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(2) 4 IR YR 7 4 - évf 2" 4" 6" 12" S 28"
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- USR] | 2"THETER]) 4n 6" 12" 12" 28"
S K N
PSI+ISI | PSI+ISI [PSI+ISI|PSI+ISI| PSI ISI PSI+ ISI
Overlay 9t % | 2.3"2.37" | 3.9"~4.66" | 4.93" | 7.23" |1273"| 1273" | 29.41"
= ~74"  |12.3"-146"| 155" | 22.7" | 40" 40" 92.4"
THEE10.226",0.269" | 0.5"~0.879" | 0.363" | 0.405" | 0.66" | 0.92" 111
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4) T EIXER AR
5) B RIYEIRIT ARl
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(O)f= VR M A ARYE
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DIST - Rt (CREIrfing ™ MflRg )

S URIE AT @ A PR IR )

2)PST - Lack of bond (LOB)

- Interbead lack of Fusion (IBLOF)

- Contaminated Crack

BV = T IS

PSI
Interbead

lack of Fusion

(IBLOF)

=/ ﬁj—fﬁ[ﬁZS%

ISI
e

PSI

’ﬁJ eSS

PSI
Lack of bond
(LOB)

(1) 191 - AR CHREIIE RS
- B0 CHREICTE T AR )

(2)PSI - Lack of bond (LOB)

- Interbead lack of Fusion (IBLOF)

- Contaminated Crack

IS1 S EHRLRLENRI= IS ™ Aol R A0 00V SR - g [

FRED 3825
% B R

O’Lay & &
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(3)PEPFfoE
1)K A e s 42

e i e R b S
<0.30" 2.0 - 4.0 Miz 2.0 or 2.25 Mz
> 0.30" 1.5- 2.25 MHz 1.5 - 2.25 Mz

2)BEPEE R s
RRVERPST R e TR P © %

e PRPEE L
<0.60" 0, 70", ODCR
>0.60" 0, 60, 70, ODCR

PSRN0 =R R AR > 2 PR % e 2
Sin-t (OrlglnaIPlpeODij{gj/ F 38 -

ActualOD
I 3 FODEEORRET - B[R SRR RS
FRYERIPST/ISI %LSJ*Tﬁ“57EQﬁ§ﬁM§'E§:

. IERER el ik
AE iy el
< 0.40" 60 or 70 45 or 60

> 0.40" <0.60" 45 or 60 45 or 60

>0.60" 45 45

BRI P R BRI ERGE R 2 R E R A
Sin_{UpperZS%ExamVolumejjg{gj/ 3 -

ActualOD

EZHEIEYNon-Standard Overlays F31= Fo@™ ] » (EH o ODA 173 W TAPERFY
(3@ o I i B PR BT =) - 2 1"%%}4'}’1"%} B T AR
mock up e B VP £
3)F<pE £ PR (FOCAL DEPTH) s 5

SEPAEIVE TVt b > P S R ORI TR R (RS ) ekl

SR <0.60 PSS > 7T08EPH & PHEL AL 6 RS 1 60%2]125% °

PR >0.60 PST Bt e - 60BEpE £ B R 1 60%E]125% > 70 $

-20-



FFI £ TR VR O 25%E]75% -

ST F ] P S ISR B 1 60%2] 125%35F ODCRIZEPE D £ B
BUERIFE 0.107 YRV I fo RS- b s FEFEED S2Hf -
(ESS 5 [P bR ) 1 B 5 20D curvaturesgys g ARfIgh » A id g
fiHE SR SERDRTRSR S (= s f R
PHE M

INSIDE OF SHORT RADIUS ELBOW

OVERLAY 7
EXIT POINT
METAL PATH TO

EXAMINE VOLUME = 1.11"

EXAM VOLUME
EXIT POINT

METAL PATH TO -
EXAMINE VOLUME = 1.49"

Rzm~/////
+

R2.72

Lower Bound of
Upper 25% Base
Material Exam Volume

s = [r22+ r12]- 2(r2(r2)]x [cos {((Sin *(r2 = ri)sin 0))-0}]
Example
p?=[3.437+2.727]- [2(3.43 (2.72 )]x [cos {((sin *(3.43 + 2.72 )sin 50 ©))- 50 = }]
sp? = [11.76 + 7.40 ]- [2(9.33 )]x [Cos {(sin (.26 )sin 50 °)- 50 °
sp? = [11.76 + 7.40 ]- [2(9.33 )]x [cos {(sin (.26 )766 )- 50 °}]
= [11.76 + 7.40 ]- [18 .66 ] [Cos {(sin (965 ))- 50 °}]

2
sp?=[11.76 + 7.40 ]- [18 .66 ]x [Cos {(74 .83 )- 50 °}]
sp?=[11.76 + 7.40 ]- [18 .66 ]x [Cos {24 .83 }]
sp?=[11.76 + 7.40 |- [8 .66 ]x [.908 ]

sp? = [19.16 |- [16 .94 ]

sp?=2.22

s o=2.22

rl = InsideRad  (Upper 25 % )
r2 = OutSideRad

sp = SoundPath

0 = Re fractedAng le

E HEVE R e S RS E R A T o (E T ODA iR B TAPER
IPF‘/?}%J TN > PEPE R ’—F"I[’ﬁ:h%’g[ ST q%v_;) .
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INSIDE OF SHORT RADIUS ELBOW

METAL PATH = 1.42" \r

OVERLAY "
\ EXITPOINT - vETAL PATH = 254"
\ ‘ EXIT POINT / /
' /
|| eo0 \\T\;H

REFLECTOR ~
EXAM VOLUME

) PP (STZE) o

PRI 7 AL TR - ik - PR S

UPRUR S FELRL P e PR | R IR PR N

R R VB o R € BT v i € BRI -

Table El
Focal Sound Path(E&FHS#H) in Inches

Minimum and Maximum achievable Focus (estimated) for
RL Transducers

Elseimze;t 2(7x10) | 2(8x14) | 2(10x18) | 2(15x25) | 2(20x34) | 2(24x42)
Hosuis;e“g 20x20mm | 25x25mm | 30x30mm | 40x40mm | 50x50mm | 60x60mm
Freq|Angle| Min | Max [Min | Max | Min [ Max | Min | Max | Min | Max | Min | Max
45 0.3910.9810.59(1.18[0.79]2.17|1.18|3.15|1.57{4.72
1.0] 60 0.39(0.7910.59]1.18]{0.79] 1.77(0.98(2.95|1.38|4.33
70 0.3910.7910.59(1.18[0.59]1.77]0.98(2.95(1.18|3.94
45 0.39]1.18]0.59(1.57[0.79]2.56|1.38(3.94(1.77|5.31
L5160 0.39]1.18]0.59(1.57[0.79]2.36]1.18|3.54|1.57{4.92
70 0.39(0.9810.59]1.18[{0.79[2.36(1.18(3.35|1.38|4.53
45 10.39[0.98(0.59]1.18]0.79|1.77(0.98| 3.35|1.57|5.12|1.77{6.30
2.01 60 10.39]0.9810.39]1.180.59|1.57[0.79|2.95[1.18|4.72[1.57|5.51
70 10.39]0.7910.39[0.98{0.59] 1.38]0.79[2.76[1.18]|4.33]1.38(4.92

45 10.39(1.38 [0.79]2.36]0.98|3.54(1.18| 3.94

4.01 60 [0.39]1.38(0.59[2.17]0.79/2.76{0.98| 3.54

70 10.39]1.18 10.39]1.97]0.59]2.560.79| 3.35
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Table E2
Focal Depth((S.2H¥%®) in Inches

Minimum and Maximum achievable Focus (estimated) for
RL Transducers

Eifgift 2(7x10) | 2(8x14) | 2(10x18) | 2(15x25) | 2(20x34) | 2(24x42)
Hi;i;fg 20x20mm | 25x25mm | 30x30mm | 40x40mm | S0xSOmm | 60x60mm
Freq.|Angle|Min | Max |Min [ Max | Min | Max [Min | Max |Min [ Max | Min | Max
45 0.28[0.70(0.42{0.84[0.56]1.53]0.84[2.23|1.11(3.34
1.0 | 60 0.20[0.39(0.30{0.59(0.39]0.89 [0.49|1.48{0.69|2.17
70 0.13]0.27[0.20{0.40(0.20]0.61 {0.34|1.010.40[1.35
45 0.28[0.84[0.42|1.11(0.56]1.8110.97|2.78{1.253.76
1.5 | 60 0.20[0.59[0.30{0.79(0.39]1.1810.59|1.77{0.79|2.46
70 0.13]0.34[0.20{0.40(0.27]0.81 0.40|1.14]0.47[1.55
45 10.28[0.70(0.42[0.840.56]1.25[0.70{2.37 |1.11]3.62|1.25|4.45
2.0 | 60 [0.20]0.49[0.20{0.59]0.300.79]0.39|1.48|0.59(2.36|0.79(2.76
70 10.130.27(0.13[0.34]0.20[0.470.27[0.94 [0.40{1.48 [0.47|1.68

45 10.28[0.97]0.56[1.670.70(2.51 [0.84]2.78

4.0 | 60 {0.20/0.69[0.30{1.080.39(1.38{0.49|1.77

70 10.13]0.40{0.13(0.67]0.20{0.880.27]1.14

Table F
W ]
T N
<2.0" 0.30" 8mm
>2.0" 0.70" 18mm

5) 45511 (CURVATURE ) i3 J2
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Table G
TRERIFEPRRL R

Search units should be contoured | Search units shall be contoured

if; if;
DS_(A;A)_ i DS_(A;A)_ M
D< (AO;:) Inches D< (A]j]_:?) Inches

A—@mgﬁt%w?@ A—@wgg TP

—Lﬂ FLPEpE footprint ‘Lﬂ R bR PR footprint
Ly D =9t 2 #EEL]

Note: “footprint™ EFED %&QFI?ﬁ}j#EHPﬁJ RIS ~ .

Table H
AP ~-pyContour

A9 AR i%x[’_; a9 @4 *Contour Diameter

< 4.0" 1"
>4.0" to 10" 2"
>10"  to <18&" 4"
>18"  to 23" 6"

>23" 10"

3. LR

(D FRPRFSER] 7 EPRL fOFRPEREHT - i T =R PP e KB I el 27
PRI - A Ea) )~ FOZHEE WOL ORI g - ELPRI S 2 R
R o S SRR LB AR AR SRS R A
SRR > SRR SRR P ST R T -

(2)28" ARG » B8 A LOHGT » ¥1) 60°RL AR+ (7 €| TR 4 S
R IR 45PRL B - IS 1A 2 (16X26 mn) » FE59EG FS=55mn - {f!
SEPCRIGRTAR 1 0.7 PSI i fiZ (BRI |+ ™ TR LAY 45°RL

=24 -



FEGRE | EE - T 7Y PSI 4 -

3) 28"?’?]’# ISV BT B » S BEH BV - 97 tip B[ AR

iR Rk face ¢ /LHEKETEIF [ IR~ F5 5= i (FERRGTLARL tip i 2 5
UGN FI IR TR S R R PSR R E RL 8 0.5 K
E'%T’J‘ Al AN T F—TJ TV 28 MRS A e Crack Face

5L RS IR+ 1] 457 (R R EEER R RL

=g

(4)[A28" ~ 12" ~ 4" ~ 6" ~ 2" FE S 4] - A= IST & [=PST > Ao (B e
FEERES - F) (B g, F FL TS AR R R lﬁ'i_ﬂb’fﬁ‘} < fet
F ﬂl n"%ﬁl Jq’/ Hf' _T[F!‘[Ti(mﬂ; '—r)"[H )J@ﬁlﬁim o

T ] SRS B UT AI(RPY Weld Detect on)§e] B 438

1. HEE]
P&'@?\E*"J%ﬁﬁﬂ%%ﬁi AT} Jf :ﬁwﬁb[fﬁ B ETEpEIE ™~ PRt
PR 2 AR J%ﬁﬂf)
(1) v it ASME 1+l ™ it e Aoy o H e o BRer W1 - ASME Code

1989 Addenda F l«*ﬂj%%i@ﬂﬁiﬁﬂrb FEH T Sec . XI Appendix VIII > Bitf
.55 BVR FEMT PYR ool b 5y gt oy Bt
(2)Z= ASME Codel998 - ?F,JIF“I iﬁz’ﬁ%\]ﬁﬂﬁi‘ll o KD 10 fEFIE!
* FEEAOE
e Supplement 2—Wrought Austenitic
* Supplement 3—Ferritic
* Supplement 9—Cast Austenitic

e Supplement 10—Dissimilar Metal

e Supplement 11—Overlay
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2) ~ B

* Supplement 4—RPV Clad/Base Metal Interface Region+15%T

Supplement 5—RPV Nozzle Inside Radius Section

Supplement 6—RPV Welds Other Than Clad/Base Metal Interface

Supplement 7—RPV Nozzle-to-Vessel Weld
(3)RPV %f?f&i@ﬁ[@ﬁ Thermal Fatigue ~Mechanical Fatigue ~ Slag =~ E-Notch °
1)supplement 4 — =% fW7#’s ID Clad U/’Z’T,%ﬁ!ﬁﬁ{’ﬁ%@iﬁiﬁ?ﬁﬂ » P ﬁi?%ﬁiﬁfﬁ”ﬁg
(Flange to Vessel) W7HZE¥RE[E (Head to Flange) *53if1 > H §8ZIIfH
%@EﬁﬁWWEém’%%ﬁ@éﬁ<$m@>WRMsH4?04wM
Supplement 6— T3 F| @%@?ﬂ/@i‘?ﬁﬁﬁ'ﬁ%@iﬁﬁiﬂﬂ » =% supplement 4 fﬁJE“?.
G CEAETie i SIS e ey WA TR E S 5%%!?%@?[%3/

R.M.S 77> £50.250" - supplement 4,6 EPRI = </fe -

2)Supplement S—EI"EE”E?F%J‘PJ;’% (Nozzle Inside Corner Region) Aeif » i
NICR - NICR L‘?J%E’?f"%} > %l’fﬁj * ~ Ehapla PDI

Code Case N-552 foI7; Modeling H it Misorientation angle and metal path e

3)supplement 7—??]1%']‘%%’?% (Nozzle to Vessel) *Hipifwif] » M B EE s -
H3E supplement 4 & supplement 6 [-FIHTEMNHIHEE T {2 Nozzle to Vessel
LA SRR S5 supplement 5 NICR B4 =% Nozzle to Vessel
j/j%@l[ﬁjg‘ﬁ%%ﬁ?ﬂﬂ s IR RI# Nozzle to Vessel Fﬁ@ﬂ[ﬁjfﬁgﬁﬁ R I

supplement 4&5&6 7 PDI -

4)EPRI F'7j%f Supplement 4,6 VZ¢{F BWR ?Jﬁ”\%?ﬁiﬂ— ko BEF 444 B

6.88" 3 PNR UAf fipd > HEEFF 384 'R 11" » Supplement 5,7 VE4[F BIR
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?Jﬁﬁ??ﬁ@— o Bl Nozzle STHIES 5", 12", 28" » HE8{F 3~4 Bk 5 PWR 53 A
B U 25 (DAY

(4) & ASME CodeSec.XI Appendix VIII fI7f* Supplement 4—RPV Clad/Base Metal
Interface Region » Supplement 6—RPV Welds Other Than Clad/Base Metal
Interface HEVEFINLHIUERGE - |5 FIRIE [ HEy ST 11 I’[E{ExjjE > H
FE miss call » M 1L = 15 lﬁﬁﬂjﬁ' o7 E - (Wmiss call s F fase call

(B (AR CREAE - P 710 0 #9%F 1707~ ff fase call e

(5)3’3]4%5@%; (PDI-UT-6 Rev.F) [URIf
1)1~ GORL Aty ¢ i = Jﬁg%ﬁﬁ’% | g By ?F', Supplement 4= Supplement 6°

2) M3 ﬁﬁ?ﬁﬂ 25 Supplement 4 % Supplement 6 e

3)7iFYFE ks 1 (Zone 1) AWET-BhIE 2 (Zone 2) = ﬁﬂ;’ﬁ&r} AR R
Rl Fﬁ IIEH‘ AR .

a.Zone 1 =2t Eﬁ@‘flﬁipljﬂﬁp$iﬁ' Pl dB f P 14Db [
APCRLA E | [RMEHEZ DARe 31518 2 HRE (5 BRG et
2096 2 ETRL L HEI " HHSEBR S AL 28°S WA BB
E | A (G~ 290" W 1R 1 JRE (PR R TEBRRLA -
R R (ESERLA F PR [ IS R lﬁ%ﬁa |REigE
HRMR I -

b.Zone 2 TR 1 Ghlsh 2 IR ST R RIS (ID Clad) ¥/ 41/
[ Q0WESH [ » HIERL Y FjIRMERTHEZ pAt 3 1 ”ﬁ%gm =
BEPIRE=E T e (1D Clad)@”ﬁnflﬁﬂli@u ORI > ALY
%S%“@Eﬁ%%Eéﬁwﬁ*@OO%fﬁﬂim%E%ﬁﬁ%‘%f
A l—ﬁ’ﬁc ,&F;{J%Em S lﬁ%fcfﬁ | DTG [ EE 1 - B

_V'T

BV ) LA (5 Ve 1 -
A FEPRTIFEE T GRS TY 3 [N 5 BEPRFIE T DA Sl re
509 °
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5) [ R= PG RoR - At ~ T~ [FIRERE (1D Clad) =24 /7 il
(6) " Eft GORL APPSO L 4R 1%

1)28S AP £ T@ﬂ QT
@%%?AB:II?jEIEJ FITR CEE AP1=2 5 AB=AP2*sin62=AP1*sin30
BP1=AP1*s1n60 BP2=AP2*s1n28 AP2=1/ sin62=1.132570051
A T2 OB T 28S A (AP2) fApLI sty I AL BT £
VL/Vs*AP2=1.132570051%0.233/0.127=2.08 §& AP1 8= Al i — =
BP1 7% USN6O B [* [2fi PA 57 P1 & M BHIYH PA?Fﬁ:tBEgT%U}** e

TR PL IS P Eﬁ B S 9 PA LA ST STy - ¥
TE'IF BIPER R @"?‘fﬁﬁw\ AL e (W

Pl P2 B
; 30deg

2) 28SAPIL T BN T AT
A 3!%[‘}#@@1@ A P 2 P 2 [&@?‘dg{,ﬁﬁ :@}ﬂufﬁf ﬁy“‘iﬁ'B%ﬁﬂ@@
I AR R P B AR H R T
a.l'] BP1 ¥ BP2 P} ﬁ@%ﬁﬁﬁ?ﬁ:

tan30=BA/BP1 BA=tan30*BP1
tan62=BA/BP2 BA=tan62*BP2
'ﬁiBPZ/BP1=tan30/tan62=0.303 BP2=0.303*BP1(5% 1/3)
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b. I'J BA:J~H BP2 I'QETEI?JF%T?JI'%F?“ :

3)60RL AL EPFIE| 28 AP I 1/21 &

BP2= BA/tan62 BP2=0.53*BA(#+ 1/2)

HHfO S I S BP3=1/2 BPL S

Pl

P3

B

L % 285-60RL-GORL I it

30deg

%deg

Vs

VL 2
Vs

30deg

VL

B
(D) BRHETHIE © = G AR B A e
|5 SRRLTE R o] L IO B - O T RS EPRT R ORI <
T\F‘IJ

Fl

)

fli=] e

(2)52 7 [FREF-2H [ [BEF TABLE [ BEpifL - -

AR S PRI SR B A D

IR BPRI e i A i i

e T TR

RTD Long Wave 60°TRL2-Aust [94-757 2MHz  |[FS~125 |2(24x42)
SA3”

RTD Long Wave 60°TRL2-Aust [96-110 2MHz  |[FS~150 |2(24x42)
SA4°

SIGMA  |22BC-60L SDC3-99001USA [3MHz  [F10 2(1.1x6.2)

(3) k=535 s 1 (Zone 1) A1 2 (Zone 2) = Iﬁ[ﬁj} IR/

1)

i |

DTAE 60 LA

a. RGBT - Pop o BRI TR B Al
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0.127in/us > AMPHH 0.2331n/us > fli"] auto cal *|DC AL D (R 4
A

b.FU%N%@WEWU%@%@WEO%ﬁwﬁﬂhﬁfﬁﬁﬁﬂ%ﬁm
#F#ﬁ@%’WPEEé@?ﬁip@ﬂ@wwﬁ@@yW%w@%;
EER D 10 P FNE I 0 A L P

. WARCRLY | R AT T/4 SIS 2 SR
80% -

2) RET-Bhish 2 ¢ 2 HIBLRPEAS 60" L A T-

a. [FURRAER] G AR i P RO TTRLIUR G805 AL
A 0.1271in/us » ALHCE 0.2331n/us > {{i7] auto cal ] DC 2 [ ¥ 4
S i

bo NIV AR T R ROR AL - SR = £ i%ﬁ[ﬁ@%’;ﬁm
ShiE 2 ?Z[?ﬂﬁ , E‘f’z’%é‘”*ﬁﬁt if? %Jﬁr’* pr 25%@@%@%@@ ,@%
2P D 20 RS o 5T A 2 e

c. B EERLY R I AR T TR TR SRS = B iy
809 °

ASOS RIS AEHE  INVENTERY SHEET » % (A7 B AL TABLE

SRS A% -4 f CALIBRATION SHEET -

(4) FeARTiE (Gate) 25 F =L + IS4 PEAK VALUE
DI e e A e
Gate-A: A 0~8 [N 22} 20%FSH- K- Gate-A FIH2E & (SA) K- Gate-A
V< ENHI(DA) ~ BHS Gate-A BEPREAA T HHEE(PA)

Gate-B: #lil 0~2 [ 2¥5If} 18%FSH B Gate-B LI A [19HEEPB)
i”??%fﬁw%%?”% » PR U B TR
2) FET-Bhlsh 2 ¢ [ RIS (ID Clad Y520 B A3 i 204FSH [ 60 L ¢ iRl

_—

Gate-A: AR 8~13 = FIf} 20%FSH BT Gate-A T2 #(SA )BT Gate-A

-30-



A

EHHI(DA) ~

BT Gate-A BEPH=Z A 1 BHEE(PA)

Gate-B: #li! 12~15 [ == 5t 25UFSH> B Gate -BHAPHZ I [ ZHEE(PB) -
(5)= A O f R 1
RHPRBR 181P [ 3 Ifi L7 ey - Ephedfy ~ g8 SRRV G T L ﬂuﬁ@g“'

| REU PIRE | 2 [ FIREE. TR o
| S 5E | VBl e D 298 e | T |
P |129.63" [123.00" |6.30" | 0.33" 6.637 | TIRbEE | TR 54807[1_35’
R

1) A r-da 12 1)k

2) i 2 -

[160°L 1A > R Gate-A JiW8E i (SA)~ Gate-A
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