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On the Weighting Function of the 1D Slab Source Driven Subcritical System

YU Tao,HOU Cheng, XIE Jin-sen,ZENG Wen-jie , CHEN Zhen-ping
('School of Nuclear Science and Technology , University of South China,Hengyang, Hunan 421001, China)

Abstract : In the quasi-static framework, the kinetic parameters are obtained by the convo-
lution of weight functions, dynamic operators and shape functions. The weight function in
the traditional method cannot satisfy the requirement of the neutron kinetics analysis for
ADS, which is a subcritical system driven by the exogenous source.In this article , the criti-
cal weighting function of kinetics (cwk) and the global weighting function of kinetics
(gwk) are adopted for the calculation of the neutron kinetic results for the one-dimensional
subcritical plate reactor by Improved Quasi-static (1QS) method. And then, the physical
meaning about the weighting functions can be clarified by comparing the results by 1QS
with the result obtained directly by the spatio-temporal kinetic equation. In the exogenous

driven subcritical system,the weight function should have the physical meaning of suberiti-
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cal neutron value and the conjugate external term represents the response at one position in

the core.The neutron’s response is related to the probability that exogenous neutrons exist

in that location. Based on the assumption, the local weighting function of kinetics (lwk)

model is proposed. The fission factor is multiplied by the weight coefficient as the conjugate

external source term. The results show that the accuracy of the neutron kinetics obtained by

using the Iwk model has been improved.

key words: external source driven subcritical system; kinetic parameter; weighting

function ; 1QS method.
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Fig.1 Schematic diagram of 1D sub-critical slab reactor

3 PARREUEE R B0 Bl SR 2R R
i 53 Afr
B 1 e 2507 1 (1Q8) FRHR— 44
YRI5 3R e 4 v T T 2, O 55
7 B 12405 T L HSR AP I S (SR (D) it
T8 He A SCHIFTE PRSI B



33

55 32 55 2 W) TS BN IR S G AR S8 S S S EAE R B
R2 —HRIGEREIREESSH
Table 2 The homogeneous parameters in 1D sub-critical slab reactor
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Fig.2 The Kkinetic results and their absolute errors of the starting process in 1D slab subcritical reactor
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Fig.3 The Kkinetic results and their absolute errors of the beam-loss condition in 1D slab subcritical reactor
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Fig.5 The absolute value of the errors between results by different weighting functions and the reference
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