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Pipe wall-thinning by flow-accelerated corrosion and various types of erosion is significant damage in secondary
system piping of nuclear power plants(NPPs). All NPPs in Korea have management programs to ensure
pipe integrity from degradation mechanisms. Ultrasonic test(UT) is widely used for pipe wall thickness
measurement. Numerous UT measurements have been performed during scheduled outages. Wall-thinning
rates are determined conservatively according to several evaluation methods developed by Electric Power
Research Institute(EPRI). The issue of reliability caused by measurement error should be considered in
the process of evaluation. The reliability analysis method was developed for single and multiple measurement
data in the previous researches. This paper describes the application results of reliability analysis method
to real measurement data during scheduled outage and proved its benefits.

EEDE

s

1}

Keywords : wall thinning, ultrasonic thickness measurement, reliability analysis
.M 2 Z=3 21 (LDIE, Liquid Droplet Impingement Erosion)
o Qe £AEE VeRITE? S Qo)A oleld
0] D9k W U S gk R0 SEEC g vlele] Alaa v o] g s 913
olov], o] QIgh thkd &4 WAUZO) EATE HE  of Wiz AT el gn 7| 7iEe wig AE
7} 21 (FAC, Flow—Accelerated Corrosion) < 1149 Ao AN, =4 HolHZ Efs fojims A%
2 wr B2 SRR WEAT G A WARE #2150 AAAES
A7 AR WA YFolth FACE 1A o= j Al Lo v HAalell= 233k 7 FAHUT, Ultrasonic
o) MEAS 9P SHe Aolo] B W wkohek 240E  Tesn) 7l BEETE 277 Mg Aol HARIE

787 4 Ao Asa A7 e/lo® &
g 2= 9lr} 1986\ v]=r9] Surry QAo w2zt
Pt AR o]l & HIE7kA] A 22 &) Abel7E
A& o7 B girk)? FAC o] ¢lo % w4 wjyd
oA % 2 (Erosion) £=74o] 2A1& 4= 9lt} Fig. 13} Fig.

Al |AYE FACS 44

o OFO of

89
L
t
uk
E

\V]

g e HiE

L
L

' Corresponding author: smoon@hanyang.ac.kr

33

AAHRT, Radiographic Test) T sy 28] Aol
2P e] o] R UF-E UT HAME AAjsh) gdelx=
ul=7] 200~3007) v 9 38 (Elbow, Tee, Expander,
Reducer 5) 5 AARH wj#d HAALS & wijd Eof
EPRI 7Fo] =g}l wl ubd 4 0] Al Axjo] whe} 95nak
P E=go g Y uE AT F, 1= wAFH A
FAE S5t v A wet 12l 1S @

At} el AFXHEE oF 100~300 oI712] AAF ZAE



HUN YUN, KYEONGMO HWANG, HYOSEOUNG LEE, AND SEUNGJAE MOON

Fig. 2. Damaged surface by LDIE.
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Fig. 3. Grid layout for an elbow.
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A B C D K L M
1 1435 | 1443 : 1510 i 1607 {644 : 1529 : 1458
2 | 1422 @ 1424 :© 1479 : 1503 S 1637 : 1519 i 1443
3 | 1450 ¢ 1440 1482 ¢ 1569 : 189 1640 i 1541 | 1469
4 | 1461 : 1444 : 1490 : 1581 i 1 1635 ¢ 1542 @ 1473
5 | 1459 1444 | 1487 : 1579 : 168 CTB3T : 1544 1473
6 | 1483 : 1450 : 1480 i 1577 : 1680 1620 : 1542 ¢ 1477
7 1464 : 1450 : 1493 ; 1579 ¢ 1B 1633 i 1544 i 1434
3 1457 | 1445 | 1488 : 1575 i 168! 1835 : 1545 i 1473
3 1466 © 1451 : 1496 : 1583 © 1628 : 1544 i 1476
10 | 1.467 : 1454 : 1507 : 1583 TB33 [ 1532 ¢ 1475
11 | 1483 : 1.457 : 1509 : 1588 1639 : 1542 i 1475
12 | 1462 © 1455 @ 1517 : 1592 1639 1551 i 1484
13 | 1453 | 1454 : 1515 : 1601 1B3T © 1531 | 1469
14 | 1445 | 1447 | 1510 | 1588 1638 : 1538 : 1470
15 | 1464 : 1466 : 1516 : 1593 1636 | 1552 i 1478
16 | 1429 | 1427 : 1479 { 1579 1B33 : 1518 i 1449
17 | 1436 © 1443 : 1482 : 1578 TB2T | 1529 © 1453
18 | 1442 © 1439 ;. 1474 i 1572 | 169 1631 © 1529 ¢ 1447
19 | 1459 | 1446 : 1491 : 1577 i 1631 1832 © 1532 ¢ 1482
20 | 1519 | 1476 : 1524 : 1575 : 1649 B3 A 1635 {1572 © 1519
21 | 1634 . 1614 . 1615 . 1601 . 1608 601 ;. 1627 . 18630 . 1634 . 1641 | 1626

Fig. 4. UT measurement data. (x-axis : circumferential direction, y-axis : axial direction, unit : inch)
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Fig. 5. Square Average Method.
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Table 1. Application result of reliability analysis

Tota! Re-inspection Re-inspection Thickness Thickness
Inspection . Change
Data Ratio Change .
Data (b) (bla) ©) Ratio
(a) (c/b)
Approximately 45,000 221 0.49% 137 62%

Table 2. Results of applying changed thickness for calculation of remaining life
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