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Development of Intelligent ECT System for 3/4 inch SG Tubes
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Intelligent ECT system for 7/8 inch tubes has been qualified as official method for inspection of Steam Generator
tubes in Japan since 2003. We have developed Intelligent ECT system for 3/4 inch outer diameter tubes, which is
applicable for full length inspection of all tubes in Steam Generator. We have carried out the verification test on
passage, scanning speed, detectability of various defects, performance of auto screening, effectiveness of filtering,
and accuracy of depth sizing of wears. Totally we have confirmed the performance of Intelligent ECT system for
3/4 inch tubes is equivalent to that of Intelligent ECT system for 7/8 inch tubes.
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Table 1 Specification of Intelligent ECT Probe
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Fig. 2 Intelligent ECT Acquisition System

Table 2 Acquisition Condition of Intelligent ECT
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Fig. 3 Flow diagram of Intelligent ECT data analysis
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Table3 Confirmation Item for Applying 3/4”
Intelligent ECT Probe
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Table4 Confirmation Item of Passing Test
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Fig. 5 Passing Probe through Small U-bend (Y1)
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Probe: Intelligent ECT probe for full length

Signal in draw: 100 kHz vertical

Fig.6 Example of Result of Acquisition Test
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Fig.7 Result of Probe Speed Test
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Table 5 Items and Results of Detectability Test
R B HiEmE L
Eiva , I o R 3 | o it
g PEIR W | el 2/ | BEC? AVB™® | &K
IhiiT 5 1e 20%t O O O — —
EDM )9 14 Shi JE 7 m)
Ay b
W Bl ) 20%t o - - o o
Wik JE 5 1)
JELEHD S (R50mm) | 10%t O O O — O
o L | AEER L | 10%t O — — O —
B WP Tamam | 10wt | O | — | — | O | —
45 | 10%t O — — O — [
(AP e/ d1lmm 20%t O — — — O
PRE EDM 2)y ™ PN i i 20%t | — — — — O
g | EPMADI N 204 | — | — | — | — | O
Shta dih 7 m)
Y1 %l L ShiE ) _ . _ _
Un b EDM #Jy b AN 309t O
Wif JE 1)
TEEmES O RBRER  — - RBRdgs

“2BEC : Broached Egg Crate & /AR O FEEE
" AVB : Anti Vibration Bar {1k 4
“EDM 2 VU v hE, £ TEE 5mm ifF 0.2mm
SEAIL, W8 15mm, £ Tl T ik A &

ERE ERE
U] WA
pe1]
AE

FEREA - AEGL

WA - AEHY



Ttlian X 17 AEAT 1 > FEREH 1 7V Pz h ECT > X 7 ADFIH)

BERE TN OWTIE, IS DB RFIAL(SCC) D 12 BY
U CKE - B RHIEAT (EPRID) ORGERBRICAHK L
TWHEL EPRIGERERBR TR L 72445 SCC M Tl
% Fig.9 Io7 7,

4.4 SHTHLEE

HENVIWTHERE., 7 4 2 ) o T HERE. AR S
A v T FEREDMEREMERS & S hE L 7=,

HENVOHTHERE I, KM AIREMED & D5 S E % &
v 7T T HHEETH D, Table 5 ICRTHERER
WEREG LT — 22355 L LT, BEIOITIZLDY
ETORNERMERL LR s T v 7 +52 L
iR L7,

Tube |

Tube -31
supporty |
plate
%
d Axial direction
EDM slit Circumferential “*° £
direction
(a) Outer axial EDM slit (209t depth)
with tube support Plate
Tube

Tube sheet
7

[=:14

Circumferential
direction

(c) Inner circumferential EDM slit (20%t depth)
in expansion transition zone

T4 NE ) THRRIE. RIGLSND ) A XERIZ
LA TDESAEB LT SN A m LI oHEET
bbb, T4NEY U THEREICKY, 5B A Xy
MR S 4v, SNt WV R H D Z & R LT,
7 4 V2 FEEE K O RE RS e % Table 6 12, 7 1 /L
4 3t R DB % Fig. 10 (ZR"T,

AR T — 2 2R e LT, YA 7
B EAT - 72, MR % Fig. 111287, BIERASROH
TEIA O FEAFA 1T 5%t LA FCTH Y. 7/8 4 »F
LRIEDOMRETH D Z & R LT,

Tub

A

Wear =
Circumferential 5
direction
(b) Wear (angle 3 degree, 10%t depth) with AVB
EDM slit

Circumferential
direction

(d) Inner axial EDM slit (30%t depth)
in U-bend zone of smallest radius of curvature

Fig. 8 Examples of Detectability Test Signal

(]

-27.9

Circumferential
direction

Signal of Intelligent ECT

Depth of SCC
393um (38%t)

Width of tube
1034pm

(by EPRI)

Metallurgical results

Fig. 9 Example of Artificial SCC Signal



R£% Vol 10, No.4 (2012)

Table 6 Result of Filtering Test
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