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Abstract

Ultrasonic inspection system is consisted of the operator, equipment and procedure. The reliability of
results in ultrasonic inspection is affected by its ability. Furthermore, the reliability of nondestructive testing is
influenced by the inspection environment, other materials and types of defect. Therefore, it is very difficult to
estimate the reliability of NDT due to various factors. In this study, the probability of detection, used logistic
probability model and Monte Carlo simulation, estimated the reliability of ultrasonic inspection. The utility of
the NDT reliability assesment is verified by the analysis of the data from round robin test applied these
models.
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Table | Summary of POD logistic curve fits

Length Depth

c
Team (1/mm)

0.935
0.899
0.969
0.954
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g
(1/mm)
1.072
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Fig. 6 Logistic curve fit to POD data from Monte
Carlo simulation with 95% bounds (a) POD
vs. Length (b) POD vs. Depth

0.0 4

i
25

@ Aol oy ZA AEFHEY xo)7t ZA
delUR = ggt. asyg 28 A9 A ol
o e AETEY AF FURHLE HE2HFE
T AL ¢ F A

$73A PD-RR Test'’ ZAAZ2E FHE3
E9 HEdolHE ol&3td 7o =Y
o 2459 ZFEYEYPFE F&3
o, #g HAA7IE o) 4std B HolHE
=399, B Q79 MATLABS] Statistics
ToolboxE o] &3le] AESE9 HFEdAdEHSZ
7HHR R-EXY HUFE HSFAYORE 2F3)
o Ay +& ZAzte] 3¥ A7lq) thste 100
Mol dHiole& AMAAIF o3 FAH AE
Holdg o] &3 dhrte] Ao distd 1007Y
9] go] AAG R FA dolEHE 58 F
glon, ol% HolEZIE 100712 ©o] ZHAbe
AARE B¢ AEFE dF 5™

Jo

g

e Py

U

84
[e]
=)
s

=
~

P
T

CAg olgd AE

% &3 7 A} PD-RR Testoll Fojqt 157] € oo
H2E Z2Ax Foidez dolele o) A
o] PODZAHY AFH=E7} "BojA& {IH, Monte
Carllo N B#o|A*Ve o) gsm 71&9 PODF
Mol Ha] NIAEE FAANZ = Adrh weEbA
PODE o3t AREE Eo}uh Fig 62
Monte Carlo A E# ol L o]£8 PODIFHL U
Bd. 2AXHQ BAZ dAsed o A

£ dolHe ol 42d F¥e WA Ao
u}e}x], Monte Carlo A &)X E T3 ttF9
2o HolHE BusH 7)E9 logistic PODIFA
B AFE Eoixe FHe] Aok Fig 54
Fig. 6& dlagd o 713 & 53L& A38+309
Zo] FA degve RS & . g4z
A AT Fol FLFE JdF9 Y
AR}, wEkA, Fig. 62] Monte Carlo Al E 9]
&g F o] Fig. 59 PODH A
ua A%t oy, oy AHE B 2§
92 AM g% PODE d2&e Az € 5 9l
g Aoz dAadn

2}
=
L

¥ ¢

.
&
=

2e074A Ade NYSE ARt A

FAH H RYg nFEm, ZSHAHA
PD-RR Testd] dlolEld] 2 &3t EXH& 3

B AEe g7 2o
1) 2g¢3 HgFZA Aape A NHEE
H71eE 7129 logistic POD 9o} Monte
Carlo A/ g oA 7IHE HE3e AIAE ¥
7t 2d & sdsdoh

2 HE offt ot ffr X



Ave dxAAHIH7IEd 2000 €
bAFA ZlENE A7 ALes F£HH

™, PD-RR Testof] = ®ldaHA HEFA A
FE7helE, P E(F), AL7E(F), BF
HAZ1 € (F), A BAAENGF).,, ZHENG(H), &
A71Z(F), FRFTITAE FAF T, KNDT&I
F) 5 F 90 44 1570 "ol FAFAFU
#AA ZE EEA ZA=EYH

~

i
ro

tns

() Y. Fuyjimoto, A. M. Swilem, M. Iwata,
"Estimation of Probabilities of Crack Detection
and False Indication in Visual Inspection of
Structures”, HAEMBTHLE, 168, 487,
1990

(2) Paliou, C., Shinozuka, M. "Reliability and
Durability of Marine Structures”, J. Structural
Eng., ASCE, 113-6, p. 1297, 1987

(3) Bogdanoff, J.L., Kozin, F. "Probabilistic Models
of Cumulative Damage"”, John Wiley & Sons,
1985

(4) &R, HO, BE, "WALI7EHETIVICSLD
HEREEDHOERETFE, BREREE
i X8, 166, 303, 1989

(5) Y. Fujimoto, A. M. Swilem, M. Iwata, K.
Nagai, "Inspection Planning for Deteriorating
Structures Based on
Minimization ~Method",
170, 755, 1991

Sequential Cost

BAEMBERIE,

(6) P. G. Heasler, S. R. Doctor, "Piping Inspection
Round Robin", NUREG/CR-5068 PNNL-10475,
1996

(7) A. P.  Berens, "NDE Reliability Data.
Analysis", In  Metals Handbook (ASM
International, New York), pp. 689-701, 1989

(8) Human Reljability in Inspection, Final Report on
Action 7 m the PISC 1l Programme,
OECD/NEA Committe on the Safety of Nuclear
Installation, 1994 ‘ ’

(9) B. Jones, "MATLAB Statistics: Toolbox User's
Guide", The Math Works, 1997

(10) B. Raj, T. Jayakumar and M. Thavasimuthu,
"Practical Non-Destructive Testing", Narosa
Publishing Hounse, London, pp. 133-139, 1997

(11) @) 2, wre- AP E, “25 974 PD-RR
Testd] 5418 AHAx FrHI)", &=8 524
Atsts] & A&, pp. 61-70, 2001

(12) 1. Manno, "Introduction to the Monte Carlo
Method", Akademiai Kiado, Budapest, 1999

(13) C. P. Robert, G. Casella, "Monte Carlo
Statistical Methods", Springer, New York, 1999

-245-



