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“A New Static Dynamic One-Point Equation and Analytic and Numerical Calculation for a

Subcritical System ”

K. NISHIHARA, T. IWASAKI and Y. Udagawa, Nucl. Sci. Technol. 40 (2003)

[Abstract] In this study, we derived a new one-point equation based on the balance of the fission neutrons.
The equation has the same form as the conventional equation using K., which represents the neutron
balance in the whole core. The variable of the new equation are the number of fission neutrons and delayed
neutron precursors; and the coefficients are the multiplication rates of prompt fission neutrons, delayed
neutrons and source neutrons. In the conventional equation, the variables are weighted by the adjoint flux; in
other words, they are adjusted to the critical state. The variables in the new equation correspond to actual
values in a deep subcritical state, hence, the physical meaning of each term is clear. The dynamic behavior of
a slab core with an external source was analyzed through calculations based on the new equation.
Deterministic and probabilistic calculations of the equation were performed for a typical accelerator-driven

system in the static state.

RIS BE S 5 JHEROHEH L 1R

FREESCCE L OIE Y | RERAE 2 BE ISR T, W< OB 2 EE v
DREND D, WP TIE, Zhba2E0, REFNEOHGRICHET oML ELZEIT 5 L &
BT, FTICFRHIAENTZEIZOWTITIZ DR Z AT, 2R L7, Table 1 IZEN%E F
EOTHRT,

Q) REEFRFDR Y F—U @
T~ — 7 WO E
WP Tix, £9°, RERAERICHT DFIEN F~—7 2% ET5HNT, ENTITD
NI REEFERICHTT D ERICOWTIHAE LZ, TOMR, LLTFO 3 sk Cirbniz3
BN Fw— 7 DR —R L L TRAT,

A AR IWFERT s S5 R  FCA

H AR 5ET ERSUSESIK TCA

FEBR IR TR BT ERAEA R KUCA
BTN HiFR TOEBRIZ OV TRETZITV, 3 FHHO R MR F~— 7 MEE
% L7z,




Table 1 REFHREICERT 2P H &

o5 a4 B
keff FRhEE R (R) Effective multiplication factor
1 "
Oy =|7—-1|5 EZ IR Effective neutron source
eff
(0* = Qeff / Q FETFIREDE Neutron source effectiveness
M = S/ 0 HbEr-EERE () Neutron multiplication
S
sub — o~ KRR Subcritical multiplication rate
S+0
k i o R TR R Fission neutron multiplication rate
kq TR ISR Source neutron multiplication rate

S= WHWROBEDHIETHREL [nsec] 0= WROHFETHRIR  [n/sec]
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= HER MCNP4c ENDF/B-VI 0.9612 0.9615 0.9722
4 HERY MVP JENDL-3.3 0.922 0.936 0.9394
JATF THREEDANT JENDL-3.2 0.9860 0.9840 0.9948
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(FPEFIRALIE 42)

Case-B Case-C Case-D
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