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Abstract The manual ultrasonic examination for the nuclear power plant piping welds has been demonstrated by
using KPD(Korean Performance Demonstration). generic procedure. For automated ultrasonic examination, there is no
generic procedure and it should be qualified by using applicable automated equipment. Until now, most of
qualified procedures used pulse-echo technique and there is no qualified procedure using phased array technique. In
this study, data acquisition and analysis software were developed and phased-amray transducer and wedge were
designed to implement phased array technique for nuclear power plant in-service inspection. The developed
procedure are qualified for performance demonstration for the flaw detection, length sizing and depth sizing. The
qualified procedure will be applied for the field examination in the nuclear power plant piping weld inspection.

Keywords: Nuclear Power Plant, Nondestructive Examination, Ultrasonic Examination, Phased Array Ultrasonic
Examination, Performance Demonstration
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Active Plane
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Fig. 1 Phased array probe parameters
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Fig. 2 Schematic diagram of
inspection system
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Fig. 3 The splash window and main screen of
SonicStation 1.0 software
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Table 1 Detail specification of phased array probe

Probe size S M L
. 47 ~6” 127 ~24" >24 "
Pipe OD 1 101 ~152 mn) | (304~609 am)| (609.6 mm)
Frequency
3.5 1.5 1.5
(M)
Primary
Element 5 5 8
number
Secondary
Element 3 3 4
number
Primary Pitch 15 35 35
(um)
Secondary
Pitch (mm) 1.5 30 40
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Fig. 4 Wedge design for 4" diameter piping weld
inspection; (a) Axial scan (b) Circumferential
scan
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Fig. 5 Ultrasonic beam modeling for the 47
diameter piping sample
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Fig. 6 Beam steering angle display for the axial
scanning: (a) Top view (b) Side view

Table 2 Ultrasonic time base setting for diameter

Pipe thickness Min. Time base |Max. Time base
T<0.5" 25T
(T<12.7nm) cos(70)
05" <T<1.0" 20T 1.25%(Min. Time
(12.7mm < T<25.40m) cos{70) base)
1.0"<T 20T
(25.4m<T) cos(60)
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Table 3 Performance demonstration range

Material Ferrite Austenite

Method Detection Sizing | Detection Sizing

(Leng.&Dep.) (Leng.&Dep.)
KPD PD 4"~50" 4" ~24"
range (101~1,270 mm) | (101~610 mm)
Dia. .
lnsFl:::iion 4" over 4" over
p (101 mm over) (101 mm over)
range
KPD PD 0.337"~3.85" 0.237"~1.50"
range (8.6~97.8 mm) (6.0~38.1 mm)
Thk. .
InsFl:c:?ion 0.237"~4.85" 0.137"~2.0"
P (6.0~121. 2mm) (3.4~50.8 mm)
range
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Fig. 7 Phased array data acquisition for procedure
qualification
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