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Beyond Creep Temperature
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Abstract: LBB (Leak-Before-Break) is an important analysis method for insuring the
structure safety and reliability of nuclear reactor. It must consider the affection of
fatigue and creep to the crack growth for the nuclear pipes in the high temperature reac-
tors (as fast reactor) beyond the creep temperature. The paper summarizes a set of LBB
method applying for the safe analysis of the nuclear pipes beyond the creep temperature,
basing on Al6 in the France RCC-MR standard and carrying on LBB analysis for a
section of pipe in the heat drainage system in fast reactor. By calculation, creep affects
the crack growth greatly beyond the creep temperature. It is demonstrated that the pipe
meets the conditions that the crack is stable and the leakage is detectible which LBB asks
for, and it also satisfies the time request from the beginning of leak to the moment at
which the crack is unstable.
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Layout figure of pipes
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Table 1  Parameters in different operating conditions
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Table 2  Parameter characteristics of pipes in operation
TR LR /C H5 1 8 B Uk R
=55l 250~516 1 000
AT RIEAT 396~516 12 000
WiE YR is 1T 516 12 000
5 3 516~250 1 000

3 BGEIER LBB 54T
3.1 BEERGHNNNEBEITE

MR 1 BT R A AL, R T A BR o0 3k 1 34 7
AL IR N AL A A B E L
KN 5 BE . 31X BL N ) o R SR A S
MY TR BEAH . S5 R ANE « i 7 51 1 R )
SR AR R B RAEN 7. 92 MPa; i 1l
A 2 00 1 3 5 RS R R T 5 R L TR A B o
KA 61. 56 MPas iy & 77 47 45 ] (Y 7 46 0
50 B8 5 i 1 3 T 5 1R B 1 g o B L 1A B
i KA 170. 3 MPa; iy g 2o 5 19 ) 48
FA B 35 il B9 7 8+ SSE Hb % 51 2 i 1 J7 38
JE AR B R KME S 224. 7 MPa, fi T 719 1
131 4b(823.79,0,158. 24),

AR TR 45 R AR TE 32 ) ol 45 15 o
131 WA B AETE 1 250 G P ) BT 28 480, 2
KIE a5 mm., FEMRBETHT . 80 R Ly
RS ZBEALR . Be b, 90 s 2 a0 R BUE far
BOE A= VTR o (H AN SR A0 4 R 1 oK al A il
JRUST DUV ZE A T 7 Al o7 g A 0 s >k o DA i 2264 7 5
E5/ QPN 1 P 71 NS VAY 1 N T 11U AN I =+

AlGE A PR T THE A . ALG 250 T
Jo 5 T e C A S T R T R
F A RIE
HT XA T THM R =28 1T
PRk AR THOLT XN S5, 1 S LT
Ol 2 AAEHETAL .3 R U is AT Tk, 4 R
A4 T 0,
TE T — € WG BT 8 B 52 ) 1% DL 1
FE S WM S EONH T 280K B, R AL6 1Y
Tk SRAF AR B GRSF a X R W24 2 5
01 M H Origin B4 A7 M & &, 45 R
.
Ja(a) =—2728.2 4799 656a —
3.7 X 107a* +6.321 06 X 10%a° €))
Jola) = 2.7+2 774a +

14 526. 84° + 191 484a* (€D
JsCa) =5.7+6776.7a +
22 971a”* +597 461. 8d° (10)

Ja(a) =— 105 494. 94 6. 343 X 107a —
3.6 X 10°a* +8.01 X 10"d’ 1D
Ci(a) =—2721+796 778a —
3.7X107a* +6.3 X 10°a* (12)
3.3 HERGYRE
AR I8 AT 9 A L 3545 B A 0% 57
EAS R N AF IR R GCYT R 28,9 mm, N
RALT R 57 2B e F7 IR 19 GO A
9 6.62 mm, P RARMER K. L. NI
O M P8 45 4 56 B I R AV R A v e A T
i) LBB 23 M1 v 2% [ 55 i A8 240 i 4 e 2 AR
.
3.4 HEIRRRY
HUFAAS R B A T« 2 FRAT 0 dJw/
da-a M 5% TH T8 dJ./daa ML
FFENI 2L KT (B 2) . i 18 2 m] s s
FRGCERE N 36. 6 mm,



1104

JETRER 2 A

43

dJy/da 2k

1078dJ/da/(N'-m~2)
[\ )
T

1 1 1 1

0.01 0.02 003 004 005 0.06
HLUF a/m
Pl 2 il B AR B i 2 ik

Fig. 2 Method for determination of critical half-length
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Fig. 3 Displacement of endpoint of crack
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Table 3 Leakage rate under different crack lengths
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5 4.73 1.84
6 5.68 3.83
7 6. 64 6. 39
8 7.59 1.22
9 8.55 19.6
10 9.51 29.9
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