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A Sensitivity Study on Dynamic Response of the HYPER System
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Abstract

The HYPER(Hybrid Power Extraction) has been being developed for the
transmutation of nuclear waste. The system dynamic response to the variation of
external reactivity inserted was investigated by changing the degree of system
subcriticality and Doppler coefficient. The amount of system dynamic response
increased by about 10% when the subcriticality was increased from 0.97 to 0.98. The
system power was not linearly proportional to the external neutron source strength
because of the reactivity feedback effects. However the non-linearity was very small.
The system became less sensitive to the variation of external reactivity inserted and

beam power fluctuation when the Doppler coefficient was reduced.
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¥ 1. HYPER System A A<=k

System Design Parameters

Gross Design Power, [MWy] 1000 Core Inlet Temperature, [C] 340
Effective Multiplication Factor, Keg 0.98 Core Outlet Temperature, [C] 510
Prompt neutron generation Time, [sec] 1.598 E-6 | Fuel Specific Heat, [W - sec/kg - C] 336.32
Doppler Coefficient, [d_rho/C] - 3.6 E-6 | Coolant Specific Heat, [W - sec/kg - C] 147.00
Coolant Temp. Coefficient, [d_rho/C] - 3.24 E-5 | Fuel Thermal Resistance, [C/W] 8.25 E-8

Delayed Neutron Data

Group Number Decay Constant, A, [sec] Delayed Neutron Yield Fraction, p
1 0.013271 0.081294 E-3
2 0.030881 0.634322 E-3
3 0.11337 0.444564 E-3
4 0.2925 0.902591 E-3
5 0.85749 0.486306 E-3
6 2.7297 0.154424 E-3
Total 2.703501 E-3
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