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Experiment of Blanket Effect on FCA Assemblies V-3~B
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As a mock-up experiment for the Experimental Fast Reactor '"JOYO", a
study has been made of the blanket effect on nuclear characteristics,
especially critical mass, fission rate distribution and B4C control rod
worth using FCA Assemblies V-3-B. The blankets used in the experiment
are an oxygen-rich blanket and a sodium~rich mock-up blanket. Detailed
comparison of the experimental results with those obtained in the case of

natural uranium metal blanket (Assembly V-3) is given in this report.
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Table 1 Composition of Assembly V-3-Bl

Atomic number density (1022/cm3)

Material Core No-channel  Axial blanket  Blanket I  Blanket Il
Fu-239 0.10458 - - - - - -
Pu-240 0.00933 - - - -
Pu-241 0.00107 - - - -
U-235 0.147C - 0.0289 0.002021 0.001870
U-238 0.5836 - 2.9890C 0.9207 0.9228
G 1.3101 - - 3.,2167 2.2215
Wa 0.8134 1,6592 - - -
Al 0.8830 - - 1.1905 1.1905%
Cr C.3273 0.4065 0.1827 0.5280 0.5280
e 1.1950 1.4936 0.6652 1.9184 1.9184
Ni 0. 1535 c.1752 0.0796 0.2258 C.2258

Table 2 Blanket composition

Atomic number density (102%/cm”)

Material Blanket III Blanket IV
U-235 0. 002021 0.0C7066
U238 0.9207 0.9752
0 1.8548 2.7238
Ka 0.7656 -

Al - 2.0984
Cr 10,3134 0.5280
Fe 1.1504 1.9184
i 0.142C 0.2258
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Teble 3 EHomogenecus gritical mass and. dimension
- of Assembly V-)—Bl T

Criticdl mass Critical dimensioun
"R (em) v (£)

T :
133.1 £ 0.4 | 60,90 i 35.78 2 0.05 | 245.2

Pu-fissile hg l U- 235 (%) | 1 (cm) |
. |
|
97.2 % 0.3 |

Table .4  Blanket effect on criticality of V-3
assemblies (6 Lia channgl)

assy. Ho. " Blanket kgrr Reactivity change (%dk/k)
V-3 U o 1.0029 | -

V-3-81 1 & I1, zone . 1.0098 0.69 * 0.01
V=3-E2 I1T & II, zonl 0.9953 . -0.76 £ 0.02
V=-3-B3 III . & II, sector. 1.0002 -0.26 £ 0.01

‘ ~ Table 5 _Qéiculated result of reacti#ity changé (%4k/k)
| ' ‘associated with blanket replacement
|
|
|
|

Assy. Iic. J=Fe( ABEIN
V-3 - | -
V-3-B1 (whole blankst) 208 T o2.57
V-3-B2 (whole bhlanket) -1.44 -1.14

Table ¢ Radial blanket density coefficient in Assembly V-3-Bl

Haterial Density coeff. ( dk/k/1024 atoms/cmB)
Pu-239 53.1 ¢ 1.0
T-235 48.6 * 1,0
U-238 0.47% = 0.05
' c 0.93 + 0.05
0 0.99 z 0.05
Ha 1.34 = 0,05
il C.98 £ 0.05
SUS 0.51 + G,05
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Radial traverse* of figsion counter and BF3 counter
in Assembly V-3%-31
Position Y {(mm)  U-235 mfc  U-238 mfc  Pu-239 mfc  BF3 me
18-18%* 0.0 1.000 1.000 1.000 1,000
18-19 55.2 0.983 1,080 1.000 0,955
18-20 110.4 0.919 1.062 0.947 0.884
18-21 165.6 0.857 0.961 0.883 0.847
18=.22%* 220.8 0,789 0.768 0.782 0.795
18-23 276.0 S.701 0.705 0.690 0.699
18-23.5 30%2.6 - 0.634 0.628 0,65¢
18-24 331.2 0.592 0.535 0.574 0.€39
18-24.5% 358,8 0.5606 C.418 0.526 0,633
15-25 386.4 0.529 Cc.272 C.482 0.636
18-26 441,05 0.42% C.126 0.370 0.553
18-27 496.8 G, 307 0.060C 0.267 0.423
18-27.5 524.4 0.252 0.045 0.222 0.357
18-28 552.0 0,193 - C.175 0.290
18-28.5 579.6 0.146 0.0¢20 0.133 0.229
18-29 607.2 - - 0.113 0.208
18-30 662.4 - - - 0.165

. . , I
* Statistical accuracy =2

Effects due to experimental hole and cable are not corrected.

*¥ jla—channel
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Table & Radial traverse* of fission counter

in Assembly V-3-B3

Position y {om) U-235 mfe U-238 mfc
18-12 ~331.2 0.586 C.433
18-13 -276.0 0.676 0.594
18-14 -220.8 0.787 0.648
18-15 ~165.6 0.861 0.819
18-16 ~110.4 0.922 0.922
18-17 -55.2 0.987 0.977
18-18 0.0 1,000 1.000
18-19 55,2 0,970 0.981
18-20 110.4 0.926 0,910
18-21 165.6 0.837 0.800
18-21.5 193.2 - 0.714
18-22%% 220.8 0.742 0.631
18-22.5 248, ¢4 0,702 0.592
1623 276.0 0.635 0.557
18-23.5 303.6 0.569 0.495
18-24 331.2 0.511 0.412
18-24.5 358.€ 0.462 0. 308
18-25 336, 4 C.427 0. 201
168-26 441.6 0,332 0.101
18-27 496.% 0.238 0.053
18-27.5 524.4 0.195 0.039
16-26 0.154 0.028

¥* *

552.0,

Statistical accuracy +£2%.
Effects due to experimental hole and cable are not

corrected,

Ha-channel
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Table 9 Kadial traverse* of fission counter

in Assenbly V-3-134

Position ¥ (1am ) U-235 mfe U-238 mfc
18-12 -331.2 0.582 0.424
18-13 ~276.0 0.669 0.579
18-14%* ~220.8 0.783 0.639
18-15 ~165.6 0.851 0.802
18-16 ~110.4 0.913 0.915
18-17 -55,2 0.961 0.978
18-18 0.0 1,000 1.000
18-19 5%.2 0.979 0.977
18-20 116.4 0. 917 0.915
18-21 165.6 0.839 0.808
18-21.5 193.2 0.792 0.721
18- 2% 220.8 0.750 0,633
18-22.5 246.4 0,705 0.602
18-23 276.0 0. 638 0.572
18-23.5 303, 6 0,587 0.508
18-24 331,2 0.531 0.420
18-24.5 358,53 0.491 0.321
18-25 336, & 0.456 0.211
18-26 41,0 0.351 0. 107
18-27 495.8 0. 289 0.057
16-28 552.0 0.222 0.031
18-29% ¥+ 607.2 0.172 0:018
18-30 662.4 ' 0. 115 0.011
18-30.5 690.0 0. 088 0.008
18-31 717.6 0.068 0.006
18-31.5 745,2 0.055 ~
18-32 772,8 0.050 0.003
18-34 56%, 2 0.044 -

* Statistical accuracy 2%

Lffects due to experimental hole and cable are not corrected.

**  Ja-channel

*¥#% Lxperimental hole plug-channel
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Table 10 Blanket effect on ByC control rod worth
Worth {% 4k/k)
Position V-3-~B1l V-3 Ratio
18-22 1.40 + 0.06 1.30 + 0,01 1,08
14=16 1.18 * 0.05 1.09 + 0.01 1.09
1814, 18-22 2.87 £ 0,12 2.67 + 0.08*% 1,08
18-18 2.59 t 0,10 2.51 * 0.04 1.0%

* Sub-critical method

Table 11 Blanket composition of "JOYO"

Atomic number density (1022/cm3)

Axial blanket

Material Radial blanket

U-23%5 0.002229 0.001683
U-238 1.101 0.831z

0 2.20¢6 1.666
Na 0.7343 0.9088
Cr 0.2846 C.3274
Fe 1.037 1.193

Hi C.2076 0.2389
Mo Q.02268 0.02610

Table 12 Composition of Assembly V-3-B5

Atomic number density (1022/cm3)

Axial reflector Sedium region

Material Elanket V  Radial reflector
U-235 0.00838 - - -
U-238 4.0069 ~ - -
Na - - - 1.5312
Cr 0.1827 1.5G615 1.6319 0.4441
Fe 0.6652 5.642C 5.7849 1.6355
Ni C.0796 0.695%9 0.7135 0.2044
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Table 1% Radial traverse*® of fission counter

in Assembly V-3-B5

Position {mm) U-235 mfe U-238 mfc Pu-239 mfc
18-18 - 0,0 1.000 1.000 1.000
18-19 55.2 0.978 - -
18-20 ©-110.4 0.926 0.931 0.915
18-21 ~165.,6 0.850 - -
18-22%* 220.,8 C.777 0.647 0.749
18-23 276.C 0.665 - -
18-24 '331.2 0.559 0.431 0.530
18-24.5 358.8 0.517 Q.327 -
18-25 386,4 0.486 0.215 -
18-26 441,56 0.414 0.109 0.362
18-27 496.8 0.352 0.059 -
18-27.5 524.4 0.329 - -
18-28 552.0 0.315 0.034 .29
18-28,5 579.6 G.312 0.026 -
18-29 ‘ 607.2 0,311 0.020 0.290
18-30 662.4 0.275 0.010 0.279
18-31 717.6 0.223 0.006 C.237
18-32 772.8 0.199 0. 004¢ 0,212
18-33 828.0C 0. 167 0.0034 0.182
18-34 883.2 C.136 0.002¢ 0. 147
18-34.5 910, & C.123 - -
18-35 935.4 0.09%1 - 0.100

* Statistical accuracy 3%
Effects due to experimental hole and cable are not corrected,

*% Na-channel
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Table 14 Change of fission rate (V-3-B5-F/V-3-B5)

Position . . ... U=235 mfc - Pu=239 mfc

1830 0,96 0.95
18-31 oo 0.91
1832 .81 0.80
18-33 o 0.56 0.49
16-34 0.72 0.71
18-35 . 0.80 - 0.79

; -
Accuracy ¥ 45

Dable 15 Change of fission rate (V-3-B5-BF/V-3-BS5-I')

Position ' U-23%5 mfc Pu-23¢ mfc
18-3%7 0.40 0.41
18-3% 1/4 0.48 0.43
18-33 1/2 0.55 . 0.53
16=3¢ 0,63 0.62
18-34 1/2 0.67 0.64
18-%5 C.71 0,71

Accuracy *4%

,Alg__



Table 16 r-dose (R} in Assembly V-3-Bl

JAERI-M 9057

Fower Pogition Glags dosimeter TLD-7C0

2.5W i8-18 43.5 44.8
18-19 50.3 5C. 4
18-20 48.8 47.9
18-21 44.6 41,9
18-22 33.9 37.3
18-23 Z4.1 25.4
18-24 27.0 27.5
18-25 ‘11,9 9, 07
18-26 £.39 5.78
18-27 3.9 3.20
18-28 2.37 1.81

25 4 18-185 401 422
16-19 457 563
18-20 447 502
18-21 402 439
18-22 311 320
18-23 311 350
15-24 246 249
15-25 102 119
15-2¢ 54.4 49.¢
18-27 32.8 27.6
18-22 18.7 12.5
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Tabie 17 r-dose (R) in Assembly V-3-B4

Position TLD-700(1) TLD-700(2)
18-18 478 593
18-19 578 605
18-20 517 | 526
18-21 368 507
18-22 342 325
18-23 346 329
18-24 251 254
18-25 113 112
18-26 41.5 50.3
18-27 | 31.2 31.8
18-28 20.9 21.1
18-2¢ 12.2 12.7
18-30 10,1 9.43

Table 18 7-dose (R) in Assembly V-3-EB5
Position Class dosimeter
18-16 1330
18-17 1270
18-18 1340
18-19 1320
18-2G° 1280
18-21 1130
18-22 870
18-23 862
18-24 : 683 -
18-25 287
18-26 168
18-27 119
18-28 91.8
18-29 70.4
18-30 58. 0
18-31 48.73
18-32 41.9
18-33 3.4
18-34 29.4
15-35 20.8
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