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F 50 gk ey, dAEgALY Fs =

i)
o

f‘
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e tgat & U EFEY 38 229
ASME #E=i gutzioz %43 center line beam
Wyog Agge Zol ¥ Holg AT MYEST
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CAN/CSA-N285.4-94

Periodic Inspection Inaugural Inspection

Yes
Signal <0% ~ —
No
20% <Si alS50%YeS Keep records of
ign ~—» (Acceptable > —p] o
amplitude, location
No See Note 1
50% (!_ al<100%Ye—>s bl Keep recards of
1gnai = Acceptable ™ —» eep S O
- amplitude, location,
dimensions,
orientation
N See Note 2
ee Note
\ No Yes v Yes
Signal <100% —Compare with the —— And -—-»Acceptable to —— Acceptable
previous inspection ASME X IWB.3500
results. Is there
Yes any deterioration?
No Keep records of
 / No amplitude, location,
: dimensions,
\J orientation, type
Method of analysis and evalutions
Accep — approved by the performed
regulatory authority
Report to the
regulatory authority]
No Yes & See Notes
1 and 2
Keep records of Acceptable to  Yes
amplitude, location, —p-the approved == gccepta!ﬂe >
dimensions, analytical method
orientation, type
Report to the No
regulatory authority
See Notes 1 and 2
And

vy

Additional Inspection
per Clause 83

v

Disposition
per Clause 84

Notes :
(1) Inspection records shall meet the requirements of clauses 11.1 and 11.2.
(2) Inspection records shall meet the requirements of clauses 11.3.

Fig. 1 Acceptance standards, recording and reporting, criteria for weld inspection area: ultrasonic inspection

method (not applicable to bolts and nuts)
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ASME % CSA 2=o) o8 293 2% 27] 54

beam spread& A48t dge] AVE £F - HUt
ot wheba, o)lE x&wm A Hrh e F
3 EAste] A AER A% B9 A E3

A7He 5 e F1EE s@sn gae Ah8e

[

HEEE 94E AL E Fig 19 #o) Avt
FE CAN/CSA-N2854-940 A" oz 100%
DAC(distance amplitude correction) %3} =} AJol] o
Mgk Hristed A A e] FAAP-E ASME section
XI IWB-35000 wet BHEE slo] drt. o=
100% DAC Z3F #Aldl dlgk CSA Z=(19MEE
3 2 ASME ZE=(199d =M 71ed BEar)
Z3u e Table 134 o] Qofsit)

Table 1 Techniques of flaw sizing described in

CSA and ASME code for reflectors
exceeding 100% DAC
through wall beam
code ) ) length remark
dimension profile
6dB/half beam |6dB drop . CAN/CSA-N2&4-
CSA ] applicable
width method | method Y paragraph 425
50% of maximum| 20% not
ASME . .
amplitude DAC | applicable

2.1. ASME ZEol o8 #atzio] 53

ASME #H&dxe] mco) we} 2252 7]
2l e tha Aolzt dAE, B RIAdAME
ASME ZE section V % XI"'7(1989d®)el] A&
d 71FEe2 508mm(27) o) FASl o4E &7
s A2 7% 9 BrhgEe s1Esdn ol
718 7]¥&2 ASME appendix 1
supplement 10 2 ASME section V article 49 7]
%5 vle} o] 20% DAC °]del A Al(indication)
52 ¥ 7|55 7|EE 22 5% 23 7]
Ve NS FREE Ho 3lom, 100% DAC &
3 ZAR dEiME Hd AZFZ719 50%(50%
of maximum amplitude)¥l= A H7A §FAE &
Hol olF AgE A3, 100% DAC °l3ste] A

section XI

[+
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3 2& "ol wet zojwdd
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dol Hul AEL Yehie g2 gAHS 9

Fo e EAEG
9 3 W A9 288 W YA (metal path) &
EA B}

4) L& Hye

5 % Wel EAE YA P& ARAN =
AE F e d2geA BEeld A% A4
of dg AARe] @ Fo|g viehdth

22 CSA ZEof =g Zghz0] &3 2

100% DAC Z3 R Alo] Al 1983 = ==
ol CAN/CSA-N285.4-M83¢ll = CAN/CSA-N285.4-
940 el AHNE A¥AY] FFH U] WS
71%5 o] A o} beam center line WHOZE
742 stk 2 olFe) w3tE 19UdE Z=Y9
CAN/CSA-N285.4-940ll &= x| Ale] Zo|wt& =7|&
AL 6 dB drop W, ZolWIF AVIEAL 6dB/
half beam width e g ZA3ld Fig 29 22
gl T olxdoz]e] 1 beam profileZ
Fig. 3% #o] BA-#rte: 7™ Wso g
ols} zro] ZAF A AlE ASME section XI TWB-
350001 wil FHARE BAHEES Hol gl
1) A ujge &HRE I3 HARAY A

Yol Hot AZ S Yehlle @2 garde 9

(W) S A S}

2) o] AAeA A4 I ZEE JHN FAHE a5

¢ W2 BATY
3 F% W ol F3F W DAAAS BAIG
D pe es AFE A4 2L TERY
7+ Aol W WA S EAIBT

5) ¥ olxwo)A g HPFE Hg: a8z
¥z ZHbeam spread)g AME3te] & AH (W)
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5 AR (W)
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ol 4+ back of beam2 o1& 1
AME front of beam& AFEsle] H

A B,

6 3¢ Wl EAE QYA e FHaAA ol
F de Aagond BEed AF 4ol 3
g AA%9 wE golg vhehdit,

23 Z&o e ZE3v g

ASME #EZ section V article 49 7]&% vis}
Zo] Aoluta Agar)E FH - (side drlled hole:
SDH)& AMg3te] Fig. 49 o] DAC F4& A4
g F A9 7o) E o] W aAE ot

2d = (MP] ’_MPj,I) X Cos Y e e (l)
Ll= | Lj,'_! le i ................................................... 2)
7] A,

MP;: : &35 Agte] sty 749 ® AP

MP;; - &3 48]

Bes, 33

Rt

- (WvNg
(-) +)
B Ret mesmyement for e ———n
Bo Co Fo
//‘/ CRT for center
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e
/‘/Cl
sketch 1
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Fig. 3 Flow sizing with 6dB/half beam width method

Aas A W AdAe
(CSA code)
S/N OF UT SET: DATE: Dx¢c. Rz ./997

S/N OF TRANS:

STATION: proik<unNg  UNIT: 2

S/N OF WEDGE:

COMPONENT 1D:

INSPECTOR:

INSP. SUPERVISOR:

UARTEHANGE NOMINAL ANGLE:
DEP.

ACTUAL ANGLE:
01 2 3 4

Y 47// '/// /
40 575 ////// //"7’ ///ﬁf’/// W

5 6 7 8 910111213 14 (X10mm)

60
,/ Tty
y /f/ /
/
80 ////// // BEAM PLOTTING CHART
/ DATA ON PROBE(S)
7 REF
00 / ’// FREQ. (MHz) | T3t | A2l
ANGLE | 4£° | g0
ppn et la 0%k 0 f] |
}
20 i

1t

7
/l// //rf////}%;;///

Fig. 2 Transparency of beam profile diagram
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Signal Amplitude

ASME 2 CSA :=d) o3 283 A% 27) 24
A B ddey] fd 71E %DAC

2d: 23gte] 7
Lj2 2 Ljl

7lo|urer A7)
(AY) Aol HAG H8) VFEHA E
T EH7A 9 A
y gEA g4z

au, dAz Age Zelwd arle Hagd
o} A7l B AR @A) wel gaxizg A
Ao A7) 23S @ ue PAEY fw L
ZHAd § A

|,

hing
o
o
_!]“ﬂ

*8 ._EEP $Hsubsurface flaw) T+
#9723 (surface flaw) .2 F878 1 ASME Z=
section XI IWB-35009] 3 & 7] & wet Age] &
A EE w4t $H, CSA 2= Wi 29
dge] deole A7l 7led viek o] H@2)E 9
&5t 78 £ ooy 100% DAC x3he] A9
taiAl Ao Zo|WE A7|= beam profiled 3

100
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1
—

SAHA FAe7] i AA 2108 BEF3gn
A E A1) o]-&% ZE 193 At ad
AMEE 4 gleonz AAE SR aHF HAY
FA 2&9 Wg A (plot)dte] AR ot
4718 ASME IE section XI IWB-35009] 3]&7]
ol wet FAARE @l

CARY
o ot
o

3.4 8

4dA AAFA -5 HA AEEHE 7|2
H(basic calibration block) % T%i%—“}r o =2
g @EAE AREEY 33 %
ASME #ZE= 9 CSA ZEZo 7%
a71& &Astgrt

31 Algd

NgHezE Table 2% 22 7| 2RPAEH
A3kl Zol(length)s =& o] &3tn Zow
A7)(through wall dimensions)s= Al@#e| &9
g o]g3te) Z43tgct. a3y, ASME section XI
app. VIII AEA5 Aoz Aztzlo] gle 98
thermal fatigue(TF) 2

ol oft wo

mechanical fatigue(MF) Z
o] A B gosy FE W0 Folr ¢
HE7] AR FEAEE AR £3] Yol A
23 A FAo] " AP F77F 254mm(1")
ojgto|7] wjiel] W A7} #ol beam spread
Qg BT £ gi7] Wi el 508mm(2”) o4 A
Al IR ARAFEHA A 48S FPslain

Table 2 Specification of basic calibration block

N
4

Fig. 4 Flaw sizing with center line beam method

(ASME code)

basic calibration| size material remark
block (mm) i
WUR 550 % 300X| SA516 steam
-0z 76.2 GR70 generator
~ 509> 200X pressurizer &
WUB-303 127 C/S |degasser condenserj

[

2. gvl ¥ HEX

ZHl= vl Staveley Technologies Inc.
&89l Sonic-137 PlusZ Table 33 #& %22
f &g ALstd ZUF 2 =X9 2E &

4
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Hatgen 7t &E2 vt J 83 beam spread zt
A& 918 Fig. 59 22 A% 15mmd] IOW beam
calibration block (steel, S/N 92-7791, NDT
Systems)S AF&-3t% )

Table 3 Transducer specification used in the

experiment
size | frequency | nominal angle | manufacture co.
(inch) | (MHz) (" (serial no.)
~ _ KB-AEROTECH
05x10] 235 4H
(002M91)
KB-AEROTECH
05x10] 225 60
(002PDM)
. . KB-AEROTECH
05 dia. 5 4$H & 60
: (005MNF)
% hole
w1

o I, I A -
i T |

«(9), #0RQq 08

)

hole size ! ¢15mm
unit * mm

Fig. 5 IOW beam calibration block
4. Al Hu 9 nE

ASME FE=29] beam center line W83 CSA =
=9] § dB/half beam width WH o= ZAgaVE
27 vt oSy #roh A¥gdn, duzow
g% 219 beam spread RTF 2 Aol tigk Aol
ge| 27 =)= Table 4-1 ¥ Table 4-29} o]
CSA code?| 6dB drop ®He]l ASME code®l 20%

uhEs, 23

DAC &% wrc} #FA e €%219] beam
spread Bt} 2 zlo|urgkel A7]E CSA coded)
6dB/half beam width ¥ o] ASMES center line
beam WHET A7 2#F 27144 15mm 2
A7 3mm)oll =HaHA VebTh CSA Zzd 9
Zoltat A7) &AL beam spreadol] 9|3 dgk
L7} uj £oll 23 beam spread 2HAjo] oigts

mlo r

o

Table 4-1 Comparison of measured notch length in
76.2mm thickness block containing 4.76mm
diameter side-driled hole and actual
notch length 50.5mm

2.25 MHz 5 MHz
code 1 (05"x1.0" (05" dia.)

45 60° 45° 60°

CSA

(6dB drop)
ASME

(20%6 DAC)

48mm | 45mm | 47mm | 46mm

55mm | 49mm | 54mm | 51.5mm

Table 4-2 Comparison of measured notch length in
127mm thickness block containing 1.5mm

diameter side-driled hole and actual
notch length 50.5mm
2.25 MHz 5 MHz
code (05"x1.0") (05" dia.)
45° 60° 45 60°
CSA . 475
48mm | 46mm 47mm
(6dB drop) mm
ASME 55.5
55mm | 52mm 5lmm
(20% DAC) mm
@4, Fig. 63 2ol ASME 2= el ute} 23
@ dolgg M8 2W PEAz 2e dg o
A ARAFE HolH fa 277t o AAA debdn
E e ¢+ Uk oIAE IOW blocke AHg3ke]

2/d % beam spreadi Yot AZE FA3td
238 Aol CSA Z=o] oF wold. =3,
ASME F=8 A3t} 465 7tE2 233 4%
27) B} 60% zZte==2 Z2AE Age A7 24
Vehgs AL 283 9 AgAY) 58 R B
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ASME 2 CSA z=of o]k xom Zd =37 %%

N

T zte7b A7) wio] beam spread?] 9%
fo] wty] mjFolu} uwalA, 72 YA A= AF
9| zlojwa 2v|d Xele ASME ZEo] 9

HE 250 @ YA doAXE Y =277
#e W Bo =7 WrEtE AL S 5 Aok

®- --- W 45 Deg. 05" Dia.. SMHz

+- —- + 60 Deg. 0.5* Dia, SMHz

-——-¥ 60 Deg. 10°x0.5". 226MHz v

©------© 45Deg. 10705 22MHz | "7
—_— 10 //,
g e
= e
(=3 7’ -3
2 // -
§ X -+
J e e"' -

A .-
2 o ~+7
= o -
& s -~
2 5 I et
£ vt .
P .
10 30 50 70
Metal Path {mm)

Fig. 6 Relation between metal path and through wall

dimension measured by center line beam
method(ASME code)
5838
1) beam spread Rt} & Z39 Zolwake] A7
o] tisl] CSA :=of “é*l 6dB p W

o] ASME®] 20% DAC #HL=E = ?l’ o]
Bt #ZA YeErsTh
2) Br&2}9] beam spread E.rt} 22
ZHFol hEll CSA IEA
dB/half beam width ¥¥H3 ASME 3=el
7143 center line beam WW o= Zlo] Wk
2712 243 A3, 6dB/half beam width 1
Wo| center line beam W Kt} ZwH3Fel 7
o] Wk 7|7t A EstA ebutth
3) ASME =zZo 714% center line beam %3
o o&) Hgtel o) WF AVE FAHY o
gaEe RE dg "old AFUYFE AHA
4% ar] 1o de aA Jeigen, CSA

o%

—

oo 7145 3 o] beam spreadgs &
ste] @Wrletw AA A Ao ZHAA
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Flaw Sizing by ASME and CSA Code

Moon Ho Park” and Suk Chul Kang"™
* Korea Plant Service & Engineering Co., Ltd, Seoul 100—-430
=+ Korea Institute of Nuclear Safety, Taejon 305-600

Abstract

To record and evaluate the flaws which were found during pre-service/in—service inspection

performance of nuclear power plants in Korea, the center line beam method described in ASME code and 6

dB drop method stated in CSA code were used. The measyred through wall dimensions and lengths by these

methods were compared and analyzed in this report. With the measured data analysis, the exact understanding

and use of these methods improves the reliability of flaw sizing and assures the integrity of nuclear power

plant components.

(Received : May 22, 1998)
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