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Abstract This paper describes the analysis results of a series of Round-Robin test that was performed to
intercompare inspection and diagnosis techniques for characterization of pressure tube of a pressurized heavy
water reactor under the Coordinated Research Project(CRP) of IAEA’s Nuclear Power Programme. For this test,
six nations, Korea, Canada, India, Argentina, Rumania, and China that currently have pressurized heavy water
reactors under operation involved, and the "KOR-1" pressure tube sample prepared by Korea was used. Two
kinds of NDE technique, ultrasonic and eddy current test, were applied for these tests. The "KOR-1" pressure
tube sample contains total 12 artificial flaws such as crack-like EDM notches, wear that is similar to the real
flaws and can be produced on the pressure tubes during plant operation. Test results showed that seven
laboratories from six nations detected all twelve flaws in "KOR-1" specimen by using ultrasonic and eddy
current test methods, and ultrasonic test method was more accurate than eddy current test method in flaw
detection and sizing. ID flaws in pressure tube sample were more easily detected and accurately sized than
OD flaws.

Keywords: PHWR pressure tube, flaw, nondestructive testing, eddy current testing, ultrasonic testing.
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Table 1 Applied inspection methods for KOR-1

sample
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Fig. 7 Number and location of flaws in specimen(KOR-1)
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Table 2 Dimensions of artificial flaws in the
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- 7IAH al= | 1200 Flaw#8
HF sk 2 6.0 Flaw#9
gy | A 6.0 Flaw#10
| A =X 1 6.5 Flaw#11
J\AH aiz 1 255 Fiawi#12
BHA| 12
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Table 3 Flaw detectability of each participant

Flaw »
) Additional
Laboratory Appllled Detected Indication | Remarks
Techniques | (Out of
Detected
12)
not
A Ut 0 3 detec.ted
flaw :
#9, 12
uT 12 2
not
B ET detected
(Differential 4 2 flaw :
Coil) #12345,
6,79,
C uT 12 9
D uT 12 7
not
ET(Send- detected
E Receiver 6 - flaw :
Coil) #134,7.8,
9
F uT 12 5
ET
F1 (Orthogonal 12 3
Coit)
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B%o}ai‘:‘r 5 7}11 |9t AA S #-8g Z 3
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o Table 59 vehjdct A 2= A
A7)1%7], AAAF 2 RMS3 59 H71A 8H
¥4 a4g ALtete] 44354tk Fig. 1137 Table
5ol uiehduts} fo] =EI[ATIHA AT 57
Fo1ge A=A RMS oxte Zolzb 1309
mm, o] 0.802 mm, Z°]7} 0.258 mm o]t} H3FH
AFEAA7IH olg 37 Fejrige] 485359
RMS 23}= 2907} 1.656 mm, Zo] 1.003 mm, Z
o|7} 0497 mm oly, ZSWAAZIH A &4
A7t FRAFAAHETD $43AT 4 AA
o] AAAA FF 4 A== 2 25934}
Hol 0.789 mm, A FHAPH ] 1.052 mme|t}.

Table 5 Flaw sizing accuracy of each participant &

NDE method
NDE Labor RMS Error of Flaw Sizing (mm) Re
Meth : mar
atories
ods lengh | width | Depih | ks
A 1104 0.569 -
B 0612 0285 013
1.309 0.802 0.258
urj c |12 (Mean) 1775 (Mean) 0.5% (Mean)
D [2757 0.158 0.150
L~ |
F lo778 1.221] 0.153
B1 12045 1.476 0.062
1.656 1.003 0.497
ECT| E 1658 (Mean) 1237 (Mean) 1265 (Mean)
F1 {1.265 0.295 0.164
CAHElDAY Fe 7] A7AY HAAJ A

27 Z2RAYEE Fig 126] Vepdutel o] Zo)
7} 1584 mm, Zo] 0.843 mm, Z©]7} 0.382 mma
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FEEE Fig 13949k 2] 48 W54t &
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Fig. 12 Sizing error of each NDE method
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