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ABSTRACT

The purpose of this paper is to evaluate the buckling strength of conceptually designed KALIMER reactor
vessel. For evaluation of the buckling load, the design equations and the finite element analysis are used. In finite
element method, the eigenvalue buckling analysis, nonlinear elastic buckling analysis using snap-through
buckling method and nonlinear elastic-plastic buckling analysis are carried out. The calculated buckling loads of
KALIMER reactor vessel using the finite element method are in well agreement with those of the design
equations. From the calculated results of buckling load in KALIMER reactor vessel, it is shown that the
plasticity of vessel material significantly affects the buckling load but the initial imperfection has little effects. In
checking the limits of buckling load of KALIMER reactor vessel using the ASME B & PV Section III,
Subsection NH, the non-seismic isolation design can not satisfy the buckling limit requirements but the seismic

isolation design can sufficiently satisfy the requirements.
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Fig. 1 Conceptually Designed KALIMER Reactor Fig. 2 Finite Element Analysis Model -1/2
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(a) Eigenvalue Analysis (b) Nonlinear Elastic Analysis (c) Nonlinear Elastic-Plastic Analysis

Fig. 4 Buckling Mode of KALIMER Reactor Vessel
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Fig. 5 Plasticity and Imperfection Effects on Buckling Loads

33 ASME AA7|&d we AJAHAIA 2APE
1 YAZF2E MHALAEL HASL YT ASME Code Section III, Division 1-Subsection

NH oM & the3 2 gaAdzzo] dg dAede R8st Aok

- 27 ZARFAFH LT Fol 43 nstE nLoMe AHEF FA

- BFAelFEE B MY EAHE FE

- EFAFZH AP EAFZo) AARELL UYehE 2P dEtd s HE
7} & 3}% A4 (Load Factor)= A EE9 -4"?} #HZ& FA37) Yt stF Al WA EA
o} &59 = A&

- ARG B FFo) A E 2480 Yt sFAAFT A Y Hed AFTATE UIE
AR ZNE AL

- FEAF2A QoA 7] 718 A imperfection G FS A ZHE Y 3-F(Time-Independent
Buckling)oll 11

- &FAojAZd QoA 7183A imperfection 0] Z7] A ZAo] EAEFE SHF LAFE

-225-
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Fig. 6 Plasticity Effects on Buckling Loads
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