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Abstract

In this paper, the creep-fatigue damages are evaluated using the RCC-MR Design Code to check
the structural integrity of the baffle annulus structures in KALIMER reactor internal structures, which
are subjected to the elevated temperatures during normal operations. For the loading conditions, the
normal operating temperatures and the seismic OBE are considered. From the results of the creep-
fatigue damage evauations, al sections examined satisfy the design rules but the reactor vessdl liner
part at the elevation of hot pool free surface has large creep damage. The creep-fatigue damage values
caculated by using the RCC-MR present very similar results with those of the ASME Code Case
N201-4.
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D =total creep-fatigue damage

P = number of different cycle types

(n); = number of applied repetitions of cycletype, |

(Ng), = number of design allowable cyclesfor cycletype, j
g = number of time intervas for the creep damage
calculation

(Ty) = dlowable time duration determined from the
stress-to-rupture curves
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Fig. 1 Creep-Fatigue Damage Curve
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Thermal Load + OBE + Dead Weight = 5 Cycles,
Thermal Load + Dead Weight = 25 Cycles,
OBE = 50 Cycles.
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Fig. 2 Baffle Annulus and Sections Examined
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Table 1. Calculated Fatigue Usage Fractions

Fatigue Usage Fraction
o o
_ V,(De) =a V (De),
Sections k
— — — Calculated by
Deel+p| Decr Det y % RCC-MR ASM E(4)
No. 2 0.1007 6.561E-3 0.1073 0.0 0.0
No. 3 0.0057 0.0 0.0057 0.0 0.0
No. 5 0.0215 1.625E-3 0.0231 0.0 0.0
No. 8 0.0049 0.0 0.0049 0.0 0.0
No. 9 0.0211 2.598E-3 0.0237 0.0 0.0
No.10 0.0122 4.069E-2 0.0529 0.0 0.002
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Table 2. Calculated Creep Rupture Usage Fraction

Creep Rupture Usage Fraction

W,(s)= Q4 W(s,/0.9)

Section
No. -
(S 70.9) | oyges ';gldcycrlnee Allowable Calculated by
T)., h R (4)
MPa t,. hours (Te) hours RCC-MR ASME®
No. 2 221.56 8760 6x10° 0.044 0.026
No. 3 11.44 8760 1X10P 0.003 0.003
No. 5 24.78 8760 3X10° 0.009 0.003
No. 8 18.78 8760 Over 1x1C° 0.0 0.0
No. 9 72.56 8760 3x10P 0.088 0.088
No.10 141.00 8760 3.5x10° 0.751 0.876
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Fig. 4 Checking Results of Creep-Fatigue Interaction Curve
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