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Summary
The High Temperature engineering Test Reactor (HTTR) is a graphite-moderated and a gas-cooled reactor with a thermal power of 30 MW and a reactor outlet coolant temperature of 950 °C (SAITO, 1994).  Safety demonstration tests using the HTTR are in progress to verify its inherent safety features and improve the safety technology and design methodology for High-Temperature Gas-cooled Reactors (HTGRs).  The reactivity insertion test is one of the safety demonstration tests for the HTTR.  This test simulates the rapid increase in the reactor power by withdrawing the control rod without operating the reactor power control system.  In addition, the loss of coolant flow tests has been conducted to simulate the rapid decrease in the reactor power by tripping one, two or all out of three gas circulators.  The experimental results have revealed the inherent safety features of HTGRs, such as the negative reactivity feedback effect.  The numerical analysis code, which was named ACCORD, was developed to analyze the reactor dynamics including the flow behavior in the HTTR core.  We used a conventional method, namely, a one-dimensional flow channel model and reactor kinetics model with a single temperature coefficient, taking into account the temperature changes in the core.  However, a slight difference between the analytical and experimental results was observed.  Therefore, we have modified this code to use a model with four parallel channels and twenty temperature coefficients in the core.  Furthermore, we added another analytical model of the core for calculating the heat conduction between the fuel channels and the core in the case of the loss of coolant flow tests.  This paper describes the validation results for the newly developed code using the experimental results of the reactivity insertion test as well as the loss of coolant flow tests by tripping one or two out of three gas circulators.  Finally, the pre-analytical result of the loss of coolant flow test by tripping all gas circulators is also discussed.  The reactor power decreases to decay heat level from the maximum reactor power of 30 MW due to the negative reactivity feedback effect of the core.  Although the reactor power becomes critical again, the peak power value is merely 2 MW.  It was confirmed that by using the developed code, it is possible to not only analyze the reactor core dynamics but also simulate the core dynamics during the abnormal events postulated in the HTGR safety analysis.



















































