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Field Application of Ultrasonic Inspection System for
Stay Welds at Steam Generator of KSNP
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ABSTRACT

The stay cylinder weld at the steam generator of Korean Standard Nuclear Power Plants is safety class I
component and is subjected to be inspected by the volumetric examination such as ultrasonic method. As
accessibility of this area is limited due to the narrow space and high radiation, the existing manual inspection
method involves various difficulties. Moreover operators may be exposed to internal contamination by contaminated
dust during the surface buffing process to improve the inspection reliability of this area.

Recently the new automatic inspection system for stay cylinder welds has been developed. The inspection system
basically consists of a driving assembly, data acquisition device and signal processing units. The driving assembly
is classified by 1) the scanner for inspecting and buffing the weld, 2) pillars for guiding the scanner and 3) the base
frame for loading and supporting pillars. The scanner has 4 sensor modules to inspect in 4 refracted angles and 4
incident directions. These components can be inserted into the skirt of the stay cylinder through the manway hole
and assembled easily by one-touch in the skirt. Data acquisition device and signal processing units developed in
previous works are also newly upgraded for better processing of data analysis and evaluation. The system has been
successfully demonstrated not only in the mock-up but also in the field.

In this paper, newly developed inspection system for the stay cylinder weld of the steam generator is introduced
and their field applications are discussed.

Key Words : Automated ultrasonic inspection(A5 %23 ZA}), Korea standard nuclear power plant(3t= 53
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Fig. 3 Geometry of driving assembly for SAMIS
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Fig. 4 Driving assembly and control system of SAMIS

o ~7d oz Ak (upward), SHEEH(downward),
A Alak(clockwise), BEA] Al W&F(counterclockwise) 7
AZE FAlOl o] Fo1d 4 Q. A47e] 253 BE
o 23=+ AMES FAFIHFE ASME ZE
A FEHAA AAA 7]Ee] Wl 225MHzE
A A/A 2= ATk

3.2 Al2" Ho|&

A oJH= Fig. 49 2o, 23 Al 2E (ultrasonic
system), =4 Ao 7](motion controller), T E A A|
2~Hl(intercommunication system), H]A A] &l (vision
system), 3 ZAEE#(air controller) 522 4%
ok FAlo] AFE BAHE 250 AA= 43
g As FFo] 71Fet 2909 75 Bdete
A AEES AFEH 253 A5 94X A
BE HARA AlFdozn A A5 Hrh =2
a3 Q% g AA} TsEAl slET

HIH A 2]l 71 A F-E ol AR 3709 v
e T3 SPIAES HAAANA A TFoEA 2
A FHFEE v AAGG Y] Fs A
B2 NG F UERE FAH Aok

4. 45 N o B A3

1Az AP WA ZAF-5Hl e A5
Aol A=At defe] 29 ZH, 75 oAE
o A¥FEH 5 A, MY 23 A4 e
ARTE &5 B 55 TAHLE AP0l W
Rom, AP ARE vieo g 13 £4 HAo| 7
= A

AR A 2L 27 (scanning) Wkl w2} 5 )



F2EEY 9A F7A7) Sy SHY AFAAN2Y 2 W A% 41

o HAA BE, & A5 27 EE(circumferential
oy

scan mode)?} W3k (axial scan mode)&
AFdeh 7479 AAREgAN dojAE 23
tolEle= MARES] X AR} AAE S A-scan,
B-scan, C-scan A#45 A3l o meha 24
AAA7E dEd A gez HEsHA o] Fdl ok
gt B 2ue S8kl dis] 1 mm, 49
Foll izl 0.1° T E Ao} 7]'%'5]'5% AA A
ALE ANE A9, S9FS £imm/m oW, ¥
W 20.1%ev o|He 23 318 HE slolA
BHORE FEL U5 GASHAT
U d=EEy 49 “71‘%‘37] Zﬂ"—} EHE bt
go2 AZH ~Ho| AdAY £YE& B3l FA A
Z-Zo] gk 22 d5 Aol A3
271E o} Wol2~ =y IAHFTH Y IS,
de] 29, 2904 52 JHE AR AFst
At zHo] ~2AES 2 B ofad AL A
ZIE Q7] W&ol AAE W Ao 2gAA g A
gy Wi 2 F& AEHE AHeR
AAE 4

29) Y A%E

I~

e AN o rEL r{r
001 o:

_IE_

o2 ARAL 54 4ol

AgHRom, A4 TE JUE FAF F @A A
% Aol AT WA DM T WAL F
gA7) zEo] AU A A ek PPoz
4% Aol QWU AA Axde] FRolER,
AR, WA 29 el SR g 1
2 ulRa A4 A 4F 5UE 24 Sol A H

N R |

At Fig. 5 71847 2~

3
2

3 2 A4 SAd 4P 24 TF 4HE FU3
2 =

5 39 SAMISY JIATFER UG Hof F1

Fig. 5 Field verification of SAMIS

B3l 0ha1s) FAE BAT F 4
& HRANT, 4% A9e Bs U T A
a47) 2Elo] e s SRHos
o, 247 YA TF FEE RelFch

5.4 8

%

ra

o] ~go] AEns TAA A
I HAAF 2] HAso )&
4 ZAZE A7 Hqow, =
Wy A AL o9d 9A
AARAES] W 9] % 7}—;—3% H
At AARRRE] b3 HEo] AARe] A

FEA7171 S8l 94 A5 253 A4 *l
o] 7H‘:-‘JH%!E}. AA F-loll A 5= 71ATE
AAZ O ARG AR 23 AAToE B
AAE Aof3iA Eoh H4ad ol5EE
Fe wae] Bal/gA s E A o
NNATFEEE ML AF Al
A5 RE AA 27L UEE 4 9
o, AAZA7E AAF FAR o] F 3]
02 7 7k AduE FHs)of st
ﬂ<%1ﬁﬂ*VW%w}%agim
oA A BE odEeE LA
Ab Aol v 3 %% AA o F WY
Ao RS = =S A 7IATF
FEI AA RS 319 hestE
Hs B3l AAAA AT 33
24 71719 RS FF A
He A4 FdolA vt
Hom, dHi 14 dA

2
i ﬂN
oft

o,

2 > ol
o lo o
o > 9

{0
rﬂﬁnﬁ

o > fo 12
—r
offl

i

Anj
o &= oY
Y,

e

Q

2
ok
+
%

tjo
51

fr o ox

R il IO

RS am s

[ 13 o o
ol |o R :E]
3 r{r

H
o O

}

b

¢

>

d

4 o
of

doors
I

ofl
>,

2

o
=

o 2 oo 1o
r 2

-

= oX

w2

B

o [0 [»
o_.N_,_‘;:l1
mloz

0y

St

#all 71 AXE F7) TA7] 2o AU
O3t AZAHLS s gnt. AA HA A3
A3t A4S} AlFo] X 6(])]5]9:}\011] o] A
9 HF 7 AA B A RS AAE HAF
o =S Ao AU AF Ad, RN &
3ol Tial QLAY oY A St Ao w FEE}
< FAFA T

Rl oo 32 2 ooff 2 M o2 ol I qr o & 2rf ot x et o

=

=23 A6d A1z 2010 9¥



42 b

A7 e 2H o]
71&9 W

ol
—1nm =X

o
L
s

2 A7 A e dxrELdAEF) T2

AR AHATANLAA A ofsf AT

ikl
rok

=]

1. 1998, ASME Section XI, Division 1, “Rules for
In-service Inspection of Nuclear Power Plant
Component”.

. Lim, S. H, Park, C. S., Park, C. H,, Joo, K. C,,
Noh, H. C, Yoon, K. S., 2010, “Automatic
Inspection System for the Stay Cylinder Weld of
the Steam Generator”, Proceedings of 2010 Spring
Conference on the Korean Nuclear Society

Transaction of the KPVP, Vol. 6, No. 1

y

N

% w5%. 434
. Automated ultrasonic weld inspection, International

Institute Welding Document, VC 460

. Lim, S. H., Park, C. S., Park, C. H., Joo, K. C,

Noh, H. C., Yoon, K. S., 2010, “Field Verification
of Ultrasonic Inspection System for Stay Welds
at Steam Generator of KSNP”, Proceedings of
2010 Spring Conference on the Korean Society
of Pressure Vessel and Piping

. 2002, Design Table, KHNP
. J.G Proakis and D.G. Mannolakis, “Digital signal

Processing: Principles, Algorithms and Applications”,
Third Edition, Prentice Hall, 1996

. C. K Kim, C. H. Park, J. H. Kim and J. M. Leg,

Development Of Ultrasonic Inspection Technology
for Inside Lining of NPP ESW Pipe, Sixth
International Conference od NDE in Relation to
Structural Integrity for Nuclear and Pressurized
Components, 2007



