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Analysis of Defect in CANDU Feeder Pipe
using Phased Array Ultrasonic Inspection System

Sang-Hoon Lee', Seuk-Hong Jin', In-chul Kim’

ABSTRACT

The feeder pipe of Main Primary Heat Transfer System in Wolsong Nuclear Power Plant was inspected by the
Ultrasonic Phase Array technique in 2010. It is the first time to apply this method to the construction at Nuclear
Power Plant in Korea. The time required for UT technique is less than RT method. The UT method doesn't need
to evacuate personnel who works nearby inspecting area and doesn't need to wait developing of film. For these
reasons, the UT method is the fastest method among the volumetric inspections. As a result of the examination, it
became clear that main defect of the feeder pipe is the Lack of fusion in the welded area. Moreover, the rate of
defect was reduced gradually as improvement of welder's skill. If welding machine has problem, the defect has
tended to same pattern(occurred same position in the welding area) but these defects were founded without
specific rules. For these reasons, the creation of defect is dependent on the skill of worker not on the automatic
welding machine. This evaluation of defect signal and collecting data would be useful to further examination in
ISL.

Key Words : Feeder(4 ZtAl 3-5 2k, Phased Array UT($17d W1E 2234 A, RTCEFAM F34 AL, Defect
(29, Lack of fu510n(£- F 55

.M E ol 48 A Hol & AUE S £ F
AT E3h Ao Zolg AHFe] & F Joer=
A4 Ao g AT 4 e A Z At HEAE ol 898 48 F ok

A4 Foll ARHAE AHgshe 79 A AbHES W =¥ 44938 344 A v ARG &4

AR ETG Aot Ty A ERAAE A Aol FelA Ax2 A4E 253 AAVHE

AlZto] Wol A8 51 AARAY] EFg FRbElE < A&ttt dFEAY HAAbd 2 7HE H=x

A efAE o] gt HZoll Hl= ASMECA Code Case 2 AE3 THAE U] ZQJEHZE 4]
(N-659-2)& Tt YA ERAAE $3dE = o},

+HAAR A S As Y5 L3tk A ol HA= uthe §97]¢el oM FH 5

d 7IHS AEstd i@ FEFo R HIHoE 4 Rom HAL tlolH AAE A EA7] DA A

A7E FFsEts AR EAAL ALAd AAzA Agurolr] Ago gz AHH Ao e AFIE

]_
QL Ao Alsk BE WAL AT U AT Sasked A D Wrkel AAEE ASSHAT.

o) 5 A o I=I=5 =) =)

+AAAAL I, FR5Y AR Y (F) AAGLAT &Y 3 B 7 4 38 RS HES] 93

E-mail : lee@khnp.cokr o AFUAE 9 wALY FHE ©WAFo], #A
TEL : (042)870-5626 FAX : (042)870-5649 7&7;5:!_9] %_% 1;% nyn= 53/\]-'5‘]-9&1:]—

*

FTSYUAE(F) AASRA &9



WAA FEAd A3mME AA Agel i 2 £4 79

2. AYufE =S atHALe] Az

2.1 AH{E (Phased Amay) =21} 74A|-7|t,'=1

QMG 25 AN F2F BHL AL
A7 AFEE ol g5l 229 A5 A el &
o5} “3___}/\@,\]7}4 AZ S zA-ZoZH 2839 o

Fe SN 45, JE 2 o](focused depth), 7{:]"‘

1_ _l
Aol A 2] q WA (focal spot size) 5= AAL
=
253 A ALY IEE Ao 2R

Ao} golot xeshe] iAo o)

o] Zolok oUAE Folt Wy

A A9 £ iR E Bolt

A W74 D 71719 B4 whe} A
S, AESLATE AR FER

YA E [4A7)E ol ol gE4

Yol 27} glo] H&Rslolgt 225 of

AN EE A&HA P BEoanE %

2

i
o ==
e >

12 yo 3¢ r?ﬁ
_O,[o
yo ©

i

ofr
5
SR EN A 2 S

My

Y

vs
[0 XN, ofy

°

i=]

293} BA 2GR WA fUAE Zhs
Woleh. okl Fig 13} 2= A4HE 233
ol g3tel Was WAt AYT S 7
& 26173 ol 243 A YA E voi2nh
=101 olatel 1g4e] 15 4}
Al & e,

Fig. 2 Beam Steering Receipt

DELAY

TRANSDUCER ARRAY

/
FOCAL POINT A

Fig. 3 Beam Focusing

2.2 4l Z|Z(Beam Focusing)

$173¥] & (Phased Array) Z-23} 74/\}01]/\1 Q3%
71%& ke AA Al FA 253 JUAE
HAENA 250 L& B8t BS54 2

5‘011 1 KA }H% =

&‘5
rio
P
dlo
ﬂ
mlm
by
>
oot
[
i
>
it

AEHE AAZE OmniScan(MX32/128)S A&
o BEaE YAl d B2 2H(10MHz, 27(1D)
AduE FEHE A 88ttt Fig 4« T
H] 9] Apzlolt,



80

o
ol

ARG 5% 270U E el ARG AAE 5
Papor, adne e ALadT
Fig & 819 42 ALgste] 240 34 53
sh Apaloln,

3.2 ZARS

WZHA FFAEe dds
#Ho AT 2 ST AR =
2A WA Pxo qtgae d
38070 ¢t sbE#F ST E
# 380702 FAET

11/4%% Z7] WA 7] o A

=2 Js%s}% %ia zﬂ
Fig. 63 2t}
WA FFAH] A28 ASME SA106 Grade C

TEALLE 475 2 E7SS @3}01 7607 ©]
o 7] g2 53RY FHLE AR FEAS
H 7 9 SA/4EFE Table 294 2o nE
A= 7t 28 ol A& (GTAW) S AH&-3tho
EA = A

Fig. 72 W24 2a3 344 ZFARe] &%
5 AAL ARt
ZAAE A% A4S AR FAA (Ultrasonic Phased

m

59

Lowar Faader

Typical Inlot
Hortzonts Fouder,

N

Typical Outlet
Horizontal F

A
el CPmES | ower Cantilever
\ i Support

¥

Fig. 6 Outline of the Feeder

Table 1 Design Temperature and Pressure of the

Feeder
Feeder Design Temp. Design Pr.
Inlet Feeder 535°F(279°C) | 1870psig(12.90 MPa(g))
Outlet Feeder | 600°F(316°C) | 1550psig(10.69 MPa(g))
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Table 2 Spec. of the Feeder(Unit : Inch)
Classification 1.5 2% | 2.5 | 3%| 3.5 | Total
Number of the | Low | 66 | 304 | 10 380
Inlet Feeder Up | 66 | 160 | 154 380
Number of the | Low 60 | 320 380
Outlet feeder | Up 18 | 102 | 68| 192 | 380
Inside Diameter
(tolerance : 0.015%) 1.50 | 1.94 | 2.32 |1 2.9 3.36
Thickness (tolerance :
115 ~ -12.8%) 020 0.25]0.28 | 0.3| 0.32

Fig. 7 Inspection of the Header to Feeder
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Fig. 8 Results of Repair Rate
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Fig. 10 Indication of LOF
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. . . 3 Centification Type,
n: | Jefrizal bin Fahmi Signatura: Level and Reg, No.:
2 S Certification Type,
w | David Hermanutz signatura: Level and Reg. No.:

results Included In this report are an Interpretation of the testing Instrument data and not a guarantee of equipment

Fig. 12 Examination Report
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1. Design Manual of Wolsong NPP Unit 1, 86-
33100-DM -000, Main PHT System

2. UltraVisionl.0 Reference Guide Book, DUMLEO02A
Zetec(27-03-2006)

3. Examination Procedure, Ultrasonic Phased Array
Examination of Wolsong Feeder Welds(PA-P-1323))



