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Evaluation of Creep Database for Nuclear Pressure Vessel Steel under
Severe Accident Conditions
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Abstract

To properly predict the creep behavior and failure time of RPV lower head in case of severe
accident, it is necessary that we should have accurate creep data set of RPV lower head
material and evaluate the effect of difference in creep data sets on the RPV lower head analysis.
Five available sets of creep database for SA533B1 low alloy steel have been critically evaluated
and each sets of raw data and fitted data are examined by applying to RPV lower head analysis
using finite element method. When a representative temperature and pressure history from
Three Mile Island Vessel Investigation Project is applied with these databases, large

discrepancy has been displayed on calculated lower head deformation and this discrepancy has



been attributed to the difference in fitted data. It means that creep deformation is the major

factor of RPV deformation and also that the adopting appropriate creep data set is very

important. Analysis result shows that thermal expansion is more responsible for the deformation

in case of 2 MPa scenario and it is concluded that depressurization would prevent RPV creep

deformation in case of severe accident.
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3> SNL

Reference Test Group T [K] | stress[MPal | mer [26/h]
NUREG/CH-5642 blTa INEL 1373 35 046
NUREG/CR-5642 blGh INEL 1250 1246 120
NUREG/CH-5642 bl16a INEL 1250 g 0406
NUHREG/CH-5642 b15a INEL 1150 125 0347
NUREG/CH-5642 bldb INEL 1050 253 1,63
NUREG/CH-5642 blda INEL 1050 i) 0113
NUREG/CH-5642 bl3a INEL 1000 39 2.5
NUHEG/CH-5642 bl2a INEL 900 637 00402
NUREG/CR-6187 plz2s TMI-2 VIF 1473 34 0gle
WUREG/CR-6187 plzd TMI-2 WIF 1473 4 0785
NUREG/CR-6187 pla3 TMI-2 WIF 1473 6 493
NUREG/CR-6187 pll& TMI-2 WP 1273 115 215
NUREG/CR-5187 pl06 TMI-2 VIF 973 345 0128
NUREG/CR-6187 pl05 TMI-2 WIF S i 41,6 0241
NUREG/CR-5187 pl04 TMI-2 WIF 973 521 0453
NUREG/CR-6187 pl03 TMI-2 WP 973 B0 368
NUREG/CR-6187 pl0z TMI-2 VIF 973 951 8,73
NUREG/CR-6187 pl0l TMI-2 VIF 973 40 040z
WUREG/CR-6187 pl00 TMI-2 WIF 973 55 1.07
WTTHEG/CR-6157 pd3 TMI-2 WIF 973 50 1.24
NUREG/CH-6187 p3g TMI-2 WP 873 114 0175
NUREG/CR-6157 p37 TMI-2 WP 873 157 0&73
WTUTREG/CR-61587 pd3 TMI-2 WIF 873 115 00739
NTTHREG/CH-G157 p92 TMI-2 WP 873 115 0382
NUREG/CH-6187 pdl TMI-2 WIF 873 155 0506
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< 6> Bailey-Norton
Test Group A m B
INEL 2.438E5 3.467 2.839E4
TMI-2 VIP 8.603E4 3.981 3.142E4
SNL 1.391E8 4.021 3.852E4
SNU-CL 5.421E10 4.159 4.329E4
SNU-CS 3.471E8 3.740 3.727E4
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< 3> TMI-2
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