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Development of Automatic Ultrasonic Testing Equipment for
Pressure-Retaining Studs and Bolts in Nuclear Power Plant.

D. M. Suh, M. H. Park and S. S. Hong

Abstract Bolting degradation problems in primary coolant pressure boundary applications have become

a major concern in the nuclear industry. In the bolts concerned, the failure mechanism was either corrosion

wastage(loss of bolt diameter) or stress-corrosion cracking.(3) Here the manual ultrasonic testing of RPV(Rea-

ctor Pressure Vessel) and RCP(Reactor Coolant Pump) stud has been performed. But it is difficult to

detect indications because examiner can not exactly control the rotation angle and can not distinguish the

indication from signals of bolt. In many cases, the critical sizes of damage depth are very small(1-2 mm

order). At critical size, the crack tends to propagatecompletly through the bolt under stress, Resulting in

total fracture.(3)

Automatic stud scanner for studs(bolts) was developed because the precise measurement of bolt diameter

is required in this circumstance. By use of this scanner, the rotation angle of probe was exactly controlled

and the exposure time of radiations was reduced.
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1 40 NCDV 3/8in. +1mmy §2 |- 3/8in+ +1
s RPV STUD ° 1998 mm | 149.5mm / 76mm_‘J PP STUD 40 NCD | 924mm | 109.5mm /8in 76mm_°
7.03 +1/32in, 1/32in.
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Fig. 2. RCP stud
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Photo. 1. Examination of RPV stud

2. STUD BOLT XISZAl &X|o| HoH

A 2 9xg wAHAiel STUD BOLT 252
ARE BRI B LS A A3 &5 3
49 502 FAE FRsEd odgel Ao,
WARte 2 RE ek 43 $4(Photo.3)0] ol
zo} o) Y NS o] H £F PARE TR

Photo.2. Calibration

ojel ¢ AAeltt. 3t THA ARV STUD
BOLTE &i#3l dl OVER TORQUEZl 7IiA 22
HAAL AgET g HAE £tz Y, HAY
AEHE HALzLS] WA B E S A A A
& G A Bt

Aot e oo e YA WAL AE
o] ALY ol & ZFA X Uth(Table 1)(3), (5)

Table 1. Summary of Degraded Threaded Fasteners in Reactor Coolant Pressure Boundary

Degraded Reactor Coolant Pressure ]No. of Reported

Plants (Year Incident
ants(Year Inciden Mode of Failure*

Boundary Threaded Fasteners | Incidents [Reported)&ReactorVendor
Pressurizer manway closure studs 2 Calvert Cliffs 2(1981) C-E BC
St. Lucie 1 (1978) C-E BC
Steam generator manway closure 7 Maine Yankee(1982) C-E SC
studs Oconee 3 (1980) B&W SC
Arkansas 1 (1978) B&W BC
Arkansas 1 (1980) B&W sC
Calvert Cliffs 1 (1980) C-E | BC
St. Lucie 1 (1977) C-E BC
San Onofre 1 (1977) W sC
Reactor coolant pump closure 5 Ft. Calhoun (1980) C-E BC
studs Calvert Cliffs 1 (1980) CE | BC
Calvert Cliffs 2 (1980) C-E | BC
Oconee 3 (1981) B&W BC
Oconee 2 (1981) B&W BC
Safety injection check valve studs 1 Calvert Cliffs 2 (1981) C-E BC

*S(C=stress corrosion; BC=borated water corrosion.
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Photo 3. Signals from stud threads
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Fig.3.Stud scanner,
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Fig. 4.Block diagram of stud scanner
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