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Development of Multi-coil RF-ECT Sensor for JSFR SG tubes
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A new design was adopted for SG of JSFR (Japan Sodium-cooled Fast Reactor) using double-wall tubes. The
present paper estimates and assess the defects detection in double-wall SG tubes for JSFR using Multiple RF-ECT
sensor. We confirmed that proposed Multiple RF-ECT sensor has a high sensitivity to detect small defects.
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Fig.3 Experimental test results of multiple RF-ECT coil
inspection for: outer circumferential notch, axial notch

and pinhole,
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Fig.4 Comparison between experimental test results and

FEM simulations of double-wall gap effect. There is a §%
decrease in eddy current signal when tube configuration

changed from single to double-wall.
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Fig.5 Experimental test results of multiple RF-ECT coil

inspection for the outer and inner tube defect.

-274 -



3.2 JEHSHROBHERE

TN T & 2 K a D B o & ZMR R Fao
AR 5 B CESRBRIC L 0 5 L&
OB A FEE L, < /LF 24 LB RE-ECT &2
D 2 BErENE ~OBRMEA TN U, SRBRICER$25%
FRERAL, BIRMEAT A CIEWE) D&)A 7L
SIEERME CEF 25 A THRWEL 7., Ao, EXm
JERZ SR (RTEEEEGE +200kN) 2/ L. &K 73.5kN,
BN 13KNIT, YA L (5~10Hz) OF&p:E Liz,

5 RS R BRI &Y X HWOBHEBEE % Fig6 (o=
T BUELIcE V&RV, RIERHEERBR O RE %
Fig7 (s, RBRER LY 2 BEEIEVEIRICHE L
7o 50%t RS DEHAET SR, EHIT, 30%t ES D
FTapz Sy & RS EROEBIRIERT / A Xk (SN) 23
2LLETHRIHTCE T (REEE ; 200mmys),

2.10mm

3.80mm

Double wall §

Tube cross section

Fatigue testing

Fig.6 Fatigue testing and cross sectional view of cracks.

4. HEE&

<)VF A VI REECT koY 8U0EL, ESR 2 &
(RENVEICAT 5 LT R % PV CORRRIB MR ER 51T > 7=,
2 EEEDREEI B YT AMESNE ORHHMEDOIK T 23
R SN 73, SVESNE ORI, PENEIZ L 50%
RERTT 5 b0, & EIETHHINED 20%t I D
RMe (ERWEA, B - s o FE) & SN2 BLE
THRHIHTE D LR TE 1z, I0IZ, BREom
EZUR KB A AR 2 7= OIZBUYE LTz 30%t 1
OREF EREBRRTRETH D 2 Lotz 7k,
FREIL, BREEEANOOZHFETHD HERH
BRSNS O—BE LTERLERETH D,

=
F

<

" Imaginary (V)
<

-0t 005

+# { Reg!(V) o
Fatigue crack (30%tw; 1.00mm)

N i
T8 er [

1

¢ 01 62 03

02 61
Real(V)

i i }
n} &% oy &% o4 23 i3 oy A ¥

Fatigue crack (50%tw; 1.55mm)

Fig.7 Experimental test results of multiple RF-ECT coil

inspection for fatigue crack.
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