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ABSTRACT

The thermal stratification phenomenon in the nuclear power plant can cause abnormal deformation of the piping,
contact with the support, damage to the support system. Repetition of the thermal stratification phenomenon or
variation of the thermal boundary layer can cause thermal fatigue. Thermal stratification phenomenon in nuclear
power plants is still an ongoing issue and active research has been carried out. In this paper, the current situation
in Korean nuclear power plants is described, followed by the status of research and the future problems on the
thermal stratification phenomenon in Korea.
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NSSS .. Through Wall Crack
Plant Event Date Piping System - -
Vendor Location Size
. Makeup/ 140-degree circumferential crack;
Crystal River 01/82 B&W High Pressure Weld between check two crack initiation sites; one on the inside
3 . valve and safe end .
Injection surface and one on the outside surface
o ' Chemical and | Weld between RCS Crack 'ext'ended 2.75 mches c1rcumferent1a}1y
Obrigheim 06/86 Siemens at the inside surface, 0.5 inches at the outside
Volume Control | nozzle and first elbow
surface
Crack extended 120 degrees circumferentially
H ffe f
Farley 2 12/87 Y Safety Injection cat a ectgd 701 9T ot the inside surface, 1 inch long at the outside
elbow-to-pipe weld
surface
.5 inches 1 insi 1.5 inch
Tihange 1 06/88 ACLF | Safety Injection | FElbow base metal |- nches long at the inside surface, 1.5 inches
long at the outside surface
. Crack extended 3.8 inches circumferentially at
Genkai 1 |  06/38 mpp | Residual Heat ) Heat affected zone of "o GyoGurtace, 0,06 inches at the outside
Removal elbow-to-pipe weld
surface
Check valve-to-pipe | Crack extended 4.3 inches circumferentially at
Dampierre 2 09/92 Framatome | Safety Injection | weld and base metal of | the inside surface, 1.0 inches at the outside
straight pipe surface
- Pressurizer auxiliary | Crack extended 3.1 inches along the horizontal
.. Auxiliary Spray . . .
Loviisa 2 05/94 AEE Line spray line control valve | surface and 1.0 inches along the vertical surface
body of the valve body
Biblis-B 02/95 Siemen Chemical and E;ase r;z:tal l(;fbs t:alghr: Crack extended 2.0 inches axially at the inside
s emens Volume Control p pee'i weid betwee surface, 0.8 inches at the outside surface
pipe and a tee
. . Weld between a Crack extended 2.0 inches circumferentially at
Three Mile 09/95 B&W Cold L?g Drain 90-degree elbow and | the inside surface, 0.55 inches at the outside
Island 1 Line . .
horizontal line surface
Base metal of straicht Crack extended 3.1 inches circumferentially at
Dampierre 1 12/96 Framatome | Safety Injection . . S the inside surface, 0.9 inches at the outside
portion of the pipe
surface
Hot Leg Drai 1 T-joi
Loviisa 2 01/97 AEE ot e.g am W.e d between T-joint 65-degree circumferential crack, 1.0 inch long
Line piece and a reducer
Makeup/ Crack extended 360 degrees circumferentially
Oconee 2 04/97 B&W High Pressure | Safe-end to pipe weld at the inside surface, about 77 degrees
Injection circumferentially on the outside surface
Mihama 2 04/99 MHI E?(cess-letdown Base metal of first elbow | 1.0 inches long on the m51df3 surface, 0.25 inches
line of CVCS | below cross-over leg long on the outside surface
Oconee 1 02/00 B&W Cold L.eg Drain Elbow base metal 0.5 inches long on the m51d§ surface, 3/16 inches
Line long on the outside surface
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