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ABSTRACT

The operating temperature of VHTR components is much higher than that of conventional PWR due to high
core outlet temperature of VHTR. Material requirements and technical issues of VHTR reactor components which
are mainly dominated by high temperature service condition were discussed. The codification effort for high temperature
material and design methodology are explained. The design class for VHTR components are classified as class
A or B according to the recent ASME high temperature reactor design code. A separation of thermal boundary
and pressure boundary is used for VHTR components as an elevated design solution. Key design characteristics
for reactor pressure vessel, control rod, reactor internals, graphite reflector, circulator and intermediate heat exchanger
were analysed. Thermo-mechanical analysis of the process heat exchanger, which was manufactured for test, is
presented as an analysis example.

Key Words : Very high temperature reactor (Z31-27}2~2), Reactor pressure vessel (UAFZ-87]), Graphite (Z),
Intermediate heat exchanger(Z3tE13+71), Control rod (#]©18), Circulator (=371]), Helium coolant
(Z532A), Process heat exchanger(37d nl37])
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Table 1. Design code and class for VHTR components
AER 3127} 2(HTGR)
aAAsHE A87e7 1% 2011 A AASHE A871e71E
Class 1 NB NH Class A HB
Case N253-9
Class 2 NC Case N254 Class B HC
Class 3 ND Case N257 N/A N/A
Class MC NE N/A N/A N/A
AR 25 NF Class A, B HF
Case N201-4 Ji)
Class CS NG Draft CE(Z1) Class A HF( %)
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Table 2. Very high temperature materials registered in ASME

g ASME Sec.Ill (NB) ASME Sec.IlT (NB) ASME Scc.IlI (Div.5) ASME Scc.VIIT
Alloy 800H 427°C 427C 760°C 899C
Alloy X(R) 427°C 427C - 899C
Alloy 617 - - - 982°C
Alloy 230 - - - 982°C
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Table 3 Operation conditions of VHTR major components
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Table 4. Comparison for reactor vessel candidate material
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Fig. 5 Von-Mises stress contour of unit plate
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