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Development of Inspection Methodology for a Nuclear Piping Wall Thinning Caused
by Erosion Using Ultrasonic B-Scan Measurement Device
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KEPCO E&C, M Tower 801, 188, Gumi-dong, Bundang-gu, Seongnam-si, Gyeonggi-do, Korea
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U.S. Electric Power Research Institute (EPRI) has developed CHECWORKS program and applied it to power
plant piping lines since some lines were ruptured by flow-accelerated corrosion (FAC) in 1978. Nowadays the
CHECWORKS program has been used to manage pipe wall thinning phenomena caused by FAC. However, various
erosion mechanisms can occur in carbon-steel piping. Most common forms of erosion are cavitation, flashing,
liquid droplet impingement erosion (LDIE), and Solid Particle Erosion (SPE). Those erosion mechanisms cause
pipe wall thinning, leaking, rupturing, and even result in unplanned shutdowns of utilities. Especially, in two
phase condition, LDIE damages a wide scope of plant pipelines. Furthermore, LDIE is the major culprit to cause
such as power runback by pipe leaking. This paper describes the methodologies that manage wall thinning and
also predict LDIE wall thinning area. For this study, current properties of two-phase condition are investigated
and LDIE areas are selected. The areas are checked by B-Scan method to detect the effect of wall thinning

phenomena.

Keywords : liquid droplet impingement erosion, ultrasonic thickness measurement, B-Scan, A-Scan, wall thinning
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Fig. 1. Damaged pipes and turbine blade due to liquid droplet impingement erosion.
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Table 1. Inspection points for liquid droplet impingement erosion

No Type System Nominalilll)ipe size, Nominaliltlhickness, Mirtllil?:lir;esr:,q;ﬂred
1 Half coupling 3 0.216 0.052
2 Half coupling 3 0.216 0.052
3 Half coupling 3 0.216 0.052
4 Half coupling 3 0.216 0.046
5 Half coupling 3 0.216 0.046
6 Elbow 4 0.237 0.007
7 Elbow 4 0.237 0.007
8 Elbow 4 0.237 0.007
9 Elbow 4 0.237 0.007
10 Elbow 3 0.216 0.006
11 Half coupling Feedwater Heater 3 0.216 0.046
12 Half coupling Extraction & Vent 3 0.216 0.046
13 Elbow 3 0.216 0.006
14 Elbow 4 0.237 0.007
15 Elbow 4 0.237 0.007
16 Tee 4 0.237 0.007
17 Half coupling 3 0.216 0.059
18 Half coupling 3 0.216 0.059
19 Half coupling 3 0.216 0.059
20 Elbow 3 0.216 0.012
21 Elbow 12 0.406 0.216
22 Tee 4 0.237 0.007
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92

(d)

CORROSION SCIENCE AND TECHNOLOGY Vol.11, No.3, 2012



DEVELOPMENT OF INSPECTION METHODOLOGY FOR A NUCLEAR PIPING WALL THINNING CAUSED BY EROSION USING ULTRASONIC B-SCAN MEASUREMENT DEVICE

ol R SHgke ol8stol A% HAe st
k. ol &7 =4 A}, B—Scan = B2 7w

Ao ERe), ol A- Scan ZAWAE 3 sh9) ¥
£7} 24wl g5she Rl vlstel B-Scan® ] /9]

(a) (b) — - . =
Fig. 3. B-Scan measurement for plant pipings. HiF 2 Tgell = 7 7he] B5APE = 91 (Encoder)

0.6

——Measured
Thickness

=== 0.875*Nominal
Thickness

hd
n

S
=

et
w

A Mool ]
—_ =

Thickness(in)

hed
N

e
=

o

3 4 5 6 7
Distance(in)

(3a)

=
-
~

g
N

——Measured
Thickness

=== 0.875*Nominal
Thickness

b
n

I
IS

et
w

Thickness(in)
%._

{

ot
=

E

1 2 3 4 5 6 7 8
Distance(in)

(1b) (2b) (3b)

o

0.6

——Measured
Thickness

0.5 ---0.875*Nominal

Thickness

o
=

Ténckneis(m)
i}"

e
=

0 1 2 3 4 5 6 7 8 9
Distance(in)

(1c) (20) 3c)

Fig. 4. Elbow B-Scan results of expected points for liquid droplet impingement erosion.
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