0 IWB-35122 O IWB-3514-1 0 IWB-3514-2 0 IWB-3514-3 O Iw7. 5144 O IWB-3514-6
0 IWB-3515-1 0O IWB-3516-1 O IWB-3516-2 D IWB-3518-1 ™ (wB-3518-2
O IWC-3510-1 0 IWC-3510-2 O IWC-3510-3 O IWC-3511-1 O IWC-3511-2 0 IWC-3512-2
0 IWC-3813-] ._
10 Was linear interpolation used? OJ ves M no If no, why’ 0 bse fviihen,
11, Was IWA-3200 Significant Digits For Limiting Values followed’ B yes O OK Reviewer

12 The correct Code Edition and Addenda was available and used W yes Prepdper I!\ lOK Reviewer

13 Staement of acceptability or rejectability with basis ' OK Reviewer

£ Accept. B (a/H)Code allowable 2 (O/Tcalculated
O Reject. O (a/hCode allowable fi (@/Pealculated
(0 OEM flaw evdjuati dbook (see attached analysis)
{5 Prepared by and date 16\ Engigedrmg review byf and date 17. Approved by and date
{‘h‘\m‘\/ .2/4 r/q ‘a— 07 J} .?Z This approvel assures that @il mvodwed with Mt/J HAaw sizing wd??
that the refuits arf 1 amed e o thesdology dispoition were aware of the iecessity thai the resuits wnl ihe

The rewils are correct aved the methouksdogy wed o i aecordance with « with apfpiicadidcodes. siamards methondoiogy dre coerest dnd In accordance with upplicable s
appin oble ks, sicuakinds spes ifications amd procedures provedures i provedwres
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ISI Flaw Sizing Worksheet

l.mm;\ru- 97—0/!L 2. Fluw Number M 3. ltem Number Z 2z /0
A4 ISl iterval @OK Reviewer 1 7 5. Code Edition and Addends @OK Reviewer 7 6. Method B UT O RT
cwmﬁdm O presery.ce O 80 w1 cunm}nmm Cl_other OPr O MT
P Reviewer __ [~ e /Sk.07ST —>| v
I ! ”
0.997°
" )
0.5%5 |

¥ -

Top View

T e y/)

0N
3
~
o
i

o
§ Calculations @ OK Reviewer é E
Show deterrmunation of surface or su

T ee otel )
e el

9. ISI-FE-1 Paragraph 7.0 - “Rounding-Off Method” was used Hyes J @OK Reviewer
10. Code Flaw Dimensions GOK Reviewer

1= 0. SH'T" = 03723 um = 160 o = W[p 5= 099w = W/

11 Flaw Type @OK Reviewer

O Surface Planar (UT/RT) / bsurface m.ﬂfln 0) Laminar (UT/RT) 0 Linear (PTMT/RT)
12. Flaw Characterization Figure &1 OK Reviewer

0 IWA-3310-1 O IWA- mm O IWA-3350-1 0 IWA-3380-1 O IWA-3400-1

[WA-3320-1 0 IWA-3340-1 O IWA-3360-1 0 IWA-3390-1
w Characterization Figure Number 0 Flaw | O Flaw 2 T T Flaw 4 O Flaw 3
14. Was TWA-3300 Flaw Characterization followed? Whaes O no If no, why? o
15 The correct Code Fdition and Addenda was available and used. Whves Preparercy M, J @OK Reviewer 3 J\
16 Prepared by and date 17 R:vwwbymddue
ol 2/2377
VMM”WNWMMM»WM&”&%M siandards. This review assures that ine reswits are correct and the methodology used i3 in accordancy wiih
M uble codes_siandards ifications and odures

page_ S0 o290

Iﬁeoonl 22-cv36€)

[N5P OASTIGNSNSIFEWRI DOC. 151 Faw Sang Worksheet Revwon | REVISION 11:11:34]




Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2”
For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT XI 1989 W/ NO ADDENDW\«SIN L TO VERIFY

ISI Report #_97-0136 Evaluation Performed %_. G  Date 2/2 ’/ﬁf

Flaw #__14 Reviewed By Date._3-\L- 97

Length

Length of the flaw " is determined by finding the difference between L1 and L.2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page ___of the UT report.

= 2.8 (W2)-_-2.1 (W1) = _0.5_ inches.

Thickness

Thickness of the component at the iocation cf the flaw, using UT or nom wall (circle one).
This value is from page _1__ of the UT report.

“t"=_6.160_inches

Calibration
The measured angle in the calibration block was _45 . 0_ degrees

Calculiiions using metal path From page ___ of the UT report. Scan #__ 4

The flaw exhibited 20% DAC at _1 .41 _and 2 . 18 inches MP. Max amplitude is at _1 . 59 inches MP
with the transducer exit point at _-2 . 3 _ inches (W) from the centerline of the weld and _157 . 2_ inches
(L) from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is
conservative )

1) Determine the uppe’ depth of the flaw from the exam surface.
1.41 (metal path at 20% upper) * COS of the measured angle _0 . 7071_= _0.9870_inches
depth.

2) Determine the lower depth of the flaw from the exam surface.
2 18_ (metal path at 20% lower) * COS of the measured angle _0. 7071_= _1.85415_inches
depth.

3) Determine the depth of the flaw from the exam surface at the maximum amplitude point.
_1.59_(metal path at maximum amplitude point) * COS of the measured angle 0 7071_=
1.1243_ir ches depth.

4)  Determine the distance from 0" reference to the maximum amplitude point of the flaw
1.59 (metal cath at maximum amplitude point) squared = _2 . §281_ (a*)
1 1243 _ (depth at maximum amplitude point) squarea = _1 . 2640_ (b?)
va?-b*= _1.,1243 _inches of surface distance to the flaw from the transducer exit point.
157 . 2_(Lmax)-_1.1243_(surfdist) = _156 . 0757 _ inches from Q" reference

§) Determine S by picking the smaller of the foilowing;
S= 0.9970 (result of 1) = distance between exam surface and the upper flaw tip
>»» OR <<
S= 5 160 (part‘t")- _1.5415 (result of 2) = _3.6185_ distance between the side opposite
exam surface and the lower flaw tip

6) Determine 24 in though wall thickness.
1.5415_ (from step 2) - _0 . 9970_ (from step 1) = _0 . 5445 _ inches

Determination of surface or subsurface

04d=(2d/2)*04=_0.1089

Comepare to S (from step 5)

If S is less than 0 4d, the flaw is surface a=2d+ S = inches

If S is greater than or equal to 0.4a the flaw is sub-surface. a =2a/2=_0.2722 inches

| = 0.5444 (fora/>0. m t=_5.160_ (part thickness)
a= _0.2722 (surfof@ub surDcircle one) ~ S=_0.9870 page_S 6 0020 o
| Report# T2 -O/36K)

flawtrig (for parallel scans) Rev 0



Internal Correspondence D@

pate March 5, 1997

From Ad Hoc Evaluatior: Group Location C3C-2

To

File Location

sunect Use of revised 1S] calculation worksheets and correction for curvature

Twis Evmiwmsion SALL Aiarmwiw 7o BV ClLoSure HEwS w- 6

. 3/7/97
Cxmm G7-0/09, Pen T&c o AApROV }' “;E;‘::," /,.’cﬁoﬂt

During the 1997 inspection of Steam Generator 22, weld W-A, several indications

were reported under reports 97-0136 and 97-0137. Using procedure I1SI-FE-1 Rev 2 ™

to perform the flaw evaluation, it was determined by the level |1l that the applicable 3/?/ 17
worksheet (Figure 7) could be improved upon for these calculations. As a result, two

new worksheets were developed that have the following benefits;

e The determination of length varies with the direction of scan and is addressed by
the new sheets. Length of the flaw is determined by finding the difference
between L1 and L2 for perpendicular scans, and W1 and W2 for paralle! scans.

e The level of recording in relation to DAC is corrected for flaws less than 100%
DAC and also provides a conservative recording level for flaws in excess of 100%
DAC.

e The methodology (o calculate depth is based on metal path and obviates the need
to convert screen divisions into depth relating the calibration block to the
component.

Consideration of the effect of the curvature of the vessel on depth determination for indications

Report ind# scan type MaxMP Radius surfdist diff prev"S" corr"S" "8"from 0.4d

87-0136 6 3 circ 6.42 6750 45396 01556 0.6204 0.7760 ID 0.0028
7 3 circ 3.92 67.50 32481 00811 2.1407 2.2218 D 0.0721
8 3 circ 2.29 6750 16193 00203 1.4500 14297 oD 0.0678
9 3 circ 3.85 67.50 27224 00540 21124 2.1664 D 0.1160
10 4 circ 487 6750 34436 00879 15538 1.8417 D 0.1004
11 4 circ 149 67.50 105836 00068 08132 0.8064 oD 0.0778
12 4 circ 2.07 6750 14637 00135 09899 0.9764 oD 0.0990
13 4 circ 364 67650 25739 00473 22627 22154 oD 0.0849
14 4 circ 1.59 6750 11243 00068 0.3970 0.9902 oD 0.1089
1§ 4 circ 5.39 6760 38113 0.1082 12144 1.3226 D 0.0735
16 “ circ 265 6750 18739 00270 16758 1.6488 oD C.0594
W 4 circ 317 67.50 22416 00405 1.9445 1.8040 oD 0.1032

The inforr @tion provided above was developed in response to comments from the reviewer of the I1S| UT calculation worksheets

The ori jinal worksheets did not consider curvature when determining indication depth on the circumferential scans.

The .orrected values for "S" were reviewed against the calculations for surface proximity and value for "Y" and found to have no impact
o’. the acceptability of the indications

— T jﬁﬂ 3/s/7 { ind m?/73/J4f - (Q(fcbghﬁlmﬁ.%
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ISI Flaw Disposition Worksheet

T N 2. Flaw Ni :
"‘Tgriamml 4% - 013 aw T = 3. Ttem Number B2, 4c 14 Thial Number of Pages |
[T Tnterval J{ OK Reviewer 5 Code Edition and Addenda J§ OK Reviewer .
0 second interval B thied in o ice O 80 W8I O 86no addenda B 89 no addendd O other
6. Acceptance Standard .
Basil O (we-3512 O IWB3Sl4 O IWB351S O IWB-3516 O IWB-3518
O IwB-3523
0 IWC3S11 O IWC-3512 0 IWC-3513 O IWC-3514 O IWC-3515
7. Calculations vék Reviewer
T attathed TT Flaw Sany wekshet © €= 0,363¢" a = 0.1535"
Flaw Type  Subsucface Planar Tam = 140" Sz 1 244
L, 08 pco
2 0, 36F¢
Uee 4 4o (2 3\1.199'“"7‘:&(,( F./md.
L 0. 1328 -
. e 0. 0356 Round 4 2.6 7
:Frt‘tv T&bté Twe — 35S ~ |
A 4./-
L. 7 s 24
i 13 Y o hes LAIL Ly 2y v ey
0,0  F.bY e

Etj \oLiu’v‘M\}w) Sl 7{’ cal edated bxu,t/-; 2670 wlhick.

o ug A . \
' than.  F 67 . Thds ¢ A <« ft(c'e’rfuL/{
8 Results (€ Ok Reviewer
al= O\ S-C
calculateg o/t %= 3.4 7-
Code allowabje @/t %= Fob /e
laminar flaw surface area: (0.7§/¢l*w)= NA
9 Table used tor analysis OK Reviewer
IWB-3510-1 IWB-3510-2 O iWB-3510-3 0 (WB-3511-1 0 IwB-3511-2 O IwWB-3512-1
0 IwWB-3512-2 (WB-3514-] O IWB-3514.2 0 1WB-3514-3 0 IWB-35144 0O IWB-3514-5
O IwWB-3513-1 O IWB-3516-1 0 IWB-3516-2 O 'WB-1518-1 0 1WB-3518-2
O IWC-3510-1 0 IwWC-3510-2 0 IWC-3510-3 O IWC3811-1y] 0 1weC-3511-2 0O IWC-3512-2
0 1wC-3513-1 {

10 Was linear mterpolation used” LJ yes @ no Ifno, why? By CbSev {ATV™
11. Was IWA-3200 Significait Digits For Limiting Values follow&d” [f yes O

12. The correct Code Edition «nd Addenda was available and uced. § yes Prep

OK R

“_-m_um?aﬂﬁ-‘

eviewer

1
lfﬁ why?

13 Statement of acceptability or rejectability with basis OK Reviewer

W Accept. B (a/DCode allowable 2 (@/fchiculated

O Reject. O (a/HCode allowablf fi (3/Dealculated
O OEM flaw evajuati

andbook (see attached analysis)
d

15 Prepared by and date I& Engi ng review by

LT > s for

17. Approved by and date

L 4

This approvol asswres ik all invobved with this flaw sizimg axd A

Yy that the respits 't amd the methedology dispasition were aware of the necessity tat ihe results i the
The remilts e corvest and the methouology wed is in accondance wih el with staredrils methoulogy are corvect s (n uccordance with applicuble covkes
| apphicsihle conies wniwds spen:foations and procedre pe /i | proce du wd procedures

[N USPGAISIUSIFDWRO DOC IS1 Flaw D

REVISION 102604




ISI Flaw Sizing Worksheet

2. Flaw Number

(s % /O
$. Code Edition and Addenda Reviewer . 6. Methed RT
|0 80 W8I 86 no addenda no O _other OPT_OMT

F—- 190 . 887" —3{
O =
076771
B e
(2199 "
j
Top View v
t & weld
‘!8-’
BTMm Hz,.Q "_ |
awr l
) e £

% weldl

——— —— c—

% Calculations GOK Reviewer 4]
Show determination of surface or mhutfm

Sl o

i D )

5¢e.
9. ISI-FE-1 Paragraph 7.0 - "R

h Ll

J ﬁ\ Reviewer

10. Code Flaw Dumensions , [F'OK Reviewer

Method” was used. Sves Preparer ] A
W
“W= Q. !61“0”= O.183T “tnna” = 5,10 )

e o/ S = 2w = W

11. Flaw Type %K Reviewer

O Surface Planar (UT/RT) ubsurface Pl T) 0 Laminar (UT/RT) O Linear PTMT/RT)
12. Flaw Characterization Figure BOK Reviewer __
IWA-3310-1 O IWA- 3330-1 0 IWA-3350-1 O IWA-3380-1 0O IWA-3400-1
| A-320-1 O IWA-3340-1 O IWA-3360-1 O IWA-3390-1 T
13. Flaw Characterization Figure Number O Flaw | O Flaw 2 aw 3 O Flaw 4 C Flaw §
14 Was IWA-3300 Flaw Characterization followed? O no_If no, why? o

15. The correct Code Edition and Addenda was available and used.

16 Pnp.ndbymddnu
- T S SRPy

mnﬂlﬁtmdw-wwunmamlhﬁcrwm‘u randards.
and ’

17. Review by and date

£ 2.

This review assures that the results are corveet and the methodology used i3 in accordance with

Z-L-12

appiic able codes n%

| Page_ S ZO__
Tenon E 2-2) 56‘2

{ NSP QUSNGNSNSITSWR | DOC 151 Flaw Saang Worksheet Revaron |
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. Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"

For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

L TO VERIFY

Date: 2/2 3/9 7

ASME SECT XI 1989 W/ NO AooennA"ﬁJ INI

ISI Resort #_97-0136 Evaluation Perfo By:
Flaw#__15 Reviewed By Date_2 -\~ 97

Length

Length of the flaw "" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

. and W values are from page ___ of the UT report.

t= -3 9 (W2) - _-3.6 (W1) = _0.3 inches

Thickness

Thickness of the component at the location of the flaw, using UT or nom wall (circle one).
This value is from page _1__ of the UT report

“t"= _§.160_inches

Calibration
The measured angle in the calibration biock was _45 . 0_ degrees

Caiculsyons using metal path From page ___ of the UT report, Scan#_ 4

The flaw exhibited 20% DAC at _5. 06_and _5 . 58 inches MP. Max amplitude is at _5 . 39 inches MP
with the transducer exit pointat _-3 . 8 inches (W) from the centerline of the weld and _144 5 _inches
(L) from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is
conservative )

1) Determine the upper depth of the flaw from the exam surface.
5 . 06_ (metal path at 20% upper) * COS of the measured angle _0. 7071
depth

_3.5779 inches

2) Determine the lower depth of the flaw from the exam surface.
5 . 58_ (metal path at 20% lower) * COS of the measured angle _0 . 7071
depth

3 .9456_inches

3) Determine the depth of the fiaw from the exam surface at the maximum amplitude point.
5. 39_ (metal path at maximum amplitude point) * COS of the measured angle 0 7071_ =
3 .8113_ inches depth.

4) Determine the distance from 0" reference to the maximum amplitude point of the fiaw
5 . 39 (metal path at maximum amplitude point) squared = _29 . 0521 (a%
3 8113_ (depth at maximum amplitude point) squared = _14 . §260_ (b?)
Va’-b*= 3.8113_inches of surface distance to the flaw from the transducer exit point
144 5 (Lmax)-_3 8113_(surfdist) = _140.6887_ inches from 0" reference

5)  Determine S by picking the smaller of the following;
S=_3.5779_(result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_5 160_(part“t")- 3 .9456_(resultof 2) = _1.2144_ distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
_3.5456_(fromstep2)-_3 . 58779_(fromstep 1) = _0.3677_inches

Determination of surface or subsurface

04d=(2d/2)*04=_0.0735

Compare to S (from step 5)

If S is less than 0.4d, the flaw is surface. a=2d+ S = , inches

If S is greater than or equal to 0.4a the flaw is sub-surface. a=223/2=_0. 1838 inches

! =_0.3676_(fora/ > 0.8 = 2a) t=_5.160_(part thickness)
a=_0.1838_(surfof@ubsurfkircleone) S=_1.2144 Page_S0 ol 2O

Report§ 2 7-0/36£)

flawtrig (for paralle! scans) Rev 0




Internal Correspondence

from Ad Hoc Evaluation Group

10 File

sunject  Use of revised IS| calculation worksheets and correction for curvature

7 1S EvmMicwmeT IO SHMLL /fd.r’w To

Cxamm 97-0/09.

Date

Location

Location

NSe

March 5, 1997

CsC-2

Ly Closwure Hewe W- ¢
Jo“&clt ‘J/‘P/QI

During the 1997 inspection of Steam Generator 22, weld W-A, several indicaticns

were reported under reports 97-0136 and 97-0137. Using procedure ISI-FE-1 Rev 2

to perform the flaw evaluation, it was determined by the level lli that the applicable

worksheet (Figure 7) could be improved upon for these calculations. As a result, two

new worksheets were developed that have the following benefits;

The determination of length varies with the direction of scan and is addressed by

the new sheets. Length of the flaw is determined by finding the difference
between L1 and L2 for perpendicular scans, and W1 and W2 for parallel scans.
The level of recording in relation to DAC is corrected for flaws less than 100%

DAC and also provides a conservative recording level for flaws in excess of 100%

DAC.

lwk

=

3397

The methodology to calculate depth is based on metal path and obviates the need

to convert screen divisions into depth relating the calibration block to the

component.

Consideration of the effect of the curvature of the vessel on depth determination for indications
Report ind# scan

97-0136 6
7
8
9
10
1
12
13
14
15
16
17

3

A DB S DB DSPEWLWW

type Max MP Radius surf dist

circ
circ
circ
circ
circ
circ
circ
circ
¢irc
cire
circ
cire

6.42
3.92
2.29
3.85
487
1.49
2.07
364
1.59
5.39
2.65
247

67.50
67.50
67.50

7.50
67.5C
67.50
67.50
67.50
67.50
67.50
67.50
67.50

45396
3.2481
1.6183
2.7224
3.4436
1.0636
1.4637
2.5739
1.1243
3.8113
1.8739
2.24186

diff
0.1556
0.0811
0.0203
0.0540
00879
0.0068
0.0135
0.0473
0.0068
0.1082
0.0270
0.0405

prev “S8" corr"8" "S8" from 0.4d
06204 0.7760 ID 0.0028
2.1407 22218 1D 0.0721
1.4500 1.4297 oD 0.0678
2.1124 2.1664 D 0.1160
1.5538 1.6417 iD 0.1004
0.8132 0.8064 oD 0.0778
0.9899 0.9764 oD 0.0990
2.2627 2.2154 oD 0.0849
0.9970 0.9902 oD 0.108¢9
1.2144 1.3226 ID 0.0735
1.6758 1.6488 oD 0.05%4
1.9445 1.9040 oD 0.1032

The information provided above was developed in response to comments from the reviewer of the ISi UT calculation worksheets
The original worksheets did not consider curvature wher determining indication depth on the circumferential scans
The correctad values for "S" were reviewed against the calculations for surface proximity and value for "Y" and found to have no impact

on the acceptability of the indications.
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ISI Flaw Disposition Worksheet

1151 Report Number . Flaw Number 3. ltem Number 14 N ¢
4% - 013 16 B2. 40 . )
Si Interval K Reviewer 3. Code Edition and Addenda [ OK Reviewer g
O second interval B third interv (o} ice C 80 W81 O 86 no addenda M 89 no addendd O other
b Acceplance Standard | OK Rev '

WB-3511 Q IwB-3512 O IwB-3514 0 (WB-3515 Q IWB-3516 0 IwB-3518
O IWB-3523
0 WC-3511 C IWC-3512 0 (WC-3513 0 IWC-35i4 0 IWC-3515

A IWB-35

O 1wB-35

O Iwe-3
7. Calculations @ OK Reviewer

From  altached T Flaw Siyig Wevkohat | (- 04" a= 0. 148

Flaw "rjyt . Subgwitaw 'lem/ Ay = S 10" L= 1 ETCE”
A = 0. 1445 - 0. 3 2 9 ) -
y T F Round ~r ¢, 3F

wee 4 Ao 12 subsufaw  FHaw

:%‘Z = .Qg'_,Tj:- = “ 0. 0288 ,Qc*un/( 7o 2. 9’70

Tren~ Jable JTJwWR - 3¢ - (1
%
(& L s . £35S

2.3 S.Y Y = — W3 => Y=/
a 0,14 %S
0.4¢C .3y
By ob servthen | S % tal ed ated {M 2.9% whrhA
bo lese A Sl . dn dicshon ﬁ(‘CeﬂluL
8 Rﬂulml( Reviewer h‘
ate 0.3%
calculateq o/t %= 2. 9 7»
Code allowablf 0/t %= $.1 7. & YT & ST/
laminar flaw surface area: (0.75f(* w) = NA
9 Table used for analysis OK Reviewer .
IWB-3510-1 WB.3510-2 O IWB-3510-3 O IWB-3$11-t O IWB-3s11-2 O IWB-3512:1
O (WB-35122 O IWB-3514-1 O IWB-35142 O (WB-3514-3 O IWB-3sl4d O IWB-3514:6
O IWB-3$15-1 O IWB-3516-1 O IWB-35162 O IWB-3518- O IWB-35182
O IWC-3510-1 O IWC-3510-2 O IWC-3510-3 O IWC-3511- O IWC-35112 0 IWC-35122
O IWC-3513-1 -

10 Was linear interpolation used? O yes  no If no, why? &_5 ehiarvaADEN ’[

11 Was IWA-3200 Significant Digits For Limiting Values followed? B yes On ‘ OK Reviewer : If ngy why”
{2 The correct Code Edition and Addenda was available and used. & yes Prepager ‘ !S qm\' Reviewer 5

13 Statement of acceptability or rejectability with bun:ﬁOl\’ Reviewer ’ 1

R Accept. S8 (@/h)Code allowable 2 (9/Ncalculated
O Reject. O (@/hCode allowable 4 (@/Fecalculated
O OEM flaw ev*uati nfhandbook (see attached analysis)
15 Prepared by and daie 16\ Engirleeging review dy gnd dfte 17 Approved by and date
ECeCvar Yy o
L ’ﬁ/'g ‘ /q ?" This appeove assures tha sl inwobved with this flaw sizivg amd faw
re 3 that the 15 are and the meihrdniogy dispasition were aware of the necexsity thail ihe results amd the
The reswits are vorvect amd the methodology used |3 i accordance with uhy ‘e with applicadie 3. e thoskolosty are correct wald in pecordkie wiin applivahie cours
|_applisuble odkes, ks, spucifications and procedures e G provedures ocechires

[WTUSTIGAISISIFDWRO DOC (! Flaw Disposition Worksneet Revision 0 ~ 13EL) REVISION 10-26-34 |




ISI Flaw Sizing Worksheet
1. ISI Report N 2. Flaw Number 3. Jtem Number
2 97-036 | & A
" IS1 lnterval Reviewer __ 1) 3. Code Edition and Addenda BOK Reviewer 6 Method BEUT O RT |
O 2nd interval 3§ 3rd interval (] preservice [ 80 W81 [J 86 no addenda av)mm O other 0 PT O MT
7. Flaw Sketch @ OK Reviewer
Front View e 1L = 210526/ =
L75% o
O !
0.297
A
““Top View l
Side View B
BIMm /‘/&Q |
8. Calculations i OK Rcvkwef
Showddmmmouafwrfwcumhnufm ;; (tﬂ
Show determination of type of "a” to use Q
see @-794&1!
9. 151-FE-1 Paragraph 7.0 - %%ﬂ_mlmum was used Whves Mﬁ DOK Reviewer &7
10. Code Flaw Dimensions _‘. Z
Wwyn “ » LY “ ” "tt » “wtn B “ ”
("= 0.4" “Q" =0, 1435 “lows" = 5l “tuans’= p/A “S" = [LTSB W= /P
11. Flaw Type OK Reviewer
0 Surface Planar (UTRT) ubsurface Plu\@‘l‘) O Laminar (UTRT) O Linear PTMTRT)
12. Flaw Characterization Figure QbK Reviewer L J
O IWA-3310-1 0 IWA- mm O IWA-3350-1 0 IWA-3380-1 0 1WA-3400-1
P1wA-3320-1 0 _IWA-3340-1 0 IWA-3360-1 0 1WA3390-1 il "
13 Flaw Characterization | gure Number ilaw | O Flaw 2 0 Flaw 3 O Flaw 4 0 Flaw
14, Was [WA-3300 Hawcmwmtollowed?gvu Dno 1f no, why? i) s
15. The correct Code Edition and Addenda was available and used “JE-ves Preparet) FOK Reviewer
16, Pnpandbyunddau 17. Review by and date
Joué-( 2/3/57 £ J 3-\- 97
ﬂaMnmd&cManWnﬂ#&m‘uM Y'meullmluualum;mldw-umumdummvmm
ations and cable -odes standards ”ﬂtﬂlw and m&u

P
anant 4 ~o036°)

M
e 63 o290
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"

For surface and subsurface single planar fla..s oriented in plane normal to pressure retaining surface

ASME SECT X! 1989 W/ NO ADDENDP%J INITIAL TO VERIFY

ISI Report #_87-0136 Evaluation Performed W ate_ZZ Séz

Flaw #__16 Reviewed By <& 2 Date:_S- |*~ §7

Length

Length of the flaw "“ is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page ____ of the UT report.

I= 3.9 (W2)- _-3.5 (W1) = _0.4_inches.

Thickness

Thickness of the component at the location of the flaw, using UT or nom w 1l (circle one).
This value is from page _1__ of the UT report.

“t"=_§,160_inches

Calibration
The measured angle in the calibration block was _45 . 0_ degrzes

Caiculations using metal path From page ___ of the UT report, Scan #__ 4

The flaw exhibited 20% DAC at _2 . 37 _and _2 . 79_inches MP Mz ampiiude 1s at _2 65 _inches MP
with the transducer exit pointat _-3 . 7_ inches (W) from the centerline of the weld and _212 . 4 _inches
(L) from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is
conservative )

1) Determine the upper depth of the flaw from the exam surface
2. 37_ (metal path at 20% upper) * COS of the measured angle _0 . 7071_= _1.6788_inches
depth S

2) Determine the lower depth of the flaw from the exam surface
2 . 79_ (metal path at 20% lower) * COS of the measured angle _0 . 7071_= _1.9728_ inches
depth

3) Dete'mine the depth of the flaw from the exam surface at the maximum amplitude point.
2 . 85 _(metal path at maximum amplitude point) * COS of the measured angle _0 . 7071_=
1.8738_inches depth.

4) Determine the distance from 0" reference to the maximum amplitude point of the flaw
2 .65_ (metal path at maximum amplitude point) squared = _7 . 022§ _ (a%)
1. 8738_ (depth at maximum amplitude point) squared = _3 . §111_ (b)
va*-b*= _1.,8739_inches of surface distance to the flaw from the transducer exit point.
212 . 4_(Lmax)-_1.8739_(surfdist) = _210.5261_ inches from Q" reference.

5)  Determine S by picking the smaller of the following;
S=_1,6758_(result of 1) = distance between exam surface and the upper flaw tip
>~ OR <<
S=_5.160_(part“t") - _1. 9728_(resultof2)=_3.1872_distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
1.9728 (fromstep 2)-_1. 6758 _(from step 1) = _0.297_inches

Determination of surface or subsurface
0Q4a=(2d/2)*04=_0.05%

Compare to S (from step 5)
If S is less than 0.4d. the flaw is surface. a =2d ik inches
If S is greater than or equal to 0.4a the flaw is su. ce a=2a/2=_0.1485 inches
{= 0.4 (fora/!>05!=2a) X 160 _ (part thickness) Y
S = . o7 Page ' A
; ' I S=_ .6758
a=_0.1485 (surf o circle one) - 8758 ' S fzzﬁi5_‘§’_

flawtrig (for paraile! scans) Rev 0




! ~ Internal Correspondence E

pate March 5, 1997
from  Ad Hoc Evaluation Group Location C8C-2

1o File Location

supject Use of revised ISI calculation worksheets and correction for curvature

V Closuxs Hemeo W: <'
7"/5 Evmcwmwrion sanie Pearmwiv 7o £ J:‘“g“,,-‘, 3/r/ar

Exmm 97-0/09 Pen Teccom AppRovme 20" Lo oy /100 P
During the 1997 inspection of Steam Generator 22, weld W-A, several indications
were reported under reports 87-0136 and 97-0137. Using procedure ISI-FE-1 Rev 2 M
to perform the flaw evaluation, it was determined by the level Il that the applicable 3/‘?'/ 97
worksheet (Figure 7) could be improved upon for these calculations. As a result, two
new worksheets were developed that have the following benefits;

e The determination of length varies with the direction of scan and is addressed by
the new sheets. Length of the flaw is determined by finding the difference
between L1 and L2 for perpendicular scans, and W1 and W2 for parallel scans.

e The level of recording in relation to DAC is corrected for flaws less than 100%
DAC and also provides a conservative recording level for flaws in excess of 100%
DAC.

o The methodology to calculate depth is based on metal path and obviates the need
to convert screen divisions into depth relating the calibration block to the
component.

Consideration of the effect of the curvature of the vessel on depth determination for indications
Report ind# scan type MaxMP Radius surfdist diff prev"S" corr"8" "S"from 0.4d

97-0136 6 3 cire 6.42 67.50 45366 01556 0.6204 0.7760 D 0.0028
7 3 circ 3.92 67.50 32481 00811 2.1407 22218 ID 0.0721
8 3 circ 2.29 67.50 16183 0.0203 1.4500 1.4297 oD 0.0678
9 3 circ 385 67.50 27224 00540 2.1124 2.1664 D 0.1160
19 4 circ 487 67.50 34436 00879 1.5538 1.6417 D 0.1004
1 N circ 149 67.50 1.0636 00068 0.8132 0.8064 oD 00778
12 4 circ 2.07 67.50 14637 00135 0.9899 0.8764 oD 00980
13 4 cire 364 67.50 25739 0.0473 22627 2.2154 oD 0.0849
14 4 cire 1.89 67.50 11243 00068 0.2870 0.6802 oD 0.1089
15 4 cire 5.39 67.50 38113 0.1082 12144 1.3226 0 0.0735
16 4 circ 2.65 67.50 18739 00270 1.6758 1.6488 oD 0.0584
17 4 circ 3.17 67.50 22416 0.0405 1.9445 1.8040 oD 0.1032

The information provided above was developed in response to comments from the reviewer of the |S! UT calculation worksheets,
The originai worksheets did not consider curvature when determining indication depth on the circumferential scans
The corrected values for “S" were reviewed against the calculations for surface proximity and value for "Y" and found to have no impact

on the acceptability of the indications.
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/) ISI Flaw Disposition Worksheet
¥ lSIchonNmnber T2 Flaw Num 3. item Numbe 14 ’
q; 6‘3 J Hr T B-?'*D MNUMWOIP“ '
Imnal K Reviewer 2 5. Code Edition and Addenda [ OK Reviewer ’
1 second interval & third ift&rval a ice 0 80 WBI [0 86 no addenda @& 89 no add 0 other
6. Acceptance Standard 2
B-3511 O wB-3512 O IWB-3514 C IWB-3515 0 (WB-3516 0 1wB-3518
O IwB-3§2 0 IWB-3523
0 (wWC-3410 O IWC-3511 0 IWC-3512 0 IWC-3513 0 1wC-3514 0 IWC-3515
1. Cuculmom‘ﬁﬁl( Reviewer
—
TFren  aftache 3 T . o b
sT q:{‘.&‘.\ QS"K NW&(‘M‘# ( = 0.¢ as= 0_9&‘?,
oL ¥ -
Fla 'me Subeurdace ’?lma»’ Tngy = S 160" & = 4 Gbnr
4 : "
7 0‘25:‘;/ . 3226 Pournd +H 0.32 I qo4¢
al +e b 3//0
e 4 12 subswrfac Flaw : 1
4m = 020K 2 4/%)
T . 1o = 0.0 0 pgound v e 'p
T Tasle Twe — 310 - | /. 90 40 3/‘/‘(7 ///V
Y 7.
——— ﬁ__—- Y = ‘i‘* &= e — = ‘% .:) y - /
0,30 4.4 ‘. ASE/
3¢ <, % Interpelathe
(Y Pelaten. % = 0.32 y M
471 ‘M/é
8. Resuits NOK Reviewer
o/! = 0' 3 )2
calculated @/t %=__ £ .0 % ~
Code allowabida/t Y= IS8k 4T H  3/3/9%
laminar flaw surface area: (075 fjlew)= NA
9 Table used for analysis OK Reviewer
IWB-3510-1 IWB-3510-2 0 (WB-3510-3 0 IWB-3511-1 0 IWB-3511-2 O IWB-3512-1
O WB-3512-2 IWB-3314-1 0 IWB-35142 0 IWB-3514.3 0 IWB-35144 0 IWB-3514-6
0 IwWB-3515-1 O IWB-3516-1 0 IWB-3516-2 O IWB-3518- 0 IWB-3518-2
0 IWC-3510-1 O 1WC-3510-2 O IWC-3510-3 0 wc-3511 O IWC-3511-2 O IWC-3512-2
O IWC-3513-1 ( T
10. Was linear interpolation used” ‘yes 3 no If no, why? |'
11. Was IWA-3200 Significant Digits For Limiting Values followed? [ yes O ” OK Reviewer «___ lfgp why?
12 The correct Code Edition and Addenda was available and used. M yes P f !!‘ ﬂ OK Reviewer f
T3 Statement of acceptability or rejectavility with basis 'T)K Revieyer l
® Accept. /?,O/ HCode allowablg 3[4/ Dealculated
Reject. Tf‘/h (@/HCode allowable F/(C/Ncalculated
3 0 OEM flaw evalubtin andbook,(«seg attached analysis)
{5 Prepared by and date 17. Approved by ang date
a— P
IY\, WL/ J/lé/q} Mq'mulmmuhuull olved with thix flaw sizing and flaw
dispasition were aware of th imecesity ihat the resudty ool i
Ihve rewits are correct avd e veihedoiogy weed 1y i aecordunce with ey urvru.nl ey with appicable codes
appiicadle ks, sindards. specifications and proxesdires ednres

[N USTUGNISNISIFOWRO DOC (51 Fiaw Disposition Worksheet Revision 0 REVISION 10-26-34 |




0.13 gEooaEmeEs 3 ST 4 =
= = Embedded Pew St RN
0.12 & : =___;'- + Eg‘\ ABOVE THIS LINE ARE
) IIII =% : =7 ‘,\ NOT ALLOWABLE
: : \
011 = = = : \
S ‘ £ i 10, 20, 30 yrs.
0.1 == = = e e
0.09 = :
e = = : f
; 0.08 -8 e
e 0.07 EFiqws in this
= = Region Must be ===
= = Considered & =
§ 0.06 Esm I : ;
= Flaws 223
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= : ALL EMBEDDED FLAWS
0.03 B - : = = \ (ON THIS SIDE OF
" =7 : : DEMARKATION LINE)
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0
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N F- Distance from Surface (&/)
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Figure A-2.4 Flaw Evaluation Chart for the Tubesheet-Channel Head Junction for
Prairie Island Units 1 and 2
X Inside Surface Surface Flaw Longitudinal Flaw

X Outside Surface X
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ISI Flaw Sizing Worksheet

l.BlMN?z 97‘0/3’6 2. Flaw Number l ) 3. ltem Number 7 2. :_.
18! interval OK Reviewer < ° T Code Edition and Addenda (@OK Reviewer _ 4./ 6. Method ¥ UT O RT |
O 2nd interval émmﬁ"_—ﬁ 0 80 W81 _[J 86 no addenda Wi 29 no addenda O other 0 PT QO MT
4 o
> L LS | 9090,
’ y
o5k
e
Top View |
I
k- 2.755|

Side View

273 Hall

8 Caleulatons (JOK Reviewer

g o e AN
Show determination of surface :;e‘w{[bb/ap

Show determination of type of "a” to use
{e e Q/%Gjeﬂ

9 ISL.FE-1 Paragraph 7.0 - “Rounding Off Method” was used. yes Pr!pv%l_ 24 nm«er_ﬁ

1
10. Code Flaw Dimensions Q'OK Reviewer __[.J - [ 3070 " a% 7
“t"s 018“ ucngo.’S’II ut 5 g'/w “f ”=U/A e o M “Wn= U/A,
1. Flaw Type [#OK Reviewer
[ Surface Planar (UT/RT) - rface P\M@'} O Laminar (UT/RT) C Linear (PTMT/RT)
17, Flaw Characterization Figure (FOK Reviewer _ 4 )
0 IWA.3310-1 0 IWA-3330-1 O IWA-3350-1 0O IWA-3380-1 O [WA-3400-1
P IWA-3320-1 0 IWA-3340-1 2 IWA-3360-1 0 IWA-3390-1
.3, Flaw Charactenization Figure Number aw | O Flaw 2 0 Flaw 3 (] Flaw 4 0 Flaw §
{4 Was IWA-3300 Flaw Charactenization followed O no_If no, why? - "
15 The correct Code Edition and Addenda was available and used. “ghues Pr ) @OK Reviewer 2 J \
16. Prepared by and date 17. Review by and date
m_ Oudd 2/23/77 £ 2 FARED
The results are correct and the methodology used 1s in sceardance with applicable codes, stondards This review asnures that the resdts are correci and the methoology weed i in accordanes wih
specifications and procedures cabie codes standards cations and

RW' 9’7‘0/258}
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Flaw Sizing Calculations Using Metal Path for Vessel Welds > 2"

For surface and subsurface single planar flaws oriented in piane normal to pressure retaining surface

ASME SECT XI 1882 W/ NO ADDENDA'T‘“JINITIAL TO VERIFY

ISi Report # 97-0136___ Evaluation Performed ay.'m__,/g% Date. 2/23 /2 7
Flaw#_17_____ Reviewed By: Date. 2-\L-487

Length

Length of the flaw "" is determined by finding the difference between L1 and L2 for perpendicular scans,
W1 and W2 for parallel scans.

L and W values are from page ___ of the UT report.

t= 4 1 (W2) - _-3.3 (W1) = _0.8_ inches

Thickness

Thickness of the component at the location of the flaw, using UT or nom wali (circle one).
This value is from page _1__ of the UT report.

“t" = §.160_inches

Calibration
The measured angle in the calibration biock was _45 . 0_ degrees

Caiculations using metal path From page ____of the UT report, Scan#__4

The flaw exhibited 20% DAC at _2 . 75 _and _3 48 _inches MP. Max amplitude is at _3 . 17_ inches MP
with the (ransducer exit pointat _-3 . 7 inches (W) from the centerline of the weld and _148 . 5 _inches
(L) from the 0" reference. (Use of 20% DAC vs. 50% max amp for indications > 100% DAC is
conservative.)

1) Determine tire upper depth of the flaw from the exam surface.
2 . 75_ (metal path at 20% upper) * COS of the measured angle _0.7071_= _1, 9448 inches
depth

2) Determine the lower depth of the flaw from the exam surface.
3 _48_ (metal path at 20% lower) * COS of the measured angle _0 . 7071_= _2.4607_inches
depth

3) Determine the depth of the flaw from the exam surface at the maximum amglitude point.
3 . 17_ (metal path at maximum amplitude point) * COS of the measured angle 0 . 7071_=
2 .2415 inches depth.

4)  Determine the distance from Q" reference to the maximum amplitude point of the flaw
3 17_ (metal path at maximum amplitude point) squared = _10 . 0489 _(a?)
2 .2415_ (depth at maximum amplitude point) squared = _§ . 0243_ (b?)
va*-b*=_2.2416_ inches of surface distance to the flaw from the transducer exit point
148 . 5_(Lmax) - _2  2416_ (surf dist) = _146 . 2584_ inches from 0" reference

5) Determine S by picking the smaller of the foilowing;
S=_1.9445 (result of 1) = distance between exam surface and the upper flaw tip
>> OR <<
S=_5.160_(part"t") - 2 4607_(resultof2)=_2.6993_ distance between the side opposite
exam surface and the lower flaw tip

6) Determine 2d in though wall thickness.
_2 .4607_(fromstep2) - _1.9445_(fromstep 1)= _0.5162 inches.

Determination of surface or subsurface

04d=(24/2)*04=_0.1032

Compare to S (from step 5)

IfS is less than 0. 4d, the flaw is surface. a=2d+S=___ ____ inches

If S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2=_0.2881 inches

!= 0.8 (fora/>05,!=2a) t=_5.160_(part thickness)

a= o_zisL(sudocircieone) $=_1.8445- " /9070;’&’{ PG __a 28"
Repont# 7 2-0/36%)

flawtrig (for parallel scans) Rev 0
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sunect Use of revised IS! calculation worksheets and corraction for curvature
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During the 1997 inspection of Steam Generator 22, weld W-A, several indications
were reported under reports 97-0136 and 97-0137. Using procedure ISi-FE-1 Rev 2 M
to perform the flaw evaluation, it was determined by the level Il that the apolicable
worksheet (Figure 7) could be irnproved upon for these calculations. As a result, two
new worksheets were developed that have the following benefits;

Pen Tecco~ AppRoom: 2=

Date

Location

Location

NS

March 5, 1997

cscC-2

Towe TorveS

7 ,'@ /*

33[ 1%

» The determinaticn of length varies with the direction of scan and is addressed by
the new sheets. Length of the flaw is determined by finding the difference
between L1 and L2 for perpendicular scans, ar4 W1 and W2 for parallel scans.

e The level of recording in relation to DAC is corrected for flaws less than 100%
DAC and also provides a conservative recording level for flaws in excess of 100%
DAC.

e The methodology to calculate depth is based on metal path and obviates the need

to convert screen divisions into depth reiating the calibration block to the

ccmponent.

Consideration of the effect of the curvature of the vessel on depth determination for indications

Report ind #

scan

97-0136 6
7
8
¢
10
1
12
13
14
15
16
17

3

R - R T S U SN U S )

type Max MP Radius surf dist

cire
circ
cire
cire
girc
circ
circ
cire
circ
cire
cire
circ

642
392
2.29
3.35
487
1.49
2.07
3 €4
1.59
5.39
265
2. 17

67.50
67.50
67.50
67.50
67.50
87.50
67.50
67.50
67.50
67.50
67.50
67.50

4.5356
3.2481
16183
2.7224
3.4436
1.0836
14637
2.5739
11243
3.8113
1.8739
2.2416

diff
0.1556
0.0811
0.0203
0.0540
0.0879
00088
0.0135
0.0473
00068
0.1082
0.0270
0.3405

prev "S" corr"S" "S" from 0.4d
0.6204 0.7760 ID 0.0028
21407 22218 D 0.0721
1.4500 1.4297 QD 0.0678
2.1124 2.1684 1D 0.1160
1.553¢8 1.6417 ID 0.1004
0.8132 0.8064 oD 0.0778
09898  0.9764 oD 0.0990
2.2627 22154 oD 0.0849
0.9970 0.9902 oD 0.1089
12144 1.3226 ID 0.0735
1.6758 1.6488 oD C.0594
1.9445 1.9040 o0 0.1032

The information provided above was developed in resporise to comments from the reviewer of the ISI UT calculation worksheets
The original worksheets did not consider curvaiure when determining indication depth an the circumferential scans.
The corrected vaiues for "S" were reviewed against the calculations for surface proximity and value for "Y" and found to have no impact
on the acceptability of the indications
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