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Geometrical Effect of Fuel Element Location

Katsuichi NAKAMURA, Hidebumi SHIMIZU, Hiroshi TANAKA and Takeo NIWA

Core-Tank of UTR-B is separated in six sections. Each section has a dimension of
83. 3 mm for East-West direction, and holds a fuel element which has a dimension
of 76. 2 mm for the same East-West direction.

It is assumed that the reactivity of this reactor should change, if each fuel element
is shifted-towards the center line of the Core-Tank or in the opposite direction.

We examined this point, and obtained the following results; When each fuel elem-
ent is shifted toward the éenter line of the Core-Tank, the reactivity of the reactor
increases and the Critical-Mass decreases. When each fuel element is shifted outward
the opposite direction, the reactivity of the reactor decreases and the Critical-Mass

increases.
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Fig. 2. Fuel element
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Fig. 3. Spring and its location.
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Fig. 4a  Location of fuel elements in north slab (1)
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Fig. 4b  Location of fuel elements in north slab (2)
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Table 1 Arrangement of fuel plates in north slab
(in weight of #5U)

21.67 21.99 22.45 22.44 22.01 21.66
22.04 22.45 22.46 22.02
21.73 22.06 22.46 22.49 22.06
21.74 22.07 22.51 22. 50 ! 22.08 21.74
21.76 22.10 22.54 22.53 22.18 21.76
21.77 22.27 22.58 22.58 22.22 21.78
21.83 22.31 22.61 22.62 22.30 21.80
21.87 22.33 22.65 22.66 22.34 21.86
21.87 22.35 22.70 22.70 22.38 21.89
21.91 22.39 22.78 22.71 22.38 21.93
21.94 22,42 ) 22.78 22.79 22.41 - 21.93
21.98 22.44 22.92 22.96 22.44 21.97
N N s N . N s N N .
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Table 2. Results of Experiments
Experiment No ) i ii iii iv

Fuel elements arrangement NsN;NsNaNzN: NgNsNsNNzN; - NsN:NsNeNsR:  N:NpN:NyN5Ng

shim Rod 14743 14”4 11” g”
Rod Position ‘
Reg Rod 9” 9" 2% 2%

Excess Reactivity 0.085%4k/k 0.085%4dk/k  0.26%4k/k = 0.35%d4dk/k
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