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The least-squares inverse kinetics method (LSIKM) has been frequently applied to constant-reactivity
insertion experiments, such as a control-rod drop experiment conducted to determine not only the reactivity
but also the effective source strength of a subcritical system driven by a neutron source. When a large nega-
tive reactivity is inserted into such a loosely coupled core system consisting of two-core and one-large-core
reactors, spatial higher-harmonic modes are probably significantly excited. Consequently, the excitation
leads to the failure of the one-point kinetics model, and the LSIKM based on the model infers spatially de-
pendent reactivity and source strength. In this paper, we present a reduction technique for the apparent spa-
tial dependence and a demonstration of the applicability of such a technique to rod drop experiments carried
out in both the subcritical and critical states of the two-core reactor.
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Table 1 Delayed neutron data of UTR-KINKI

Group Decay constant Delayed neutron

k Ap (sec™ ) fraction g,

1 0.0124 0.000305

2 0.0305 0.00164

3 0.111 0.00150

4 0.301 0.00324

5 1.14 0.00102

6 3.01 0.000207
Total 0.007912
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Fig. 1 Reactor configuration and neutron counter location
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Table 2 Reactivity before rod drop

Case Reactivity py (% 4k/k)
0 (Critical)
2 -0.118+0.006
3 -0.205+0.009
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Table 3 Reactivity obtained by conventional LSIKM

Reactivity pp (%4k/k)

Case
North counter Center counter South counter
1 -0.523+0.003 —-0.515+0.001  —0.463+0.001
2 -0.652+0.014 —0.631+0.003 —0.575+0.005
3 —0.733+0.026 - 0.725+0.007 -0.668 +0.009

Table 4 Effective neutron source strength obtained by con-
ventional LSIKM

Neutron source strength S (W/s)

Case

North counter Center counter South counter

2 0.0864 +0.0022  0.0837 +0.0005  0.0757 +0.0007
3 0.0848 +0.0035  0.0833+0.0008 0.0767 +0.0012
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Fig. 4 Count-rate ratio of south counter to center counter
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Table 5 Reactivity obtained by present reduction technique

Reactivity p;, (% 4k/k)
Case
North u)unter Center counter South counter
—-0. 308+0 028 —0.524+0.007  —0.530+0.007
2 ~0.639£0.045 —0.653+0.011 —0.658+0.017
0.709 +0.044 0.740+0.011  ~0.734+0.017
Table 6 Eflective neutron source strength obtained by
present reduction technique
Neutron source strength S (W/s)
Case

South counter

0. 087() +0.0024
0.0859+0.0021

North counter Center counter

2 0.0847 +0.0064
3 0.0830 +0.0053

0.0879+0.0017
0.0863 +0.0014

Table 7 Reactivity worth of safety rod 2

Reactivity worth dp (% 4k/k)
Case
North counter Center counter South counter
0.508 +0.028 0.524 +0.007 0.530+0.007
2 0.521+0.045 0.535+0.013 0.540+0.018
3 0.504 +0.045 0.535+0.014 0.529+0.019
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