A7 A S 20008 % FASEAH=EH A pp. 212~218 KSME 00F021

YA ISIUT A5 2971 2@ 94 25 /)

* *

* * ** pu— 1
R S UM - o wI" . o Bx

rlo
re

- Y

A
ne

Development of ISI UT Auto Flaw Evaluation and Acceptance
Module of Nuclear Power Plants

Ik Keun Park, Un Su Park, Hyun Mook Kim, Chung Seok Kim
Byong Guk Um, Jong Po Lee

Key Words : nuclear power plant, pre-/in-service inspection(PSVISI), database program, ultrasonic testing,
auto flaw evaluation, acceptance module

Abstract

The importance and role of pre-/in-service inspection(PSI/ISI) for nuclear power plant(NPP)
components are intimately related to plant design, safety, reliability, operation, etc. In this paper,
for an effective and efficient management of large amounts of PSIISI data in NPPs, an intelligent
database program(WS-IDPIN) for PSI/ISI data management of NPP was developed. WS-IDPIN
program enables the prompt extraction of previously conducted PSI/ISI conditions and results so
that the time-consuming data management, painstaking data processing and analysis in the past are
avoided. Furthermore, development of ISI UT auto flaw evaluation and acceptance module based on
ASME Code Sec. XI were presented. This module can be used for any angle beam examination
from flat plate to spherical shapes as selected by the proper azimuthal angle. This program can be
further developed as a unique PSI/ISI data management expert system.
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Fig. 1 [Uitrasonic beam paths for axial and
circumferential direction scans

Scan Plane

+ 4 Fig. 5 Selection of inner/outer scanning surfaces

Fig. 2 A true scale view of a plane intersecting
a cylindrical vessel or pipe at an angle of
45 degrees to the cylindrical axis.

Fig. 6 Auto flaw evaluation module(45° )

Fig. 3 Measurement of the beam paths to  the
upper and lower boundaries of a
discontinuity to produce W; and W,
respectively
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Fig. 7 Input window of the indication length Fig. 10 Results of auto flaw evaluation(Axial)
and acceptance standard

Fig. 11 Auto flaw evaluation module
Fig. 8 Results of auto flaw evaluation(45° ) (Circumferential)

Fig. 12 Results of auto flaw evaluation
(Circumferential)

Fig. 9 Auto flaw evaluation module(Axial)
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CD =MP1
AB = MP2
ﬁ=y1
ﬁ:yZ

31° = R2*+ MP1*— 2R2MP] cos,0

= R+ MP2*— 2R2MP2 cos 6

MP1=8.1 MP2=11.2, R2=46 RI1=41.9 t=4.1,
61

o yl=42.67  y2=41.74 (41.9 S y2=419
2d=y1-y2=0.77, S=y2-41.9=0 .. Surface flaw
a=0.77=0.75 £=1 1/16 =1.06 ( 2a .. {=2a
a/ £=0.5 a/t=18.3% of t,

Exceeds the code allowable limit

Fig. 13 Resolution record (ISI PRZ)

Fig. 14 Resuits of auto flaw evaluation(ISI PRZ)

Table 1 UT examination record (ISI data)

\ 50% DAC 50% DAC
No. ;;AOCF or 12 max | MMM | or \”2 MAX 5:/ Lmax :(;f/ ANGLE | REMARKS
MAX | Wi | MP | W |MP| W2 |MP| o Aé b A(‘;
1| 9 | 734 |76 | 838 |82 1038 |08 |8338| 8334 | 84116 600 |225 Mz
2 | 14 9 | 86| 10 |96 1314 124 88 1/8 |88 11/16 |88 11/16| 60° | 2.25 MHz
3 ) 100 8 |81 | 9 |89 mnmu2|nz2|svs| 8358 | 84516 60° 5 MHz
4 | 12 {8516| 82 | 971692 | 11 |106| 86 3/8 |86 11116 | 88 1/8 | 60° 5 MHz
5 | 100 [713/16| 80 81316 88 | 11172 {112 83 1/4 | 83 58 | 84 516 | 60° 5 MHz
6 | 121 | 814 | 81 |9516| 92| 11 |106] 86 3/8 | 86 11/16 | 88 1/8 | 60° 5 MHz
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