ISG-TIP-2 Task Coordinating Group Meeting
Argonne National ‘Faboratory”
Oct. 19-23,1998 7+

EDDY CURRENT PERFORMANCE DEMONSTRATION
for CANDU Steam Genera’cors L

V.S. Cecco, S.P. Sgﬂivaﬁ

TOPICS COVERED

A
A"

. CANDU Steam Generator Specifics:
Tube material
Tube size
Flaw & noise
Probes

2. Validation Approach for POD & Sizing
Pulled tubes
Lab defects and field noise
Signal Injection and Signal Subtraction

3. Quantifying ET signals

4. Standardizing probe responses
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Version 4 Probe |
Calculated, S/N Ratio >= 2
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Version 1 Probe
_J Calculated, S/N Ratio >= 2

P

20 40 60 80
Crack Depth (% through-wall)

>OD curves for C3/4 probe detecting circumtferential OD
stress corrosion cracks at the HU1 support plate location.
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Number of Tubes

T k\
|

1.00 2.00 3.00

Noise Amplitude (Volts)

Flaw Depth (% through-wall)
50 80 100

2.0 4.0 6.0

Signal Amplitude (Volts)

@ 2lculated C3/4 probe probability of detection curve,
using circumferential crack signals and field noise.
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Calculated
S/N Ratio >= 1.4

80

Measured From | j
BNGS-2 Pull Tubes, 1992 |
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I Calcﬁlated B
S/N Ratio >= 2
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20 40 60 80
Crack Depth (% through-wall)

POD curves for C3/4 probe detecting circumferential OD
%tress corrosion cracks at the HU1 support plate location.
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Performance at BNGS—3%
C3/8 Probe W | (Cleaned) |
_— _

Calculated, SIN>=2 |
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“[C3/4 Probe (Version 4)
l Calculated, S/N >=2
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Crack Depth (% through-wall)

’POD curves calculated for C3/4 and C3/8 probes detecting

=circumferential OD stress corrosion cracks at the HU1
inport plate locations 1r mically cleaned S he:
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rile Layout Help File Layout Help
<Lmeks > |l 16 |450 |D0P | 16 | 450 | DOP 1= ¢| ot et j d%m:’]
G2 | C4 [Vert§ G2 | C4 {Horz
3 ] HTS + 0.48
HTE_E, — P32 | ss0 | e | c4 | me || P33 | as0 | 2 | c4 | oo |
0.99 vid span 28 rot 290 1,00 vid span 23 rot 321
.
HTS 5 2 Q%
Vpp MxR GAn 180 Vpp MxR GAn 180
2,18 volts 36 deg 2,38 volts 43 deg
Ho1- 4
P34l250][32[C4!DDPIP35|?0]GZIC4IDDP!
1,00 v/d span 12 rot 160 1.87 vid span 14 rot 286
HO2- Vpp MxR GAn 180 Vpp MxR a GAn 180
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| 3
Figure: C3 probe response from an internal ferromagnetic
deposit at the tubesheet expansion transition, using
multi-channel subtraction.
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Normalized Voltage at 250-70 kHz Mix

Calibration curve of crack depth vs. normalized
voltage at 250-70 kHz mix for C3/4 probe.
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Ideal Sizing
+/- 15%
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20 40 60 80 100
Depth Measurement by Metallography (% through-wall)

Depth Sizing accuracy plot for C3'4 probe based
on destructive measurements of ODSCC in pulled
tubes.
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Eddynet95: Analysis [C]—1989,90 jrl as primary [MB]

Analysis System

Tools

Layout

Add Displays

Tube Comment:

| MDD |

B7B5CCAL00038 THU 10:34:23 SEP-24-98

B7B5 ROW 51 COL 99 1039
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ABSL
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480

ABSL

P4:2:BP |

480 | G1 | C5

|  ABSL

G1 C5

Horz

G1

C5

Horz

2.03 v/d

span 223

rot 356

CTE-
CTS-

Co1-
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£05—
Co6—

Co7-
Cu1-+
TOP-
HU1-

HO?7-
HOB
HO5-
HO4-
HO3-
HO2-
HO1~
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| Cancel

0.04 volts 0 deg
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Figure: Absolute bobbin probe response to
internal magnetite deposit (~25 um) along
the tube length at 30 and 480 kHz.
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