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Measurement of reactivity effect for iron plate reflector

in light-water moderated low enriched UQ; lattices

Kiyonobu MURAKAMI, Takenori SUZAKI
and Hideyuki HIROSE

Department of Nuclear Safety Research,

Tokai Research Establishment, JAERI

{Received June 3, 1983)

Critical experiments were performed by using the Tank-type Critical
Assembly (TCA) to evaluate the reactivity effect of a system existing
an iron plate reflector close to a light-water moderated rectangler fuel
lattices, which consisted of 2.6 w/o UQ, fuel rods. Thickness of the
iron plate reflector and distance between the iron reflector and core
was changed parametrically. In the experiment, critical water levels
were obtained in case of changing the thickness of the iron reflector
from 0 te 60 mm, and the distance between the core and the iron
reflector from 0 to 120 mm for the lattice of water to fuel volume ratio
was 3.0 and 1.5. And the reactivity effect of a cadmium neutron
absorber plate inserted between the core and the iron reflector was
measured for a lattice of which volume ratio was 1.5.

The critical water level increased to the change of the thickness
of iron reflector from O to 15 mm, however, the water level decreased
monotonously for the thickness larger than 15 mm.

The reactivity effect of iron reflector was increased monotonously
depending on the increment of the thickness, when a cadmium neutron
absorber plate was located between the lattice and the iron reflector,

The maximum reactivity effect was obtained when the distance
between the lattice surface to the iron reflector was 3 cm, and the

reactivity effect was larger than that of water reflector.

Keywords: Reactivity Effect, Fuel Rod, Light-water Lattice, Irom
Reflector, Critical Experiment, Neutron Absorber Plate,

Low Enriched Fuel, UO;, Thickness, Distance.
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(). TSURUTA, H. et al. : Critical sizes on light-water moderated
U0, and PuOz-UOQ» lattices, JAERI-1254 (1978)
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(1) TSURUTA, H. et al. : Critical sizes on light-water moderated
UOs and PuQ2-UQO: lattices, JAERI- 1254 (1978)
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Table 1 Impurities in steel reflector

Consentration {w/o)
Component 3.2mmt steel 6.0mmt steel
C 0.039 0.0358
Mn 0.25 0.25
Ni 0.03 0.01
Cr 0.04 0.02
Cu 0.05 0.01
Mo 0.02 0.01
Al 0.01 0.01
Si 0.01 0.01
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Table 3 List of experimental core (V.R.=1.5)

Run To. Date Reflector Wat(en:“}gap Crit;‘i;gelil ;:Ser React&.é\;ity Note
6769 Apr.21,'81 0 629.1 o} Standard core
6770 Apr.21,'81| Fe 6mm x 2 1 697.3 =104.8
6771 Apr.21,'81| Fe 12mm x 2 1 716.1 -129.4
6772 Apr.2i,'81 ] Fe 18mm x 2 1 716.4 -129.7
6773 Apr.21,'81 | Fe 30mm x 2 1 700.8 -109.5
6774 Apr.21,'81 | Fe 42mm x 2 1 683.3 - 85.3
6776 Apr.22,'81 | Fe S4mm x 2 1 667.7 - 62.4
6777 Apr.22,'81| Fe 60mm x 2 1 660. 8 ~ 51.8
6778 Apr.22,'81 | Fe 48mm x 2 1 675.1 - 73.4
6779 Apr.22,'81 | Fe 36mm x 2 1 692.2 - 97.8
6780 Apr.22,°8L | Fe Zémm x 2 1 710.2 -121.9
6781 Apr.22,'81| Fe 3mm x 2 1 677.8 - 77.4
6783 Apr.23,'81| Fe 9mm x 2 i 713.1 -125.6
6784 Apr.23,'81 | Fe 15mm x 2 1 719.3 -133.4
6787 Apr.28,'81| Cd 0.5mm x 2 0.5 953.6 -338.1
6788 Apr.28,'81| Cd+Fe 3mmx 2 0.5 908.5 -309.2
6789 Apr.28,'81 | cd+Fe Ommx 2 0.5 862.9 -275.9
6791 Apr.29, '8l | Cd+Fe 15mmx 2 0.5 828.3 =247 .4
6793 Apr.29,'81 | Cd+Fe bmmx 2 0.5 885.7 -293.1
6794 Apr.29,'81 | Cd+Fe 18mmx 2 0.5 815.2 -235.7
6795 Apr.29,'81 | Cd+Fe 30mmx 2 0.3 770.6 -192.2
6796 Apr.29,'81 | cd+Fe 42mmx 2 0.5 742.1 -160.8
6798 Apr.30,'81 | Cd+Fe Sémmx 2 0.5 720.5 -134.9
6799 Apr.30,'81 | Cd+Fe E0mm x 2 0.5 711.4 -123.4
6300 Apr.30,'81 | Cd+Fe 48mmx 2 0.5 729.3 -145.7
6801 Apr.30,'81 | Cd+Fe 36mmx 2 0.5 756.9 -175.3
£802 Apr.30, 81 | Cd+Fe 24mmx 2 0.5 791.8 -213.6
6803 Apr.30,'81 | Cd+Fe 12mmx 2 0.5 849.% -265.2
6804 May 7,'81 | Cd+Fe 60mmx 1 0.5 660.7 - 57.9
63053 May 7,'81| Cd+Fe 60mmx 1 18.99 632.4 - 11.4
6806 May 7,'81| Cd+Fe 60mmx 1 37.48 625.4 0.8
6807 May 7,'81 | Cd+Fe 60mmx 1 55.97 622.5 6.0
6808 May 7,'81 | Cd+Fe 60mm x 1 Th. 46 623.5 4,2
6809 | May 7,'8L | Cd+Fe 60umx 1 92.95 624.2 3.0
6810 May 7,'81| Cd+Fe 60mmx L 111.44 625.7 0.4
6811 May 7,'81 | Cd+Fe &0mmx 1 129.93 625.7 0.4
6813 May 12,'81| Fe 60mm x 1 130.43 624.5 2.5
6814 May 12,'81| Fe 60mm x 1 111.94 623.7 3.8
6816 May 12,'81 | Fe 60mm x 1 93.45 623.7 3.9
6817 May 12,81 | Fe 60mm x 1 74.96 622.7 5.6
6818 May 12,81 | Fe 60mm x 1 56.47 620.4 9.4
6819 May 12,'81 | Fe 60mm x 1 37,98 618.9 12.6
6820 May 12,'81 | Fe 60mm x 1 19,49 620.4 8.9
6821 May 12,'81| Fe 60mm x 1 1 640.0 - 4.6
6823 May 13,'81| Fe 18mm x 1 1 662.9 - 61.4
6825 May 13,'81 | Fe 18mm x 1 19.49 639.6 - 23.8
6826 May 13,'81| Fe 18mm x 1 37.98 628.8 - 5.2
6827 May 13,'81| Fe 18mm x 1 56.47 625.1 1.4
6828 May 13,'81 | Fe 18mm x 1 74,96 624.2 3.0
6829 May 13,781 | Fe 18mm x 1 93,45 624.9 1.8
6830 May 13,81 | Fe 18mm x 1 111.94 625.7 0.4
6831 May 13,'81| Fe 18mm x 1 130.43 625,1 1.3
6833 May 13,'81( €d 0.5mm x 1 129.93 625.8 2.3
6834 May 13,'81| Cd 0.5mm x 1 L1l.44 627.4 - 2.7
6835 May 13,'81| Cd 0.5mm x 1 92.95 626.9 - 1.8
6836 May 13,'81| Cd 0.5mm x 1 74.46 628.0 - 3.8
6837 May 13.,'8"1 Cd 0.5mm x 1 55,97 633.7 - - 13.7
6838 May 13,'81| Cd 0.5mm = 1 37.48 648.7 - 38.8
6839 May 13,'81| €d 0.5mm = 1 '18.99 679.4 - 85.9
6840 May 13,781| €¢d 0.5mm x 1 0.5 734.5 -158.2
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Table & Au activity and cadmium racio-1.0

in core
it i | e a1
0.0 4.91 2.79 1.76
0.92 5.39
1.85 5.17 2.81 1.8&4
2.77 5.39
3.70 4,71 2.73 1.73
4.62 5.14
53.55 4.8C 2.69 1.7¢9
6.4&7 5.17
7.40 4,47 2.56 1.75
8.32 4.65
9.24 4.13 2.43 1.70
10.16 4.68
11.08 4.01 2.30 1.74
12.02 4,07
i2.94 3.40 2.09 1.63
13.87 3.84
14.79 3.31 1.90 1.74
15.72 3.53
l6.64 3.05 1.76 1.73
17.57 3.33
18 49 2.79 1.43 1.95
19.41 3.42
20.35 3.69 1.18 3.12
21.10 4.91
2l.01 6.53
21.86 1.23
22.11 7.61
22.86 8.58 0.90 9.53
23.86 9.04 0.75 12.05
24.86 §.89 0.59 15.07
25.86 8.07 0.46 17.54
26.61 7.48
26.86 0.38
27.11 6.93
27.61 6.47
27.86 0.29
28.11 6.07
28.86 5.22 0.23 22.70
29.86 4.30 0.21 20.48
31.36 3.21 0.13 24.69
33.36 2.18 0.08 26.20
35.36 1.43 0.05 31.44
37.36 0.9%4 0,03 28.11
39.36 0.63 0.02 36.23
41.36 0.40 0.0L 30.07
43.36 Q.27
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atio-1.0 Table 6 Au activity and cadmium ratio-1.0

Table 5 Au activily and cadmium r
in core with steel reflector in core with Cd plate
Distance | sub-Cd | Cd caver (o . 4 4 Distance | sub-Cd | Cd cover | o _; 4
(c) | (cps/mg) | (cos/mg) | "¢ (cm) | (cps/mg) | (cps/mg) | "cd
0.0 7.19 414 .74 0.0 9.33 5.52 1.73
0.92 3.04 0.92 10.31
1.35 7.68 $.16 1.35 1.85 10.16 3.52 1.34
2.77 8.32 2.77 11.11
3.70 7.272 £.09 L.77 3.70 .78 F.41 1.:1
4,062 7.78 4.62 10.92
5.55 7.02 3.96 1.77 5.33 3.92 3.22 1.71
6.47 7.76 6.47 9.68
7.40 6.66 3.33 L.74 7040 3,92 4.97 1.79
8.32 £.91 8.32 3.02
9.24 5.30 3.61 1.75 9,24 7.79 &.61 1.59
10.17 6.98 _ 10.18 3.37
11.09 6.16 3.36 1.83 11.08 7.38 4.23 1.74
12.02 65.04 12.02 7.%6
12.%4 5.22 3.10 1.68 12.94 6.33 3.36 1.77
13.37 5.62 13.37 6,31
14.73% 4.94 2.84 1.74 14.79 5.90 3.35 1.78
15.72 5.21 15.72 6.10
16.64 4. 40 2.54 1.73 16.64 3.10 Z2.85 1.7%
17.57 4.42 17.37 5.00
18.49 3.57 2.16 1.65 18.49 3.77 2.31 1.63
19.41 3.53 19.41 3.50
20.33 2.88 1.38 1.53 20.34 2.37 1.78 1.33
21.08 2.31 20.94 1.69
2l.61 1.43 21.22 1.39
21.86 1.59 21.49 3.08
22.11 0.96 21.74 4.60
22.86 0.86 1.34 0.50 21.86 1.50
23.36 0.49 1.12 0.43 22.11 6.33
24.88 .47 0.98 0.48 22.386 8.32 1.23 7.19
25.86 0.69 0.5& 0.82 23.86 10.35 1.05 9.:2
26.01 0.9 24.36 16.79 0.35 12.83
26.86 0.71 25.388 10.27 0.65 15.79
27.11 1.39 26.61 9.52
27.61 2.39 26.986 0.52
27.86 0.67 27.11 9.01
28.11 3.49 27.61 3.37
28..36 4.61 0.63 7.31 27.86 0.40
29.36 5.19 Q.50 10.31 28.11 7.80
31.36 5.09 0.33 15.42 28.36 6.83 0.32 21,20
33.36 4.03 C.20 19.30 29.86 5.90 0.25 23.97
35.36 2.88 0.12 23.59 31.36 4.42 0.17 25.31
37.36 1.95 0.06 30.08 33.36 2.98 0.11 26.69
39.36 1.17 0.04 31.3853 35.36 2.01 0.07 27.:%4
41.36 0.76 0.02 36.79 37.36 1.33 0.03 29.13
39.36 0.88 .03 32.02
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Table 7 Au activity and cadmium ratio-1.0
in core with Cd plate and steel reflector

Distance sub-Cd Cd cover Roa=1.0

(em) (cps/mg) | (cps/mg) | "cd
¢.0 5.39 3.24 1.67
0.92 5.77

1.85 5.78 3.21 1.580
2.77 6.33

3.70 5.62 3.16 1.78
4.62 6.13

5.55 5.04 3.04 1.66
6.47 5.80

7.40 5.23 2.91 | 1.80
8.32 5.38

9.24 4,54 2.74 1.66
10.16 4,98

11.08 4.36 2.58 1.69
12.02 4.88

12.94 4.13 2.37 1.74
12.87 4.23

14.79 3.60 2.13 1.69
15.72 3,92

16.64 3.35 1.89 1.77
17.57 3.28

18.49 2.62 1.63 1.61
19.41 2,46
20.34 1.68 1.37 1.23
20.94 1.16

21.22 0.58

21.49 0.11

21.74 0.12
21.86 1.10
22.11 0.06

22.86 0.12 0.9 0.13
23.86 0.17 6.80 0.22
24.86 0.22 0.69 0.32
25.86 0.46 0.60 0.77
26.61 0.70
26.86 0.53
27.11 0.99
27.61 1.67

27.86 0.48

28.11 2.33

28.86 3.23 0.42 7.62
29.86 3.74 0.36 10.32
31.36 3.67 0.25 14.53
33.36 2.96 ¢.15 19.18
35.36 2.11 0.09 26,62
37.36 1.40 0.05 29.34
39.36 ¢.89 0.03 31.71
41.36 0:57 0.02 32.53
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