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Northern States Power Company

Prairie Island Nuclear Generating “anit

1717 Wakonade Dr Eas!
Welich, Minnesota 55089

January 31, 1995 10 CFR Part 50
Section 50.55a

U S Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

PRAIRIE ISLAND NUCLEAR GENERATINC PLANT
Deocket Nos, 50-282 ‘“.icense Nos. DPR-42
50-306 DPR-60

o V. atio

By letter dated December "0, 1994, we submitted for your review the results of
analytical eva'uations of flaws detected in #11 and #12 steam generators.
These flaws were detected during inspections in accordance with ASME Boiler
and Pressure Vessel Code Section XI. The evaluation results were submitted
several month:> after the evaluations had been performed because we had just
recently oecome «ware of the Code requirement for submittal of the
evalua.ions. In thot submittal, we stated that we would complete a review of
other inspections by urnuary 31, 1995; if we determined that other evaluations
would have required submi“tal, we would submit those at that time.

We have completed our review ond determined that there are two additional
flaws (on~2 on steam generator #.] and the other on steam generator #22) that
needed evaluation and need to be submitted. These evaluations are attached to
this letter.

In addition, since the December 30, 1994 submittal, discussion with the NRR
Project Manager for Prairie Island prompts us to submit two Westinghouse
reports which are referenced by the flaw evaluation summaries. These
attachments are handbooks on {law evaluations for Prairie Island steam
generators and pressurizers.

Please contact Jack Leveille (612-388-1121, Ext. 4662) if you have any

questions related to w letter,

Roger O Anderson
Director

>
Licensing and Management Issues (QQMﬂ%V

¢: (see next page)
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USNRC NORTHERN STATES POWER COMPANY
January 31, 1995
Page 2

c¢: Regional Administrator - Region III, NRC
Senior Resident Inspector, NRC
NRR Project Manager, NRC
J E Silberg (w/o the WCAPs)

Attachments:

1. #12 Steam Generator Flaw Evaluation for ISI Report 94-0128, Prairie
Island Unit 1, January 31, 1995 (19 pages)

2. #22 Steam Generator Flaw Evaluation for ISI Report 89-364, Prairie
Island Unit 2, January 31, 1995 (24 pages)

3. Westinghouse WCAP 13032, Handbook on Flaw Evaluation, Prairie Island
Units 1 and 2 Steam Generators, Upper Shell to Dome Weld Region,
July 1991

4. Westinghouse WCAP-14166, Handbook on Flaw Evaluation for Prairie Island
Units 1 and 2 Steam Generators and Pressurizer, January 1995
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#12 Steam Generator Flaw Evaluation for IS| Report 94-0128
Prairie Island Unit 1

January 31, 1995




(26 ISI Flaw Disposition Worksheet

um - 2 Flaw Nymber 3. ltem Number 14. Jital Number of Pages
» / CI0 B
4. nterval Reviewer B §. Code Edition and Addenda B1 OK Reviewer .
0 second interval @ thi rval preservice O 80 W8! [ 8,noaddenda (3 8% no addenfla (1 other _
6. Acceptance Standard K Heviewer = T T
O IWB-3£10 IWB-3511 0 IwWB-3512 0 "vB-3514 0 1wWB-3515 0O IWB-3516 0 1wB-3518
NA 0 1WB-35 IWB-3523
0 IWC-351 a IwcC-3511 0 IwC-3512 0 IwC-3513 0 IwC-3514 ) IWC-3515

7. Calculations K iewer

Fam Hitahdd £ pAv @y (orllhet A= (5" ¢= o
brow 2 BES", §= 02 :
Rbe w  Attcdwat [ - Fw Gafurion chat

brdy 24 € oy §{= sre , F,ev a4 | enr
t = Q2% 1 o8 t T - g 6%
2:_9 2l 'L_'_EJ_QX' = o 93%0 = o4l > 00o%%
€ 369 Pondd v 075 Patddd *» o.0N
> o (ooN ‘
PansA  + 010 At -z : 0.0 Yusuld - @Y (S«. stA)

o £ o TRUE

Qm q Js i her
Z'L ;& w) Areceptnble /)hy,(,

w8 fccertble
i Resuis @ OK Reviewer = o
akl=

AMA

calculated 0/t %= <0 ‘%
Code allowabjg a/t %= A4

laminar ﬂaww(acc area: (0.7 ¢ftew)= égﬁ
(G lable used for analysis OK Reviewer

0 IWB-3510-1 IWB-3510-2 O IWB-3510-3 0 IWB-3511-1 0 1.vB-3511-2 0 1WB-3512-1

0 IWB-3512-2 IWB-3514-1 0 IWB-3514-2 O IWB-3514-3 0 1wB-3514-4 0 1WB-3514-6
A«IA 0 1WB-3515-1 0 IWB-3516-1 0 IWB-3516-2 0 IwWB-3518-1 0 IWB-3518-2

0 IWC-3510-1 0 TWC-3510-2 0 IWC-1510-3 0 IWC-3511- I 0 IwC-3511-2 0 [WC-3512-2

£ IWC-3513-1

10 Was linear interpolation used” [Jyes (no ifno, why? Aur /1« /
11. Was IWA-3200 Significant Digits For Limiting Values followed? (f yes 0 nof &8 OK Revle?/ , why?
12. The correct Code Edition and Addenda was available mé{scd (] yes Prep K Réviewer ,(, ﬁ 7%

13 Statement of acceptability or rejectability with basis OK Reviewer

T Accept. O (a/hcode allowable = (@/f)dalculated
[0 Reject. O (@/Ncode allowable < (A/Ncalculated
Kl OEM flaw ev a{uatfonjmndbook (see attachud analysis)
15 Prepared by and date Eng|negting r by and date 17. Approved by and date

W 1B Jo (b ([mbs

} This approval assures that alf ivolved with this flaw stzing and flaw
uf‘og“ “W ﬁ’l’f( axyures thal the reswits are covr- . g wi e s thodology digposition were aware of the mecessity thai the results axd the

The rexsiis ave corvert amd the meethodiogy vied is b gecordance with pccoedkince with applicable oo ex <amwds miethoct oy are correct umd in accordance with wlichl coddes,
applicadie codes sty pecifications and procedvre s o ons and procedures stgrxdords, specificatians wwd procedures

(«'{L? /}//}/C,C PR ¢ ‘75

N5P O JW IG NS"KI%)WHJ »n( l I Puw &% tromr " woflmcn Revis: on 0 REVISION 102671 I




TN Ll Pisdsian

QP(’ B G sHE (ﬂ—"\
Fipw = B y/".?:‘ﬁ'

Wy ot el 141066 (pgiet) Arthchnont | Py 10k |
Surface/Embedded

Flaw Demarkation

Une

0.13

2 Embedded Flaw ot prrts
5258 3 e FLAWS WITH a/t

H
§13¢
288
e
8
"
31
1
H
H
:
s
x
3

" ey srbrreoni . s A ABOVE THIS LINE ARE
et & s et . e S 44
. e
e s = =3 T s et | NOT ALLOWABLE
e e e g 3% £ % Sesessans IS Savamws o
= s tes; s2i 2
- T - fo st rrtrrit s i eerrsd foene
0.11 SR T ety et e
: i 13 S 10, 20, 30 yrs.
I T : aas dis : eratssase:
0.1 ; : =D -
X .4 > - : ;Kll
7 B
==s : ittt :
.- p 4 2 -
0.08 haet - = ¥ :
— e - + +
g *+ s
RS. = = 3 Soe v : 1 The it
~ 0.08 &= =83 = =+t
= e e $ :
) 2 Surface 43t - : : :
T gy Eormmeetin : :
o P97 EFawsinthis EEmHEmofiot T
0 Reglon Must be ;i & Setseeteress t
_.C_ 0.06 _:gComlduod LIEIt et * L
. . " ron . - +
o - Surface g : :
= = Flaws ' Srete iy : *
0 b > - h o T
: : : InnT Fims * |
= 0.05 = : S -
(40} T it + + * vsaeye T
i = < i pase
O 3 e e Tt - N
.04 -
2 T O\ i
= o SEHES  ALL EMBEDDED FLAWS
0.03 Bt ey SESSE  (ON THIS SIDE O
TpeserretEe 3 : T : + DEMARKATION LINE)
: :
R I mi : ARE ACCEPTABLE PER
0.02 == - RS EE  CRITERIA OF IWB 3600
: HHTTT : £l AS LONG AS 20150.25
4 & - + +t
7 * + e 1T
O 0 —f- -~ T - 3
01 =2 =t : : o
B e Seeenseess oo st : 23 2
2 22
=, RSt et st tas e e : :
f T+t 43+ roaeswd o > T
st i

0 . o
0 0025 005 0075 0.1 0.125 0.15 0.175 02 0225 025

Distance from Surface (6/t)

Figure A-6.4 Flaw Evaluation Chart for the Upper Shell-Cone Weld for
Prairie Island Units 1 and 2

X  Inside Surface __ Surface Flaw Longitudinal Flaw
X Outside Surface X  Embedded Flaw _X_ Circumferential Flaw
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ISI Flaw Disposition Worksheet

17181 Report Number — o @

¥ e 2. Flaw Number 3. Item Number 14 Total Number of Pages
f Gy ?ye ' Cl 0
4. 181 interval OK Reviewer S Code Edition and Addenda # OK Reviewer A
0 second interval B third i U preservice 0 80 W8! [] 86 no addenda SR 89 no addénda (] other
6. Acceptance Standard {J OK Keviewer
O IWB-3510 0 IwB-35i1 0 IWB-3512 O IWB-3514 0 1WB-3515 0 IWB-3516 0 IWB-3518
1 1WB-352 0 IWB-3523
& (WC-561 1 IwC-3511 O IWC-3512 0 IwC-3513 O IWC-3514 0 IWC-3515
7 Calculations 0 eviewer
For  ftidied =0 P Cithy  uedbeot = L= Lt | e: RS et 348"
S¢ ear” , Fmv T\,ﬁc= Subswusthe phv
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268 o8y let Y= 10
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‘/é 9 Gda me Yerost oo 04y
/4 €24 . {38 £ 2 4o :/é % 3 2.9 4+ ot 0N (23 t8) 229 - 2o
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0.16 YR | r A 2.0 /€ % S 4 3.48-0 (Se-5) = 34M =2y
t’)“ . Ld J’
0.20 &7 3 R e ekl
Cnce 7€ greped = s09. s groths Qe Y olde st > Y% fus €268 oK 7 oyl
This  Insration Js Rejectdole  wiey This achnd.

8 Results @ OK Reviewer _ q .

at=_o.lb
calculated a/t %= SSo %
Code allowabl§ a/t %=_ 2 ¥ %
laminar flaw surface area. (0.7§f (e w) = A
9 Table used for analysis OK Reviewer -
0 IWB-3510-! WB-3510-2 0 IWB-3510-3 [ IWB-3511-1 0 IWB-3511-2 0O IWB-3512-1
0 IwWB-3512-2 FWB-3514-1 0 1WB-3514-2 0 IWB-3514-3 O IWB-3514-4 0 IWB-3514-6
1 IWB-2515-1 0 IWB-3516-1 O IWB-3516-2 0 IWB-351841 0 TWB-3518-2
RIWC'JHO"[ 0 IWC-3510-2 O IWC-3510-3 0 IWC-351 441 0 IwWC-3511-2 0 IWC-3512-2
0 1WC-3513-1 /

10. Was linear interpolation used? B yes [ no If no, why?
11, Was IWA-3200 Significant Digits For Limiting Values foliowed? p yes
12. The correct Code Edition and Addenda was available m}lsed § yes Prepgfer %

o 14

Rtvie{?( 4 If Ap, why”?
¥ OK Reviewer .

0 Accept.
K Reject.

13, Statement of acceptability or rejectability with basis P OK Reviewer =

O (@/Hcode allowable = (@/Dcalculated
® (a/Hode allowable < (@/Dealculated

1S Prepared by and date

Lw.‘-/-r,mklv conde s, seunderds specdficutions aend procedures

1l

- o £
,7,/e.: z% /.26 6% g
The reviidts ave correct aont the methodoiogy wwd it in accordhyce with

surdiince weth applicable codes, siancards,
fioews and procesdires

" oaae 2698

wr st the reanliz ure correct amd the methedology

[0 OEM flaw evalugtipn handbook (see attached analysis)

Ebg ccriy-ﬂw by and date

17 Approved by and date

L Bk F a4

This approvel avwres that all inveslved with thes flaw sizing and flow
digpasition were aware of the necessity that the reswiis wad the
methodkology are correct and in socordaee with upplicadle codes,
sharioards, specifications and procedieres
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" ISI Flaw Sizing Worksheet_

7 Flaw Numbe T Tiem Number '
clan / e /.10
4. 181 interval SOK Reviewer __ a3~ 5. Code Edition and Addenda § OK Reviewer % . 6. Method % UT CI RT
0 2nd interval P& 3ed interval O preservice O 80 W8l O 86 nc addenda 89 no addenda other _ O PT O MT

| ’
7 Flaw Sketch FLOK Reviewer pag~ ) 23 / % > I

Front View
] A
i e ’
g e raas 2.0%
0.31" J,
T 015"
TH Y
“Fop View G4
[
/ I
Flow |
et sunine, — S
I
' .
Side View

Flaw ,

8. Calculations ¥ OK Reviewer _ @
Show determination of surface or subsurface

s€e q‘f/a bzej

Show determination of type of "a" to use

s ee Q#’o b( " ;0
1o ‘ J
9. ISI-FE-1 Paragraph 58 - “Rounding-Off Method" was used. Bd yes Preparer [XOK Reviewer
10. Code Flaw Dimensions & OK Reviewer

"l " o ,'/2510 ucn = 0. | 1;" “fm” = 3.680' “rm:md” -~ Aj/ﬁ usn - 0'75,'
[ 11, Flaw Type 29 OK Reviewer W

“W'= A

0 Surface Planar (UT/RT)  Prsubsurface Pian n 0 Laminar (UT/RT) O Linear (PTMT/RT)

12, Flaw Characterization Figure JA.OK Reviewer
0 IWA-3310-1 0 IWA-3330-1 0 IWA-3350-1 0O IWA-3380-1 0O IWA-3400-1
%T\VA-JROJ 0 TWA-3340-1 O IWA-3360-1 0 IWA-1390-1 *

13, Flaw Characterization Figure Number PR Flaw | O Flaw 2 0 Flaw 3 0 Flaw 4 O Flaw 5

14, Was IWA-1300 Flaw Characterization followed? ﬁ yes (O no Ifno, why?
1S, The correct Code Edition and Addenda was available and used. P yes Preparer

16. Prepared by and date

Do Jott  nf22/7f

v oAl

e T JOK Revicwer
- 1 2~
17. Review by and d“‘%/ -/— n/l L/‘H

The remdis are correcs awl the methodology wned it in accordance with appheable codez siordacds
L Ec‘/kmm-u ol procedwees

This review avwres thal the reswlts are correct and the methedology used is in accordance with applicabie

coukes, sicoekirds, specifications e procedures
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REVISION 10-17-9¢ I

[ NSP OMENGNSTUSIFSWRODOC 151 Flaw Siting Wor theet Revision 0




Flaw Sizing Calculations for ISI RPT # 94-0128

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

ASME SECT XI 1989 W/ NO ADDENDA Z/‘fj INITIAL TO VERIFY

———
ISi Report # gg-wz 2 Evaluation Performed ‘B%é—ﬂ Date: !/ /12/ 7/

Indication #__ Reviewed By: Date:_ (2 /: ;Z
NL'ﬁ(; A4S
ength
Lergth of the flaw "L" is det 'frmined by finding the difference between L1 and L2. -
L1 and L2 are from page _9_ of the UT repont.
= Y0y 225‘ (L2) - Yo5. 25" (L1) = _/./2S /25 inches.
1Y 9.3575" 23 125"
Thickness

Thickness of the component from nominal wall value.
This value is from page _/_of the UT repont.

“t'= T 68 inches

Calibration
From the calibration report ( Wi -0/l), the calibration was performed on a “T" = _1 S© _inch thick
block.

Calculations
From page __{_ of the UT report the flaw exhibited 50% Peak Amplitude (mducauon did not reach 50%

DAC)at_S .55/ and _S .9 Y _inches of metal path at $.20_and $.75 inches from the weld center.
line respectnvely A manual plot was made with this information which provnded depths for these points

as © .75 and _/ . /2 _inches from the inner surface.

1) Determine € in inches.
S=_¢ .75 inches (as measured for 50% point closest to surface).

2) Deterriine 2a in inches.
2a=_/_.+2 (inches depth at upper 50% pt.) - 2. 7S (inches depth at lower 50% pt.) =

_© .27 inches.

Determination of surface or subsurface (*a" and “d" are equivalent)
0da=(2a/2)*04= O O7Y

Compare to S (from step 1).

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

if S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2= 0.1 §s inches.

- —————————————— - ———— . —————————————————— - — - —— - —————— -

t=_/ . /25 (fora> 0.5, 1 = 2a) t= SQ‘Z_(pan ™
a= o /185 (surf o circle one) s= _0.75%

NOTE: Tese values were derived without applying beam width correction.

flaw-12 rev 0

Pa Z2°




Pl 1 Indication Review

Rpt # - 94-0128 Iso # - I1SI-43A

Item # - W-F Indication # - 1

New Iso # - ISI-43A New Item # - W-F

Method - UT 60° Procedure - NSP-UT-3 Rev 5

Code - ASME Sect XI ‘89 with No Addenda

Discussion -

This indication is being re-evaluated in response to Audit No. 94-19-OUT, Finding 94-
28 on Inappropriate Flaw Analysis for ISI. This action is taken to ensure correctness of
the original disposition of this indication and to provide additional OJT for the M&SP
personnel in performing flaw evaluations.

The indication was reported as a linear with a length of 1 1/8" and an amplitude of 30%
DAC. This weld had been previously examined and reported on report #91-0164.
There were no indications noted as a result of that examination. The requirements for
recording of indications have become more stringent in the edition of the code required
for the third interval. Due to the transition from the cone to the shell on this weld it was
decided to use a beam plot to determine the dimensions of the indication for evaluation.

Assumptions -

The evaluation that is provided does not take inio account the effect of beam spread on
sizing of indications. If this were factored into the calculations it would reduce the
through wall dimension and also increase the “S” distance. Our approach is more
conservative.

Code Requirements -

ASME Sect XI IWA-2232 refers to Appendix 1 which refers to Sect V Art 4 with
supplements. Supplement 10 deals with reporting criteria and requires that “Angle
beam reflectors that produce a response greater than 20% of the reference level shall
be investigated. The maximum amplitude, location, and extent of these reflectors shall
be recorded. The operator shall determine whether the indication originates from a
flaw or is a geometric indication in accordance with Supplement 11. When the reflector
is determined to be a flaw, the acceptance standards of IWA-3000 apply”.

Summary -
The indication noted on this report exhibited an amplitude in excess of 20% of the
reference level and requires evaluation to the code acceptance standards.

Prepared By T —30@’4 Lo/ZE

LT
Reviewed By "4’/////4\

-
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Northern States Power Company Prairie Island Unit 1 Report# 94-0128
Operations & Maintenance Supt 60° ULTRASONIC EXAMINATION Source Doc=C 1. 10
Materials & Special Processes REPORT (3rd 10yr) s/N 1071
System 1580 Item Item Description
STEAM GENERATOR #11 ISI-43A W-F TRANSITION - SHELL
S A72 Actli . : e
.| Materia SASTICRACLI size/Length | Thick/Dia | Temp ) surface Condition
SA-TIIGRCE /| BA-5IIGAE? 175"e 3.680 90'F | BLENDED
Procedure W R Number ISI Contractor Exam Date
I8I-UT-3 Rev 5  Field Change N/A 9402190 LMT 05/18/94
Calibration Beam Angle Temp Gauge S/N Exam Start @ 0941 hours
Report Nmbr WLT-011 60" (Nominal) NSP-030 Exam End @ 1200 hours
Erraluation Level Reporting Level Cal Block 26 Ref Sensitivity 58 dB
20% DAC 20% DAC Ref Std LMT - Scan Sensitivity 70 dB
RESULTS NAD = No Apparent Discontinuities; L = Linear; S = Spot; M = Multiple
GEO = Geometry Visual = Non-Section XI Visual Examination
Scan |Res-|Indication|Sweep|Metal Surf Cire Axial Indication
Nmbr {ults|Type Loc'n|Path |Dist Location Location Length $DAC
1 IND L 6.8 5.51 |4.77 (33* 8" 5.0 1-1/8" 30
2 NAD
3 NAD
4 NAD

LIMITATIONS: §"x8" WELDED PADS D.S. AT 5'8%, 17 3", 18' 10" AND 14'2"

REMARKS E.Jf @V!éiLEVEL [

Twdreation e viewed oo r sowpy i o.ucf-hbh,
Rater

1

SKETCH

Frow

) {
™ . -~ .
el Glel9y
FSRSONNEL %
Examiner: /*/\~ 1I
L. THOMAS Level
Examiner: }Qliiggnlégﬁ 1X
JL. ERS Level
Contractor ) .
Review: o (M_‘/_Aﬂ _f_/gf/?
it = = o pate
NSP :
Review: ﬂ é‘_/ZP_’f
) Date
ANTI i /
Review: f ’-{ & /;__Q/ZZ/
\ SRR Date
n : page 1 of X
USSR, 4
.f‘,ﬂw"
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Northern States Power Company prairie Island Unit 1 Report# 94-0128R1
Operations & Maintenance Supt 60° ULTRASONIC EXAMINATION source Doc=C 1. 10
Materials & Special Processes REPORT (3rd 10yr) S/N 1071
System 180 Item Item Description
STEAM GENERATOR #11 ISI-43A W-F TRANSITION - SHELL
Materia size/Length Thick/Dia Temp surface Condition
33GF 175" 3.680 N/AE | N/A
Procedure W R Number ISI Contractor Exam Date
1sI1-UT-3 Rev 5 Field Change N/A 9402190 LMT 06/08/94
Calibration Beam Angle Temp Gauge S/N Exam Start @ N/A hours
Report Nmbr N/A N/° (Nominal) N/A Exam End @ N/A hours
Evaluation Level Reporting Level Cal Block N/A . Ref Sensitivity N/A dB
N/A% DAC N/A% DAC Ref Std N/A Scan Sensitivity N/A dB

RESULTS NAD = No Apparent Discontinuities;

L = Linear; S

= Spot; M = Multiple

GEQ = Geometry Visual = Non-Section XI Visual Examination
§can |Res~-|Indication Sweep |Metal surf Circ Axial Indication :
Nmbr |jults|Type Loc'n|Path |Dist Location Location Length %0AC
1§ NAD '
2 NAD
3 NAD
4 NAD
LIMITATIONS. NONE ATJ
REMARKS: SEE REMARKS ON-ISI 3RD 10-YEAR REPORT #94-0128 FOR EVALUATION.
SKETCH PERSONNEL
Examiner:
N/A Level
Examiner:
N/A Level
Contractor
Review: ,/Z{;f;;’ .
7 Date
NSP
Review: _é_/zkf{
Date
ANII %/
e ¢ ~
Review: / (_.__/é/zz
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INDICATION DATA TABULATION SHEET

e

Examination Report#___ 94 -0t7. 0
FORWARD BACKWARD L1 L L2
IND SCAN | % OF W MAX 50% DAC 50% DAC 50% 50%
# # DAC W MP Wi MP W2 MP DAC MAX DAC REMARKS
{ { 207 1825 |5.Lo1l5.00 | 6. 5SS 6.7S | £§9Y 3125 123'g" 1339311 iLincar /
//
/'/
N /
]
-
//
SCALED PLOT
SEC ATTACHED ] Datum 0 ]
t1a
! L max I
o T
\ 000
=] I
— wi-»
Examiner W.L. TROMRAS Date IO
Examiner Date Page 4 of %7
é

Py



S CALED PLoT

Report # T4 .oi2¢

Page __ $ of ?_j
Aﬁ.‘{’éw




..'
Semia

JUN-28-94 TUE 15:17 OPER & MAINT SUPPORT FAX NO. 6123477388 RR

APT # 94-0128
IND # 1 REV16/28/94
PLANAR FLAWS a/l (ASPECT) RATIO
FOR ALL FLAWS
|= 1.13 = LENGTH OF THE FLAW AS DETERMINED BY FINDING

------------ THE DIFFERENCE BETWEEN L1 AND L2 (50% PTS FOR LENGTH)

FOR SURFACE PENETRATING FLAWS

a= 0.00 = DISTANCE BETWEEN THE ID/OD SURFACE OF THE COMPONENT AND
---------- THE POINT OF MAX THROUGH ~-WALL PROPAGATION OF THE FLAW

a/i= 0.00 = THIS IS THE ASPECT RATIO FOR A SURFACE PENETRATING FLAW

FOR NON~SURFACE PENETRATING FLAWS

S= 0.90 = SEPARATION DISTANCE BETWEEN THE I0/00 SURFACE AND
~~~~~~~~~ THE CLOSEST APPROACH OF THE FLAW

THROUGH WALL DIMENSION OF A NON-SURFACE
---------- PENETRATING FLAW

S
a
it
o
[
—
i

DETERMINATION OF SURFACE vs SUBSURFACE

PRODUCT 0.04 = DIVIDE 2d BY 2 AND THEN MULTIPLY QUOTIENT BY 0.4
a= N/A = IF *$" IS LESS THAN PRODUCT ABOVE THEN FLAW IS SURFACE
~~~~~~~~~~ ~ ADD 2d TO §
a= ¢ - [F"S"1S GREATER THAN PRODUGT ABOVE THEN FLAW IS
----- - SUB - SURFACE ~ (2a = 2d) DIVIDE 2a BY 2
afl= 1,29 = THIS IS THE ASPECT RATIO FOR A SUB ~SURFACE FLAW

a/t RATIO

THE ASPECT RATIOQ IS APPLIED TO THE APPROFRIATE SECT XI TABLE AND THE
ALLOWABLE a/t PERCENTAGE IS DETERMINED FOR THE SUBJECT FLAW

t= 3.68 = NOMINAL (OR ACTUAL) THICKNESS OF THE COMPONENT
a= 0.10 = EFFECTIVE THROUGH-WALL DIMENSION AS DETERMINED
—————————— FOR THE TYPE OF FLAW ABOVE
at%= 2,72 = DIVIDE EFFECTIVE THROUGH-WALL DIMENSION (a) BY THE

NOMINAL (OR ACTUAL) THICKNESS OF THE COMPONENT

2815, /% ALLOWED BY USE OF LINEAR INTERPOLATION 9//7

~y ,;de/d ‘/cuuﬂﬁzﬂ&w ;.,4;‘%-47/ € / 28 /‘1 : H (/'Z
p= R )

_of
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Northern States Power Company Ultrasonic Calibration Calibration
Operations & Maintenance Support Report Number WLT-011
Materials & Special Processes Date: 05/18/94
Procedure ISI Contractor N
, Initial Cal @ 0801 hrs
ISI-UT-
%‘ SI-UT-3 Rev 5 Field Change N/A | LMT Check @ 0941 hrs
Calibration Block Serial Number 26 Type BASIC g:“: @ s :"
Matenal: C/S Size 6" Thickness 3.50 Ch:k g N/A hrr:
Temperature 65°F Entry Surface N/A Final Check @ 1630 hrs
Temperature 65°F 093014
Ultrasonic Instrument
Manufacturer PANAMETRICS Model EPOCH 2100
Serial Number 91042006 Recalibration Due 7/13/94
Search Units
SIN Angle Freq Wave Mode Mfr Size Index-Nose Wedge Mfr
R5239 60 2.25 SHEAR HARISONIC 1"x.5" N/A HARISONIC
N/A N/A N/A N/A N/A N/A INA N/A
Refracted Angle in. SU#1 Su#2 Search Unit Cable Temperature
Calibration Block 58 N/A Type RG-174 | Gauge S/N
Reference Standard 58 N/A Length 24' | NSP-030
Connectors 1
AMPLITUDE LINEARITY (Signal 2 shall equal 50% of Signal 1, £5% F.S.H.)
Signal 1 (Set) 100 90 80 70 60 50 40 30 20 10
Signal 2  (Read) 50 45 40 35 30 25 20 15 10 §
AMPLITUDE CONTROL ACCURACY
Amplitude Setting, % F.S H./db Change 80/-6 80/-12 40/ +6 20/+12
Acceptable Range, % F.S.H. 321048 16 to 24 64 to 96 6410 96
Actual, % F.S.H. 40 20 80 80
Status Display
Reject 0%
Gain/Sensitivity 49.0 dB Sweep .824 in/div
Delay 0.00in Zero 15.300 usec
Filter 2.25 Mhz Damping 150Q
Gate Start 0.886 in Energy HIGH
Gate Width 8.085 in FULL WAVE (Detector)
Gate Level 20.0% P/E Mode
Velocity 1268 in/usec 60.0 (Angle) /3.50 in (Thick)
Beam Spread. (UT-3, UT-3A, only) YES Signal to Noise Ratio (UT-16 only) N/A
REMARKS: NONE
PERSONNEL / REVIEW
Examiner %./5"\- = e Contractor
W Level Review 7 42 icetotlir i’if.’?.f
Examiner ¢ b =
EJ FAVLIC Level NSP B
Examiner _ Qs T Review 4 _.j__/__Z_[z_/le
J.L VERS Level 5 /)
Examiner - - ANII »// ( A
N/A Level Review '/'_7*",_9‘3(;’ A, _C«'_/_Z_/j
UTWLTO11.DOC Revision §/94 Page 1 of _ L_‘{



Northern States Power Company Ultrasonic Calibration Report Calibration
Operations & Maintenance Support DAC Curve Report
Materials & Special Processes Number WLT-011
I I I I I I I I
I I I I | | I I
80 | [
S I I I I I I I |
l I | | I I I I |
G I I
N l N I I I I I I I
A I I I I I | I I I
L 70| |
I I I | I I | I
A | | I I I I I
M | I
P | I l I I I I
L | I SRR I | | |
| 50 | I
T I I I I I | I I
X
g : Y | I I I | I :
E | 1 NU s b | |
| R \\ I |
30 | = |
I I I I I . I
I I I I I I - . 4l
I - +
I I : I I I I
I | | I I |
10 | ,I‘ |
I I I I i -] I |
I I I I I I
I I
0 3 4 5 6 7 8 9 10
SWEEP
Reflector Number 1 2 3 4 5 6 7
Identification 1/4T 12T 3/4T 5/4T PLANAR ROMPAS N/A
SDH
Amplitude (% fsh) 80 50 32 18 12 45 N/A
Sweep 2.0 4.0 8.0 10.0 80 1.8 N/A
Metal Path 1.688 3297 4.985 8.338 6.594 1.483 N/A
Surface Distance 1.460 2.852 4312 7.212 5.704 1.283 N/A
UTWLTO11 DOC Revision 5/94 Page 2 of _‘t



Northern States Power Company Ultrasonic Calibration Report
Operations & Maintenance Support Beam Spread
Materials & Special Processes

Calibration

Report

Number WLT-011

Beam Spread Data
Surface Distance, Rargf. Metal Path, at:

Reflector | Leading  (50% Maximum) Maximum Amplitude\ Trailing (50% Maximum)
Surf Sweep M P. | Surf Sweep M. P Surf Sweep M. P
T/4 § 1692 2.3 1.957 | 1.460 20 1.688 1.208 1.7 1.396
2T/4 | 3.249 44 3.757 | 2852 40 3.297 2.553 3.7 2.952
3T/4 § 4630 6.5 5353 | 4.312 6.0 4958 3.798 55 4576
PLANAR || 6 062 85 7.008 | 5704 8.0 6594 5272 74 6.095
5T/4 | N/A N/A N/A | N/A N/A N/A N/A N/A N/A
Near / Far Surface Resolution Data
Near Surface (Rompas Block) Amp Sweep M.P.
“Near" Side-Drilled-Hole (~0.3" depth) N/A N/A N/A
“Far" Side-Orilled-Hole (~0.7" depth) N/A N/A N/A
Straight Beam
Far Surface (Calibration Block) Amp Sweep M.P.
Notch N/A N/A N/A
Back Reflection N/A N/A N/A
Angle Bearn
Far Surface (Calibration Block) Amp Sweep M.P.
Clad Interface Side Drilled Hole N/A N/A J N/A

Estimate of Near Surface Resolution: N/A inches below front (entry) surface

Estimate of Far Surface Resolution: N/A inches below front (entry) surface

T SR TR SR ST S S gt EN RS e Trezanes

UTWLTO1E DOC Revision 5/94
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#22 Steam Generator Flaw Evaluation for I1SI Report 89-364
Prairie Island Unit 2

January 31, 1995




Pl 2 Indication Review

Rpt # - 89-364 Iso # - 2-1S1-37

Item # - W-A (12't0 22' 3") Indication # - 1 through 4

New iso # - 2-1S1-378 New Item # - W-A

Method - UT 60° Srocedure - NSP-UT-3 Rev 4 w/FC-1

Code - ASME Sect XI ‘80 through Winter ‘81

Discussion -

These indications are being re-evaluated in response to Audit No. 94-19-OUT, Finding
94-28 on Inappropriate Flaw Analysis for ISI. This action is taken to ensure
correctness of the original disposition of this indication and to provide additional oJT
for the M&SP personnel in performing flaw evaluations.

The three indications were reported as “Linear”. The maximum amplitudes for these
indications were 40%, 20%,45% and 40% of DAC respectively. The depth of these was
approximately 28%, 31%, 43% and 28% respectively from the O. D.

Assumptions -
None

Code Requirements -

ASME Sect XI IWA-2232 (a) references ASME Sect V Article 4 for conduct of the
examination. Paragraph T-441 8 (a) states “Record ali reflectors that produce a
response equal to or greater than 50% of the distance-amplitude correction (DAC)" and
“Record surface reflectors that produce a response equal to or exceeding the
calibration amplitude established per T-432.3.1 (d)". The last is a reference to the
amplitude of the notch in the far surface of the calibration block.

Summary -

The indications (1 through 4) noted on report #89-364 are not surface related and
therefore the requirements for recording in relation to the DAC apply. These
indications are acceptable and require no further evaluation.

Caiculations - From calibration report KJL-001 the ID notch is at 8.3 screen divisions
and 11.33" metal path with a measured angle of 61 deg in the cal block.

Ind #1 - cos 61 deg = 0.4848 0 4848 * 3.02" MP = 1.4641" depth from outer
surface 1.4641" 1 5.312" = 0.2756 or 27.56% depth
Ind #2 - cos 61 deg = 0.4848 0.4848 * 3.36" MP = 1.6289" depth from outer
surface 1.6289" /5312 = 0.3066 or 30.66% depth
Ind #3 - cos 61 deg = 0.4848 0.4848 * 4 67" MP = 2.2640" depth from outer
surface 2.2640" 1 5.312" = 0.4262 or 42.62% depth

10of2



Pl 2 Indication Review

Ind #4 - cos 61 deg = 0.4848 0.4848 * 3.02" MP = 1,4841" depth from outer
surface 1.4641" / 5.312" = 0.2756 or 27.56% depth

Prepared By /{AH J&W Lot TF

P
Reviewed By /%///L/‘

12/ 1i/G4

2 of 2
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R.pon Number 1 Flaw NuTr ) [ 73 Ttem Number 14 Total Number of Pages
x gy -2 S g 2 2
Interval Rcvkwer 5. Code Edition and Addenda K Rzviewer .
Wsecond interval i o ice O “oW8l [ 8600 addends [ 89 no ¥ other_ A AA

ISI Flaw Disposition Worksheet

. Acceptance Standard

MA

O gvB-3s11 0 1wB-3512 O IWB-3514 0 iwB-3515 0 IWB-3516 0 1wB-3518
0 IWB-3523
0 IWC-3511 0 IWC-3512 0 IwWC-3513 Cl IWC-3514 O IWC-3515§

0 IWB-15
0 IWB-35
0 IWC.3580

7. Caleulations

RSe 4o amached  Finv fwrlAamos vt Five T = Swia  plns
S . o321 _  o.fee Foaded 0.50

A o Tyl

< s 012!  ,ee - €. 7672 Fandd w 20 %

L4 <3l

Plot o

p(of'

K Reviewer
Fom Attihd s paw S2ry cartibet: 4 02, 97 6.3x]

of

bon = SR, S: ew

_(j u, RS Zf ulrg e above  ( see M)

: 20%  Veit _}7 _ o® 08 wrtha BuB - See Aoeptolle /e]./b».

laminar flaw sugfice area; (0.7

8. Resv "%Reﬂﬂur
al= .5V

calculated 0/t %= 2.0
Code allowabj a/t %= AVA

tew)=__ AA

) IWB-3510-1 IWB-3510-2 0 IWB-3510-3 0 IWB-3511-1 0 IWB-3511-2 0 IWB-3512-1

£ IWB-5512-2 IWB-3514-] 0 IWB-3514-2 ] IWB-35i4-3 0 IWB-35144 J IWB-3514-6
A//A ) IWB-3515-1 € IWB-3516-1 ] IWB-3516-2 O [WB»JSII- 0 IWB-3518-2

0 IwWC-3510-1 0 IWC-3510-2 0 1wC-3510.3 O IwC-3511 0 I\V 35112 0 IWC-3512-2

O IWC-3513-1

9. Table used for analysis OK Reviewer

10, Was linear interpolation used? L) yes B no 1Eno, why? At .2cc <4 W
11. Was IWA-3200 Significant Digits For Limiting Values foligWed? [ yes D

/K Rcvie{ g , why?
12. The correct Code Edition and Addenda was availabie ang/ised~—fbyes Pre ﬁ_ OK Revie IU ﬂ 7%

13, Statement of acceptabilivy or rejectability with basis (8 OK Reviewer .

W Accept.
] Reject,

O (@/Hcode allowable 2 (3/Dcalculated
O (@/Hcode allowablg < (@/Ncalculated

jn hmdbook (see attached analysis)

-

KC(.*\ by

5. Prepared by and date

7 >
%{1 G A6 CIRE AR L
e

T rowlts are covrevt aond the meithosioiogy wad in i accardierce with
opplicadle codes. sankirds, pecifications amd grcedures

B OEM flaw eyaludjif

Fiew by and date 17. Approved by and date

| ] o
-
o e~ h— |47
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sed 13 15 accordince with applicabdle codes. stamdares, methodslogy are correct amd in accondance with opplicadle codes,
sifhcruions ad procesdres standards. specifications and procedurey
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Figure A-2.2 Flaw Evaluation Chart for the Tubesheet Channel Head Junction
for Prairie Island Units 1 and 2
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{ ISI Flaw Disposition Worksheet

- 364 B2 Yo

4. Total Numl‘m of Pages

'{Tl-l_lmmal HOK Keviewer Jille “dition and Addenda &) OK Reviewer

: 1 (ST Report Number 2 Flaw Number 3 ltem Number,
s B s~
5 (.2«
80 O 86 no addenda (1 89 no addenda O other

second interval [ third interval O ice wsl
6 Acceptance Standard  PROK Reviewer -
0 IWB-3510 IWB-3511

i O IWB-3512 O IWB-3514 O IWB-3515 O IWB3S16 O IwB-3518
| 0 IWB-3522 0 1WB-3523
. 0 IWC-3510 O IWCA51 O IWC-3512 O IWC-3513 O IWC-3514 O IWC-3515
T Calcilations ¥LOK Reviewer ~2#fe.
|
Pewt Atractee Fse Fud SERTM Lo Seey Js o 14o2 q=z O T70|
Chag* ' 31 §x 0, e}
0.37| - Fdw THPE = SRR P udadl
[] 0.74o2 . 0589 [Zouw " &g Sh-21bk 40 Dee - He kST WiV Yi&w?
SA-8 cL 2 - st W Emd)
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S
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©e7
1%77—;7_’ p- 0.5'73

Flour TaRE BB 250~ =

‘_3. (=Y

' #g?.:’ne__

0.5 7 .
a

™ & B SOl ‘%‘z" Aons Gl TS5 LeEss THAAN ?céwmw

THOAE Fna T Rsdlead T BTl 4Me BY cope Aclowrdce

§ Results PLOK Reviewer —2igtam

ak=___ OS50
calculated a/t %= 0
Code allowable a/t %= 37
laminar flaw surface area: (0.75 ¢lew) = M
9. Table used for analysis  SCOK Reviewer
0 IWB-3510-1 0 IWB-3510-2 O IWB-3510-3 "‘lWB-JSII-l 0 1WB-3511-2 0 IWB-3512-1
O IWB-3512-2 0 IWB-3514-1 0 IWB-3514.2 0 IWB-3514-3 0 IWB-3514.4 0 IWB-3514-6
0 IWB-2515-1 0 IWB-3516-1 ) IWB-3516-2 0 IWB-3518-1 £l IWB-3518-2
0 IWC-351041 0 1WC-3516-2 O IWC-3510-3 1 IWC-3511-1 0 IwWC-3511-2 0 IWC-3512-2
0 IWC-3513-1

10. Was linear interpolation used” [J yes A no [f no, why”? T osnvertad

11. Was IWA-3200 Significant Digits For Limiting Values followed? Kyes Ono KON Reviewer o | no, why?
12. The sorrect Code Edition and Addenda was available and used. R yes Preparer M - P OK Reviewer
T3 Statement of acceptability of rejectability with basis PLOK Reviewer ~2dm
Ll Accept. O (@/Hcode allowable 2 (@/calculated
B Rejfet. B (a/HCode allowable < (@/Ncalculated
{ A/l (J OEM flaw evaluation handbook (see attached analysis)
and date

16 Engineering review by and date

74&(% (2C.en”
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IST Flaw Sizin ; Worksheet

2'FrwNmbu .
eviewer  gar— | 3. Code Edition and Addenda JHOK Reviewer oot 6 Method BRUT O RT |
lmnal 0 3rd interval O preservice | 80 W81 O 36 no addenda O 89 no addenda O other O PT O MT

i me aﬂnwer__mff__,o[' /9‘/ 2 " ;{'

" Top View |
|
_;' 15" 1

S
- |

Q
|

i i -

§. Calculations DFOK Reviewer  pag
Show determination of surface or subsurface

<fe aﬁlo e :Q
Show determination of type of "a" to use

see ¢$J¢0

10
9. 1SI-FE-1 Paragraph 5 - “Rounding-Off Method” was used. $hyes Preparer Y¥Aa. j B OK Reviewer o™

10. Code Flaw Dimensions ﬁ?Ok Reviewer

Ym0, 402" “Q" = 0. 3901 " e = G 812" “Precrens” = AJA S = 0,0027"" “w'= M/A
1L ype K Rgviewer  JC0
urface Planar T ) Subsurface Planar (UT/RT) O Laminar (UT/RT) C) Linear (PT/MT/RT)

12. Flaw Characterization Figure o OK Reviewer

WL IWA-3310-1 O IWA-3330-1 0 IWA-3350-1 O IWA-3380-1 0 IWA-3400-1
_U IWA-3320-1 €] TWA-3340-1 0 IWA-3360-1 O IWA-3390-| .
13, Flaw Characterization Figure Number O Flaw | 0O Flaw 2 “WFlaw O Flaw 4 U Flaw 5

14, Was IWA-1300 Flaw Characterization followed? plyes Clno [f no, why?

!S The correct Code Edition and Addenda was available and used Whees Preparer s P OK Reviewer _gg:"
16, Prepared by and date l’ /ﬁ 17. Review by and date z/
VAl 1
/ 7 ﬁv cl)’
Tha renslts ore covrect anl ihe wwethaubology wsed it i accordorse with opplicable codes, pivnkar ds, This review aspres that the resits are correci amd the meihoxdology ated iy in accordance with applicuble
__!:t‘tﬁmlm-u wond procedurer. " L coddes shandands, specifieations amd procedure t
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Flaw Sizing Calculations Using Metal Path for Fe Vessels > 2"

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

ASME SECT XI 1980 W/ ADDENDA THRU WINTER ‘81771 / INITIAL TO VERIFY

ISI Report #_ 727~ 36 Y Evalustion Performed By:_— /. CH¥, J e Date: /2/2—'/7 s
Flaw # s Reviewed By, =7~ _-~ P Date._ s2/7./ £
18/21) §m

Length

Length of the flaw "f" is determined by finding the Lifference between L1 and L2. il / l l (
L1 and L2 are from page z' of the UT report, (L mAy postie~ s given, L1 &LZ o Calenlatex
1= _/ 68752 - £ 225 (L1) = _O.37S inches. PaseR ow Amay b~y Cevters D)

Thickness
Thickness of the component at the location of the flaw, using UT ocircle one).

This value is from page _/ _of the UT report.
“"= S, %/2 inches (used in step 3 and step 6)

Calibration .

From the calibration report (é JL "20[), the calibration was performed on a “T" = _5 . S5 @ inch thick
block. %2

Tre 1D notch was set at _j[_.:z £ _inches metal path (used in step)f

lati sing metal path
From pag2 § of the UT report the flaw exhibited 50% DAC at /| . Lo _and _[Q. 25 inches MP.
(Use of 50% DAC instead of 50% max amp for indications over 100% DAC is more conservative). "

1) Determine the calibration block to part thickness ratio.
5~ 5§50 (calibration block thickness) / _S_.3/2 _(part thickness) =_/_. 04493

2) Determine the thickness of the part in m

etal path.
/1.2 3 (1D notch metal path) / _[_ _O_’ﬂgarom step 1) = _/0.£44Znches MP.

3) Determine inches of metal path ici equivalent inches of depth
/0. 8442 (part " in MP) / _S_. 312 (pan *t" in inches) = _Z .09/5 inches of MP per inch of
depth

Lower W
7{ 4) Determine the upperdepth of the flaw from the exam surface. ptT "
0. 25 (metal path at 50% upper) / _Z.. 04/5 (from step 3) = S 3147 inches depth. = 5.3/2 =0.00

ine theower d T
# 5 Determine th epth of the flaw from the exam surface. &AT
1 _ O (metal path at 50% lower) / _Z 0%/S (from step 3) = ___5: b@l/ inches depth. - §. 3/2  ~ 0.%7%
6) Determine S by picking the smaller of the foliowing; Lowér
S= 2_ P27 (result of 4) = distance between exam surface and the upperflaw tip
>>» OR <<

8= & 212 (pant ) - .37/ (result of 5) = _i %19 _distance between the side opposite
exam surface and the lower flaw tip
A Pf(r
7 Determine 2d in (hough wall thickness.

© 3% _(from step 5) - ¢ Q027 (from step 4) = _Q__}_Q’l‘( inches.

Determination of surface or «+  urface

04d=(2d/2)°04= 0 €754

Compare to S (from step 6)

If S is less than 0.4d, the flaw is surface. a=2d+S=_C 270/ inches.

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

| = *(_7_“_7*‘/01 ffor all » 0 56'-‘ 2&1} t= _‘{_’3{2_ (par thickness)
a= 0 J7s/ (surf ?.r sub suif, © 'rcle one) s= _0.0027

flaw-mpt Rev O * T.Ac - u.Q -'L::‘ ‘o /,v:, é y-tOCU i ol ‘/i & s8¢ ._J_O ,‘—:9
P 4 'y T

X ‘ﬁ{;



P! 2 Indication Review

Rpt # - 89-364 Iso # - 2-1Si-37

Item # - W-A (12" to 22' 3") Indication #-5&6

New Iso # - 2-1S1-378B New Item # - W-A

Method - UT 60° Procedure - NSP-UT-3 Rev 4 w/FC-1

Code - ASME Sect XI ‘80 through Winter ‘81

Discussion -

These indications are being re-evaluated in response to Audit No. 84-15-OUT, Finding
94-28 on Inappropriate Flaw Analysis for ISI. This action is taken to ensure
correctness of the original disposition of this indication and to provide additional OJT
for the M&SP personnel in performing flaw evaluations.

The indications were reported as “Linear”. The maximum amplitudes for these
indications were 75% and 75% of DAC respectively. In performing the evaluation it
was noted that for indication #5 the movement of the indication on the baseline !
between 50% points was less than 2/3 the movement noted for the 2% notch during the
calibration. Using the notch comparison would reduce the flaw through wall dimension
(which was determined by calculations based on recorded metal path for the 50%
points) by a factor of more than four.

Assumptions -
None

Code Requirements -

ASME Sect XI IWA-2232 (a) references ASME Sect V Article 4 for conduct of the
examination. Paragraph T-441.8 (a) states “Record all reflectors that produce a
response equal to or greater than 50% of the distance-amplitude correction (DAC)" and
“Record surface reflectors that produce a response equal to or exceeding the
calibration amplitude established per T-432.3.1 (d)". The last is a reference to the
amplitude of the notch in the far surface of the calibration block.

£2



+ ‘U Flaw Disposition Worksheet

1151 2 Flaw Number 3. ltem Number 14, Total Number of P
S ™ g L B 2Yo Y ki
"7 18T Tnterval B OK Reviewe o $ Code Ldition and Addenda 15 OK nevsm%_
&mna interval €1 third interval O preservice & 80 W81 O 86noaddenda (] 89 no addends O other
& Acceptance Standard | BDDK n‘rmm%_w
0 IWB-3510 IWB3511 O IWB3512 O IWB-3514 O3 IWB-3515 0 IWB-3516 [0 IWB-3518
0 IWB-3522 0 IWB-3523
0 IWC-3510 O IWC2511 0 IWCAs12 O IWC3513 O IWC-3514 O IWC-3s1S
7 Calculations & OK Reviewer _ﬂ'_
- - o5 = 2. 1518
Flok MTACHEY TST  Fuk S5 Riady | ooAcs b3 [ ™
Cio: S 5. oS3
- .f_‘_'f_‘g. 2 0.3076 lNawwwnire Firw TYPE 2 S0OB SuRfAs PuAvAL
SA-Lle GR ke - o lkiF MEY YTeLP

S$H-- 08 Lt - 5o Ksr wsd s

-~ O18718
£21n

2 ,07f‘ Royue T ?..9"/.

&*

K3

A} 0.4
.

<

L Y=lo

Fow. ™ML TwiR-3s7-| H= 2= T 3.62
T
a A
T Zhe
O. 3o Y. b

A
B odstuuarmd T covr Allowasie

THALFE T DTATTe TS5 AUSPTARG

a
s QPEATE- TN € crecndiTo
BY coDE Alww AsLE,

§ Results 83 OK Reviewer 2474

ant = .39
calculateda/t %= 2.9
Code allowable a/t %= 4.6
laminar flaw surface area: (0.75¢tew)= WA~
. Table used for analysis (¥ OK Reviewer _ﬁ&._
O IWB-3510-1 0 IWB-3510-2 O IV'B-3510-3 hWBJSII-I O 1wWB-3511-2 0 IWB-3312-1
O IWB-3512-2 O IWB-3514-1 0 1wB-3514.2 0 IWB-3514-3 O 1WB-35144 0 IWB-3514.6
0 IWB-3515-1 0 IWB-3516-1 0 IWB-3516-2 0 IWB-3518-1 O IWB-3518-2
0 IWC-3510-1 0 IWC-3510-2 0 IWC-3510-3 0 1wc-3sit-| O 1wC-3511-2 0 IWC-35i2-2
0 IWC-3513-1
10 Was linear interpolation used’ 0 yes J no 1f no, why? Ty edlervecie)
1 Was IWA-3200 Significant Digits For Limiting Values followed? #ves O no K Ol Reviewer %_ If no, why?

| BOOK Reviewer gffon

12 The correct Code Edition and Addenda was available and used &yes Preparer

13 Statement of acceptability or rejectability with basis J0OK Reviewer 2¢foe. '

& Accppt & (a/Ncode allowable 2 (@/Dealculated
] Reiket. O (@/NCode allowable < (3/Ncalculated
'ﬁ 0 OEM flaw evaluation handbook (see attached anulysis)

and date

17. Approved by and date

Glﬁzﬁa,\/w

vodved with
dispensi ticar were rweare of he pecy oty e the resilts ol e
methodology are corvect wnd in incoedonee with apelicable codes

16 Engineering review by and date

7,/_((;74%; L 2C e

Ihix review aovures tharl the resnles ore ovrect and the metho dilogy
whie codes, wandords

oM 269"

wwiig arf cowPct amnl the meihosiodogy weed 18 m
P oo

Thes apperoval avomex thar dl i s:w si oy e floaw

accordere wiith sxend 15 i gecnrdance with appin

Aox, stonkoreds specificutions aend provedures sper tButsionts aend provedres stcwnkereds spevifications umd peicedirey

R —

[y(;:m O USNGRISTSIFDWRG DOC 18! Flaw Disposition Worksheer Revision ( REVISION 1826 -:-:J




IST Flaw Sizing Worksheet

3 Fiaw Number P2 S, Tiots Phasibar

5 Code Edition and Addenda B OK Reviewer
0 3rd interval (O preservicz 80 W81 3 86 no addenda [J 89 no addenda O otier

K OK Reviewer & Q ,207‘ 77, _>|

! |

J_ '
o.%037"

'y

%‘530

—3| 30" %—
|

Z-f—-. ’-/CAD _ﬂd.gl"""’

B ™ l

g"m . /'/eag :

"8 Calculations & OK Reviewer k7

Show determination of surface or subsurface
see atod ¢Q

Show determination of type of "a” to use
w/

See &
1o , j _
9. ISI-FE-1 Paragraph - “Rounding-Off Method" was used. %es mmer&— HOK Reviewer XX

10. Code Flaw Dimensions fl OK Reviewer gax™—

ut ” =a‘ g 4 “q" = o' Igl 1/’ ufwn - 5:'5/2/“'«“«" = //4' usn a 0‘ S’“/ S /ﬂ

I1. Flaw Type ETOK Reviewer
0 Surface Planar (UT/RT) E}ubsurfm leu@n O Laminar (UT/RT) O Linear (PTMT/RT)
12, Flaw Characterization Figure GROK Reviewer _ gwer—
O IWA-3310-1 0 (WA-3330-1 0O IWA-3350-1 O IWA-3380-1 0 IWA-3400-1
”JWAJJZO-I 0 ITWA-1340-1 O 1WA-3360-1 O 1WA-3390-1 .
13. Flaw Characterization Figure Number TR Flaw 1 0 Flaw 2 O Flaw 3 O Flaw 4 O Flaw 5
14. Was [WA-3300 Flaw Characterization fcllomd?ﬁes 0 no f no, why? =

15, The correct Code Edition and Addenda was available and used. YByes Prepureroy e 4 W OK Reviewer g

16. Prepared by and date

: ) . e
=V CHer Ja«&/ e 72/ ?/ g 5/ -—’."'/"‘M_Tfm,

Ve receits ore correct ol the methenkalogy wred it in accordance with apphicahle codes sronedonds,
L peeifleations amd procedir e,

coddes, stenwdards, pecificotions and preceduret

17. Review by and date
P 12/,{/,‘4

Thir review assuees ihal the rexalts are corvect and ie methecdology wied is in accordance with applu*lé"

R-TTL

[ NEP ONUSNGNSNSVSWRODOC 151 Flaw §1ting Worksheat Revision

REVISION 101794 ]



Flaw Sizing Calculations Using Metal Path for Fe Vessels > 2"
For surface and subsurface single planar flaws oriented in plane normal to pressure retaining surface

ASME SECT X1 1980 W/ ADDENDA THRU WINTER ‘8§74~ INITIAL TO VERIFY

p—— ’ ; -/'
ISI Report # £7-3 (o Evaluation Performed By: _ /. P -ja::d/ Date /. 24& 4
Flaw#___ (2 Reviewed By, = 7= Date:_i2 /z

LT AL /
Length
Length of the flaw "r" is determined by finding the difference between L1 and L2. 2 s ,—/,. o €
L1 and L2 are from page _2 of the UT report, _ ( & ma v posdiod isgives: L1de ~ L o,
(=5 25 (2)- 275 (1) = 0.5 inches. @nlew(akid based ens Lomax be ofy

C estent

Thickness
Thickness of the componant at the location of the flaw, using UT w circle one).
This vaiue is from page _/ _of the UT report.

“t"= £~ %/2 inches (used in step 3 and step 6)

Calibration

From the calibration report (é JL-c0/ ), the calibration was performed on a “T" = _S . §52 inch thick
block. 2z

The ID notch was set at _// 3.3 inches metal path (used in step 2

Calculations using metal path
From page S of the UT report the flaw exhibited 50% DAC at_Z .75 _and _7 13 _inches MP.
(Use of 50% DAC instead of 50% max amp for indications over 100% DAC is more conservative). ;

1) Determine the calibration block to part thickness ratio.
5 55D (calibration block thickness) / _5_. 3/2_(part thickness) =_/_ 0 748

2) Determine the thickness of the part in me(,tf ath. )
/{33 (D notch metal path) / _/_.0%43 (from step 1) = (O, 2942 inches MP.

3) Determine inches of metal path for equivalent inches of depth
0 ﬂw‘fz(pan tinMP)/ 5 3/Z (pan*t" ininches) = _Z 2415 inches of MP per inch of

depth

4) Determine the upper depth of the flaw from the exam surface.
/% (metal path at 50% upper) / 2 0%S (from step 3) = i ‘/ZZZinches depth.

5)  Determine the lower depth of the flaw from the exam surface.
__{A 7S (metal path at 50% lower) / _<_. 2%/:7from s'ep 3) = iZZﬁ i inches depth.

6) Determing S tz picking the smaller of the following;
s=_4 Y72 Z(result of 4) = distance between exam surface and the upper flaw tip
>> OR <<

s= 5 312 (pat*)- Y. 17S firesutt of 5) = 0 .S 3l /distance between the side opposite

exam surface and the lower flaw tip

7) Df}ermine 2d in though wall thickness.
& 7I<T (from step 5) - _4 . 4 T2 Z(from step 4) = __Q_.}'_QEZinches.

Determination of surface or subsurface

04d=(2d/2)*04=_O .07

Compare to S (from step 6) . ,//,1

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

if S is greater than or equal to 0.4a the flaw is sub-surface. a=2a/2 = g_._/ﬁ/_g_inches,

” o

® L2 ('()f an>051 :'_28)

: . (=2 t= _i.}ii; (part thickness)
a= @ .i5/< (surf qrSub surf, ccle one) 8§=0 .S36/

flaw-mpt Rey 0

gy



Pl 2 Indication Review

Rpt # - 89-364 Iso # - 2-1S1-37

Item # - W-A (12' 10 22' 37) Indication#-5 &6

New Iso # - 2-1S1-37B New Item # - W-A

Method - UT 6C° Procedure - NSP-UT-3 Rev 4 w/FC-1

Code - ASME Sect Xl ‘80 through Winter ‘81

Discussion -

These indications are being re-evaluated in response to Audit No. 94-19-OUT, Finding
94-28 on Inappropriate Flaw Analysis for ISI. This action is taken to ensure
correctness of the original disposition of this indication and to provide additional OJT
for the M&SP personnel in performing flaw evaluations.

The indications were reported as “Linear”. The maximum amplitudes for these
indications were 75% and 75% of DAC respectively. In performing the evaluation it
was noted that for indication #5 the movement of the indication on the baseline
between 50% points was less than 2/3 the movement noted for the 2% notch during the
calibration. Using the notch comparison would reduce the fiaw through wall dimension
(which was determined by calculations based on recorded metal path for the 50%
points) by a factor of more than four.

Assumptions -
None

Code Requirements -

ASME Sect XI IWA-2232 (a) references ASME Sect V Article 4 for conduct of the
examination. Paragraph T-441.8 (a) states “Record all reflectors that produce a
response equal to or greater than 50% of the distance-amplitude correction (DAC)" and
“Record surface reflectors that produce a response equal to or exceeding the
calibration amplitude established per T-432.3.1 (d)". The last is a reference to the
amplitude of the notch in the far surface of the calibration biock.

9 ?0'{‘?
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"NORTHERN STATES POWER COMPANY
Power Production rtment

REPORT
NUMBER: 89-364

T}TC&:W .:?-zu::v“' ULTRASONIC EX" ' TNATION REPORT"

SYEARZENERATOR 22 | 2:1s1-37 | WeA'120523/3" Namber” RIE2"Go1
Material ' Size Tgf§§gess ﬁgmzoo l aﬁE{Agype Plant: PI UNIT II
NSBSOTR® T 7 8% | &8%Meq(lom)| 84"TRCe Tem Company: LMT, Inc.

e/

Evaluation Level Reporting Level
30" % DAC 20" % DAC

Exam Start Time
1100

Cal Standard Ref Standard
25A 404

Exam Finish Time
1218

W R
Number: N1610-RC-Q

Exam
Date: 04/12/89

Description of Results at Reference
L = Linear; M = Multiple; S = Spo

Level:

GEQO = Geometry; IND = Indication
t; NAD = No Apparent Discontinuities.

Scan|Res-|Indication|Sweep|Metal |"A" |Max Location Indication
nmbg u;:s Type Loc’n|Path |Dist|Amp Circ. Axial Length
NA
HBHER e e g
4| ND|LINEAR - |- 3-13:82 15075140 S 3& e iy '558'
© 4| INDILINEAR {'8.1 {113 10 "178 | 177" "~ I3 Y s
- 4| IND[LINEAR 9 9.58 (1.0 175 [ 18" T~ m3t T BT o,

Limitations:
18 9",
scan _area due to insulation ring.

2"x2" pads upstrm, 9" @

21’ 8",

19’ 8%, 12’ 6", 14’ 6",
Pads at 14’ 3" from weld centerline upstream and dnstream side

16" 4,

Remarks:
IN THE CAST MATERIAL (HEAD SIDE).

INDICATIONS RECORPED ARE EVALUATED AS POROSITY AND INCLUSIONS

SKETCH & SCAN DIRECTIONS

<3 er_
/ﬁ 4 — ]T

w -A |

PERSONNEL

Examiner:

Examiner: 2// %A\“

11
QU@’““" LEVEL

Contrac’ur
Review:

N(\ p

ANIT ONAD
ol Q‘iﬂy\.

Review: C\deﬁ“‘“4 o

# \\ 1
£

N.L. THOMAS™ LEVEL

Ly
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RU (1% *& PELHLLED HENUR" #10 *

k1,048 1375 in DIV
LELAY i 0 1 JERD 1ot us
F [LIEE ; l § IH CHAF TG 007 GHMS

CTE STAP) 1304 1a ENERGY 1OW
GHTE WIDTH 14,37 wn FULL WA
CHTE LEVEL © 19% T/R . HODE
deL 0,125 inds 4 60.0° 5.500in

HEMORY 5 LEthx ':
L% OLLUPIED * X

GATE START _ 0.513 in.
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1
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NORTHERN STATES POWER COMPANY
Power Production Department

[ CAL REPORT
NUMBER: KJL-001

ULTRASONIC CALIBRATION REPORT

CALIBRATION BLOCK: Type VESSEL

Procedure # / Rev

S/N 25A Material CS Size N/A
Thickness 5.550 Temp 79 *F Entry Surf 0D NSP-UT-3 [ 87
REFERENCE BLOCK Plant PI UNIT 11
\OMPAS S/N 404 Temp 79 °F
ULTRASONIC INSTRUMENTS: RECORDER: Exam
Mfr PANAMTRICS Mfr NOT USED Mfr NOT USED Company LMT, Inc.
Model 2002 Model N/A Model N/A
S/N 864 S/N N/A S/N N/A Calibration Data:
Recal 0 Recal N/A Recal N/A Date 04/12/89
SEARCH UNIT CABLE: COUPLANT: Start @ 1030
Type BNC/BNC Length 12’ B/N 5488 Check @ N/A
Final @ 1247
SEARCH UNITS:
S/N Angle Freq. Wave Mode Mfr Size Wedge Mfr.
A52 60 2.25 SW HSC .50 x 1.0 HARISONIC
BEAM ANGLE DATA:
Serial Index Refracted Angle In
Number Check Reference Block Calibration Block
A52 0K 60 deg 61 deg

AMPLITUDE LINEARITY

(Signal 2 Shall Equal 50% of Signal 1, #5% F.S.H.)

Signal 1 (Set) 100 90 80 70 60 50 40 30 20 10
MASTER: Signal 2 (Read) 50 45 40 36 30 25 20 15 10 5
AMPLITUDE CONTROL ACCURACY
Amplitude Setting: 80% /- 6dB 80% /-12dB  40% /+ 6dB  20% /+12dB
Acceptable Range: 32% to 48% 16% to 24% 64% to 96% 64% to 96%
MASTER, Actual: 40% F.S.H. 20% F.S.H. 80% F.S.H. 80% F.S.H.
INSTRUMENT SETTINGS AT REFERENCE SENSITIVITY FLAW GATE SETTING
Straight Beam Ang'e Beam
Gain N/A 61 dB Start 1.5 div
Frequency N/A 2.25MHz End 10 div
Sweep N/A 1.373
Delay N/A 0 Beam Spread Page 2
Damping N/A 400
Reject N/A 0 Signal to Noise
Rep. Rate N/A N/A Ratio N/A
N Filter N/A 2-4
REMARKS: ID NOTCH 15% @ + 6 dB
PERSONNEL : ;
Examiner Contractor
K. j ES uff:/ level Review / AL 4-15-89
Date
Examiner 2 0 DR | NS
WL oA Level Rovuw .. ,(‘A htrmee VST
Date
Examiner r{ﬁr___ i ANTITI (\( K 1
Level Review va b= M l)4l ¢
Date
Examiner » h’ ) . S P
- __Level | wutcal rev 8/88 Page 1 of §




NORTHERN STATES POWER COMPANY Calibrztion

R T TMENT _Report Number:KJL-001
ULTRASONIC CALIBRATION REPORT
M _SPR ATA: Surface Distance, Range, and Metal Path at:
Leading (50% Maximum) Maximum Amplitude railina (50% Maximum)
Surf  Sweep M.P. Surf  Sweep M.P. Sur®  Swecp M.P.
T/4 2.73 2.3 3.10 2.37 2.0 2.75 2.12 2.7 2.48
2T/4 5.53 4.5 6.51 4,68 4.0 5.40 4.40 3.5 5.07
37/4 8.06 6.7 9.23 7.19 6.0 8.36 6.67 5.5 7.70
5T/4 0.00 0.0 0.00 0.00 0.0 0.00 0.00 0.0 0.00
PLANAR 10.30 8.6 11.82 9.81 8.3 11.33 9.01 7.6 10.62
DISTANCE-AMPLITUDE CORRECTION (DAC) CURVE PLOT
(AT REFERENCE SENSITIVITY)
18 1
A 9+
1
M 817 +
o \
B
L G-o— +
i
T 4+ 2
fae
— 4
E 11 T
8 +- B ANy ey e + + + + 4
@ 1 2 3 4 5 6 7 8 9 1@
S W & E P
Reflector
Number: 1 2 3 4 5 6 7
Ident: T/4 21/4 31/4 5T/4 NOTCH ROMP N/A
Amplitude: 80 35 25 10 15 58 N/A
Sweep: 2 4 6 10.9 8.3 1.1 N/
Metal Path: 2.75 5.40 8.36 N/A 11.33 1.65 N/A
Surf. Dist: 2.37 4.68 7.19 N/A 9.81 N/A N/A
nsp-calcon rev 8/88 Page 2 of §




%JU/M ﬂmm HEMORY #10 »
i " 61,048 Uil (ol v mHU

DELAY 0000 in
FILTER -4 Hz
GATE STRRT 1,304
GATE WIE 14,37
GRIE LEVEL 19

EE 1.1238 10/us

RO 16,10 us
CAIPING 400 OIS
EHERGY L0V

FULL WAVE

17K NODE

3 60.0% 5,500in

PEAK HEMORY

1.373 12701V

I pIEN ORM



