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Applicability of LBB (Leak-Before-Break) Design for Main Steam Line
in Nuclear Power Plant.
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Abstract

This report was reviewed the applicability of LBB(Leak-Before-Break) design for main
steam line in the nuclear power plant based on the LBB design concept analysis procedure,
results and standard design certification document. It is possible for us to apply LBB design
for main steam line in nuclear power plant, in case of changing the material of MSL piping

in direction of increasing the toughness and using leakage detection facilities which were
reflected to foreign ALWR's.
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1. Analytical isometric drawing for main steam line



Table 1 Main Steam System Description

_ M aterial Shop Field o.D N9m|nal Oper. | Oper.
Line No. Spec Welding Welding (in) T hickness| Pr. Temp.
' (in) (psia) ()
M SO01A A 30 GTAW or | GTAW or
M S001A B30 SA 106 consumable | consumable | 30.03 1.102 1000 5446
M SO01A C30 Gr. C insert insert | | |
M S001A D30

Table 2 Stress-Strain Curve at Upper Temperature

Yield Stress(ksi)

Ultimate T ensile
Stress(ksi)

Ramberg- Osgood
Parameter alpha

Ramberg- Osgood
Parameter n

32

69.4

0.6

4.58

2.2

Table 3 Procedure of LBB analysis
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Table 4 Results of crack stability evaluation and leakage size

Node No Normal Load Applied Faulted | Allowable Faulted | Leakage Crack
' (x 10° in-Ibf) Load(x 10° in-Ibf) | Load(x 10° in-Ibf) Size (in.)
node 5 13.08 154 117 149
node 10 16.05 109 115 14.6
node 20 19.75 74 110 143
node 25 17.65 90 113 145
node 30 19.07 88 113 144
node 35 24.01 55 108 14.0
node 45 20.87 34 110 14.2
node 50 17.13 55 113 145
node 55 30.21 161 132 16.1
node 60 22.98 145 108 14.1
node 65 43.02 23 90 12.6
node 75 38.29 92 93 129
node 80 35.73 104 95 13.1
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- J-T Diagram ( 2 )
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o J-a (Power Law Fitting)
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- DJIDa = CyCoA a '
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o J-DJDa Diagram ( 2 )
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2 Development of J-R Diagram
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J-T ABAQUS code
LBB 19% 3.8%
(Modified PED) Low Bound Curve
node Allowable Faulted Load
Applied Faulted Load 5 node,
55 60 node, 80 node
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(ASME SA 106Gr.B
Seamless Pipe)

ASME SA 106 Gr. B Seamless Pipe SA 672 Gr. C.70

SA 333 Gr. 6 ( )
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2 1

USNRC Reg.Guide 1.45 . Reg. Guide 145 1) sump level

and flow monitoring, 2) airborne particulate radioactivity monitoring monitoring of
condensate flow rate from air coolers, or monitoring of airborne gaseous radioactivity, etc

3
AP-600 System 80+ containment sump, reactor cavity
sump and containment cooler condensate tank instruments( Sy stem80+) , containment
sump level containment air cooler condensate flow ,

2 ( AP-600) NRC

PSAR Normal sump &
Reactor cavity sump, FLUS( ) RCFC condensate flow monitoring
FLUS, RCS Inventory

1
()
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