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Abstract

In this study, an application of crack morphology variables in the Leak-Before-Break(LBB)
evaluation for nuclear piping systems is investigated, including influences on the leakage
crack size and crack instability loads. The crack surface roughness and the number of flow
turns as a function of the crack opening displacement are applied to LBB evaluations for KSNP
pressurizer surge line, for which fatigue and stress corrosion cracking are considered as
failure mechanisms. As a result, there would be a significant impact on safety margins to
acceptance criteria for the surge line if crack morphology variables are applied additionally
to the current regulatory guide without re-analyses for justification of safety factors being
applied on the leakage crack size and piping loads for evaluations.
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Table 1 Statistically averaged values of
crack morphology variables
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Fig.2 Crack morphology variables versus
normalized COD
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Fig.3 Surface roughness and number of turns
versus normalized COD
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Table 2 Comparison of crack morphology
variable values

PICEP

(Rev.1)

(cm) 0.0005 0.0018 0.0019

Table 3 Input variables in PICEP

Ramberg-0sgood (a ,n)

90
. 0 237 15
() ,
0.61 0.95 0.62
Table 2 CoD Fig.4
PICEP » PICEP
. COD
PICEP ;
0 /|J G ’
29% 35%
3. d/ue
= 0.1 10 12%~16%
CoD
PICEP i
® Fig.2 o0 /u ¢ =1.88
) 4.47
Henry
0
£
5125 F
PICEP % —e—iGscC
g —— Fatigue
(Ramberg-0sgood e
©
. PICEP
15
Table 3 0 3 6 9 12
, Fig.2 7 3/yc

37.8 liter/min
PICEP

Fig.4 Variation of the leakage crack size
versus normalized COD



2004

27.29 cm  20.16 cm
Cob
, 15.72
cm
4.
Fig.5 Finite element model for the LBB
4.1 evaluation of surge line piping
30.48 cm, 3.33 cm
Type 347 2500
2000 r
37.8 liter/min
g 1500
.2 3
20 % 1000
- —¥— KSNP_Existed
(solid element) 199 —&— KSNP_Fatigue
1,302 3 500 [ —e—KSNP_IGSCC
Fig 5 ——Mat JR
1/74 , 0 :
0 20000 40000 60000 80000
d)/da(Ky/n¥)
Fig.6 LBB evaluation results of surge line
13.64 cm
10.08 cm ,
54 40 ) . )
786 cn 31 ). ’ Fig.6 _ J (integral)
Type 347 (tearing modulus) J
E = 175,170
Mpa, Sy = 120 Mpa ’
369,000 N-m ,
4.2
311,000 N-m 228,000 N-m
84%  62%
(13.64 cm 10.08
cm) s
Fig.6 .

328




D

2)

3)

@

@

2004

73%, 28%

62%  84%

"Evaluation of Potential
USNRC Report

November 1984,
for Pipe Breaks,"
NUREG-1061, Vol.3.
August 1987,
Evaluation  Procedures,"”
Standard Review Plan 3.6.3.

""Leak-Before-Break
USNRC  draft

(3) June 24, 2002, "Responses to NRC Request

4

®

for Additional Information Concerning Leak
Before Break Analysis for Kewaunee Nuclear
Power Plant," KNPP Docket 50-305.
Scott,P.M., and others, May
"Development of Technical Basis
Leak-Before-Break Evaluation Procedures,"
NUREG/CR-6765.

Rahman,S., and others, April 1995,
"Probabilistic Pipe Fracture Evaluations
for Leak Rate Detection Applications,”

2002,
for

329

©)

)

@

)

NUREG/CR-6004.

Paul,D.D., others, June 1994,
"Evaluation and Refinement of Leak-Rate
Estimation Models,"™ NUREG/CR-5128.

May 1973, '"Reactor Coolant Pressure
Boundary Leakage Detection Systems,"
USNRC Reg. Guide 1.45.

Norris,D_M. and Chexal,B., December 1987,
"PICEP: Pipe Crack Evaluation Program,"
EPRI Report NP-3596-SR.

July 1990, "Steam Generator Tube Leakage
Experiments and PICEP Correlations,™ EPRI
Report NP-6897-L.

and



	INDEX
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장
	제12발표장




