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Abstract The steam generator management program(SGMP) has recently defined the procedures for the
qualification of eddy current hardware and technique. These procedures provide two basic methods for qualification.
The first way is to qualify the equipment or the probe by using the flaw mechanism and method of the pulled
tubes from the heat exchangers or the artificial flawed tubes. The second way is to verify the equivalency with the
characteristics of the qualified equipment or probe. In this case, the qualified equipment or probe may be modified
to substitute or replace instruments or probes without re-qualification provided that the range of essential variables
defined in the examination technique specification sheet are met. This study is to describe the result of the
comparative performance evaluation of bobbin coil eddy current probes manufactured by KEPCO Research Institute
and probes manufactured by a foreign manufacturer. As a result of this study, although there were minor
differences between the two kinds of probes, it was evaluated that the two kinds of probes were almost identical
in the significant performance characteristics described in the KEPCO Research Institute guideline.
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Fig. 1 Test system configuration for electric
characteristic measurement of bobbin probe

Fig. 2 Test system configuration for eddy current
characteristic measurement of bobbin probe
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Table 1 Specification for the test tube and the

probe
FB AR (mm)
44 T | FERUE | FE5A
Inconel 600 19.05 16.92 1.066
HAUGEA A
e 97 F3& | Alg 2o
MULC 155 86% 100ft
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Table 2 Test specimens for characteristics testing
of bebbin probe

Algug VEAE A
- AFAA 71 - 37) Axial Notch(W:0.2, L:30, TW)
%548 A% - FE ID: 1692, 17.1, 173
ZolAl& |- 570 Axial OD Notch(W:0.2, L:30)
(3174 F) |- Depth : 100%, 80%, 60%, 40%, 20%
Zo|As |- 47] Axial ID Notch(W:0.2, L:30)
(N2 |- Depth : 80%, 60%, 40%, 20%
- - 67] Axial Notch(W:0.2, TW)
u}3kzl o] Al &= ’
SREAAT | 2.5, 5.0, 7.5, 100, 12.5, 15.0
- 57} Axial Notch(L:5.0, TW)
HFEEE Al 2 ’
PEEAT | 02, 03, 0.4, 05, 0.6
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Fig. 3 Impedance curves of a KEPRl and a
foreign probe
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Fig. 4 Phase curves of a KEPRI and a foreign
probe
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Table 3 Resonance frequency comparison of a
KEPRI and a foreign probe

Resonance
Manufacturer Type Frequency(kHz)
KEPRI MULC 337
Foreign MULC 340

33. BYIBY X1 S 5F A

3.3.1. KEFA} XP|E ZE(Effective Scan Field
width) &3 Zat

BER3Y gER dig FEFAF A 2o

SWEer A% HAE FRe AL v
A7 A5 A9 54 A% RedMe A3
& A5 9o HAe] Brlsste] B o] Bl
TR oY R=o) didtd sk AR
2 30mm FWFoeZ WALZ(EDM) :=E 7}
TR, 7z Add fisty Ho WEL 10
volts2 A3t 7z} Add A5 Q. AFR
o] JYgAlset 2TUEE o) g3ly 52 A
B3ty h. KEPRI % €54 ©@3ake] Ay F
MES FHFER $489 Fig 59 2#ZE 4
Bk F 7kA] g&3 2% 2 a0 3 4y
AANAM AEF Aozt Qe ¢ F Ak

28] Fugee] tlste] KEPRI 2 =4} g2
el FEFAL AN & g wndg ag=ZE
Fig. 6ol ettt @A 9} Zo] FALe] Tz
7} A9 Aol7t Qe Aoz WriEPen, FEs}

A GAFA] B RE 5 AZ S5 o) @
A A RAY Aol Aoz AHHL o] AF
v dAdFgelng Az FYdA Hu IE e
VRl FEAAM HAgE JER

KEPR! Scan Width Absolute

i~

8

N
II \\ g S5OKHEL
V4 L,
j \ i 100kMT
-17-14-11 -8 6 -4 -2 0 2 4 & & 13 14 17
Position(mm)

AmplitudelOhms)

© o~ w e o

{a) KEPRI

Foreign Scan Width Absolute

o
/I \\ —t—550kHZ
I \ = 300kHT
A N

1714118 6 4 2 0 2 4 6 8 1M1

Amplitude{Ohms)

@ b om oo om

Position(mm}

(b} Foreign

Fig. 5 Amplitude vs. axial position of a KEPRI
and a foreign probe
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Fig. 6 Scan width comparison of a KEPRI and a
foreign probe at 550 kHz and 300 kHz
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Table 4 Decibel voltage value

Position(mm) at | Position(mm) at | Position(mm} at
550 kHz 300 kHz 100 kHz

KEPRI | Foreign | KEPRI | Foreign { KEPRI | Foreign

dB| V

2179 -632 | -6.32 -6.25 -6.25 -6.6 -5

4163 -82 -8.72 | -8.93 -7.96 | -847 | -752

-814.0]| -1084 | -11.6 | -1L7 | -10.79 | -11.25 | -10.23

<121 251 -13.25 | -13.25 | -13.28 | -12.52 | -13.02 | -12.13
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-18
14 a2 10 £ - -4 2 o
d8

Fig. 7 ESFW comparison of a KEPRI and a
foreign probe for frequency changes
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3.3.2. S¥E AL(Fill Factor Coefficient) =X
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Fig. 8 Fill factor response with variation of frequency
at differential and absolute mode
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Table 5 Fill factor calculations

Tube ID(mm) | Probe OD(mm) Probe Fill Factor
16.92 15.5 0.86
17.1 15.5 0.82
173 15.5 0.80

Table 6 Fill factor ranges

ZAE U9 | Tube ID 89 | Fill Factor ¥$
b1 16.92~17.1 0.86~0.82
0 2 17.1~17.3 0.82~0.80
el 3 16.92~17.3 0.86~0.80




v o2 A ALeEE A A0 A4E (20100 89Y) 391

FREAFE F A9 e FHEINM FHE
A% JEg vasty dAdz HA 8. Fig. 9
o ¥ 7HA g&Ae] AFd % Hdy R F
AEAFE vnste 2PTE et F 7R
oo g&Alo] P FALAF FHES A5
EEoA 086~080 BY FHEAG Fhe] A
ol7} AL 1 £e) HolEHE BF 49X}
Aok FV1EA7) AdH FHEgoy FHL9
Wbl AT o]t &g Aolw FHdY
of A% Agte] HEo) ZA FUE VXA F&
Roezg Algdth

3.3.3. Z0|7|4=(Depth Coefficient) X Zzt

ZOJAFDO AL ATl wgd we
SHF A5 S ¥stE Fqste Agelh A
el AHEE A1EL 30 mm Zole] FWY =AE
100%, 80%, 60%, 40%, 20%<] W74 B &7 7}
ot FRAY. A58H Hd¥ 2= & HE
Fao) g G 2 973 A Polg nFo
2 FA319 vlasdoh AoAF ;e 100% T
T =AE 10 voltsZ HA3}] HAARE A4S
ok Fig. 109 F 7FA] ©&ze] A58 2o of
& oA dF Yz E JEW, Fig 119
AU REd] dig o] AlFe 2HZE Yehd
o T 7HA gE5Ae delAs £3An A5

Fill Factor Coefficient Differential
#KE 26To 82
s 2 . - 4 AKEBSTo 80
§ s00 P *. ~# FOB6Ta 82
= 150 & 4 FO$2To 80
Py #F03670 80

200
o 100 200 300 400 500 692
Fraquency(kHz)

(a) Differential mode

Fill Factor Coefficient Absolute

*KEBETO 82

-02!.7 I -
0% |3
B0 g
080 !
A0Q e

BMKES2To 8O
AKES6To 80

FFC(dB)

“FO 8370 82

:ig " 1 FO.8270 80
150 08570 80

8 100 200 300 400 SO0 60
Frequency{kHz)

{b) Absolute mode
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Fig. 10 Depth coefficient for differential mode of a
KEPRI and a foreign probe for CD and ID flaws
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Fig. 11 Depth coefficient for absolute mode of a
KEPRI and a foreign probe for OD and ID
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Fig. 13 Axial length coefficient of a KEPRI and a
foreign probe for frequency and mode
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of a KEPRI and a foreign probe for
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Fig. 16 Phase vs. depth curve of a KEPR! and a
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Fig. 17 Phase to depth curve of a KEPR! and a
foreign probe at differential mode
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3.3.7. AF{E3IM7I(Direct Current Saturation
Strength) &4
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Fig. 18 Phase to depth curve of a KEPRI and a
foreign probe at absolute mode
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Fig. 19 Circumferential direct current saturation
strength plot of KEPRI and foreign probes
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