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Shielding Experiments for Evaluating a Shielding Safety Evaluation
Code System to Spent Fuel Processing Facilities - (4)

- Experiments for the Assessment on Scurce Geometry of BWR
Spent Fuel Assemblies -

Shun-ichi TANAKA*', Yukio SAKAMOTO+2, Akio YAMAJI®,
Mamoru ADACHI+3, Makoto KONDO+3, Junzo UCHIYAMA'3,
Hiroshi SATC+*3, Shozo IIDA+3, Tadayoshi KOBAYASHIT3,
Akira HIROSE*3, Takeshi YAMAHARA*4, Isamu NOMURA'*4,
Itsuro OOEDA*t4, Akio SHIRASAKI*4, Shogo TERAKADO'4,
Jun-ichi KATAKURA'Z, Yoshitaka NAITO+%

+1 Department of Reactor Engineering

+2 Department of Nuclear Safety Evaluation
+3 Department of Research Reactor Operation
+4 Department of Reactor Fuel Examination

Tokal Research Establishment, JAERI
(Received January 23, 1984)

Shielding experiments of a spent fuel transport cask
were performed using two BWR spent fuel assemblies according
to the experimental plan to confirm the reliability of a
shielding safety evaluation code system and data libraries.
The experiment was made using two BWR spent fuel assemblies
with a same burnup and cooling history. The distributions
of gamma-ray dose rate and 2350 and 232Th fission rates
were measured around each assembly and two assemblies. The
maxima of gamma-ray exposure dose rate and 235U fission rate
were observed at about one to third of fuel length from the
bottom. The intensities above the position were decreased
along the upper direction, where the fission rate was more
steeply than the gamma-ray dose rate.

This report gives the data of the experimental
conditions and the detector characteristics necessary for
the analysis of the experiments as well as the measured

data.
Keywords: Shielding Experiment, BWR Spent Fuel Assembly,
Neutron Fission Rate, Radcon, %°U, Fission

Counter, ?%*?Th, Gamma-ray Dose Rate,
Safety Evaluation, Spent Fuel Processing
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Table 1(1) Gamma-ray exposure dose rates around the A-fuel assembly
of the 0° arrangement
(R/hr)
z Counter guide tube '
{cm) B1 B2 Bj B4, Bs. By E I
229 1.54 +02 2.12 +02 1.11 +02 1.03 +02
219 4,15 4,95 :
209 9,20
204 8§.28 +01 5.94 +01 1,38 +02 1.59 +03 6,02 .06 +Q2 5.86
199 1.15 403 6,28
189 . 1.42 1.78 7.91
179 1.17 +02 7.2G 1.98 2.27 2.91 1.15 +03 706 1.11 +03
169 : 2.9% 3.64 1.47
159 3.13 1.60
154 1.70 1.02 +02 3.05 4.12 1.73 .75 1.70
149 4,23 2.06
139 5.73 6.84 2,82
129 2.63 1.55 4,98 7.06 8.34 3.35 b6 3.28
119 7.93 9.48 3.83
109 8.38 4.05
104 3.07 1.66 5.88 9,90 4,09 .33 3.90
EE] 9.09 4.37
89 9,95 1.14 +04 4,71
79 3.20 1.68 6.58 1.04 +03 1,16 4.71 .94 4,686
69 1.06 1.19 4.91 4,66
59 1.05 4,32
Sh 2,72 1.47 5.51 1.09 4.77 .21
49 1.08 4,94 4,02
39 1.16 1.22 5.26 4,87
29 1.41 1.91 7.80 1.21 1.25 5.48 .32 5.28
19 1.24 1.28 5.58 5.27
g 1.23 1.27 5.50Q 5,19
4 3.59 1.85 7.56 1.22 5,42 .06 :
- 1 1.24 1.26 5.48 5.25
- 11 1.25 1.27 5,10 5.38
- 21 3,86 1.98 8,58 1.38 1.38 6,03 .88 5.73
-.31 1.41 1.43 6.29 5.66
- 41 1.41 6,32 5.85
A G.25 2. 34 8.82 1.35 . 06
= 51 1.38 1.12 5.76
- 61 1.45 1.42 6. 30 5.97
- 71| 4T .15 912 1.47 .43 6,54 Y
- 81 1.47 1.43 6.54 5.73
- 91 1,45 6.40 5.2%
- 96 3.70 2.04 8.16 1,36 .53
=101 1.38 6.20 5.72
-111 1.40 1.32 6.23 5.91
-121 4,12 2,25 .18 1.38 1.30 6.16 .30 5.82
-131 1.38 6.00 5.65
-141 1.33 5.69. 5.40
-146 3.43 1.80 7.75 7.47 1.16 .82
-151 1.23 5.22 4,94
-161 1.13 4,72 4,45
-171 2.04 1.02 5.26 9,78 +03 8.76 +03 4.02 .57 3.78
-181 2.67 3.00
-i91 4,79 1,82
-196 1.75 2.54 .02 1.22
-201 8.79 +02
=21l 1.87 8,14 +02 4,79
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Table 1{2) continued

(R/hr)
z Counter guide tube
(em) | . J K - L M 0 ? Q
229 1.25 +02 1.57 +02
219
209
T 204 8.12 1.50.402 1.55 +03 2.52 +02
159
189
179 1.70 +03 2.66 1.20 +03 3.01 7.58 1.80 +02 1.62 +02
160
159
154 2.60 5.32 1.80 4,26 5.38 2.83 2.36
149 |
159 |
129 5.17 7.54 2.83 8. 74 9.59 .60 3.69
119 ‘
109
104 6.41 9.30 3.25 1.04 +0& 1.13 +03 5.49 434
EE]
85
79 7.76 1.06 +03 3.86 1.18 1.26 &.Ch 4. 64
69 7.92 : 3.80 1.20
59 7.76 2.71 1.14
54 7.60 +02 1.77 8.58 +02 4.25 1.97
49 7.59 2,20 1.08
39 8.60 5.07 1.21
29 g.18 1.26 +03 5.11 1.25 1.%22 +03 7.20 5.68
19 G.30 1.25
g 5,24 1.23
4 1.22 4.57 ' 1,38 6.73 5.02
-1 9,34 1.23
- 11 1.01 +04 1.32
- 21 1.405 1.31 4 .87 1.36 1.45 7.08 5.24
- 31 1.07 1.36
- &1 1.07 1.32
- 46 1.43 5.36 1.47 7.80 5.60
- 51 1.08 1.29
- 61 1.12 i.34
- 71 1.15 1,44 5.17 1.34 1.49 7.92 5.26
- 81 1.13 1.31
- G1 1.0% 1.23
~ 96 1.32. 5.19 1.32 7.20 417
-101 .11 1.22
-111 1.15 1.22
121 1.15 1.45 5.72 1.15 1.38 7.76 5.38
-131 1.15 1.15
—T41 1.11 1.09
—146 T.08 1.26 557 1.14 6.29 4,01
-151 9.86 +03
-161 8.94
-171 8.38 +03 B8.52 +02 2.75 7.62 7.80 +62 4.13 2.59
-181
-191
-196 3.03 2.48 2.29 1.63 8.28 +01
-201 1.14
=211 7.86 +02
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Table 2(1) Gamma-ray exposure dose rates around the A-fuel assembly
of the 180° arrangement
(R/hr)
Z Counter euide tube
(cm) B1 B2 B3 B4 B5 Bg E 1
229 1.86 +02 1.72 +02 1,27 +02 1.20 +02
219 4.91 5.06 3.02 2.84
209 1.15 +03 1.19 +03 5.90 5.22
204 9.9 +01
199 1.34 1.41 6.76 +02 5.60
189 1.57 1.70 8.14 7.19
179 1.35 +02 6.54 +01 2,02 +02 2.31 2,75 1.23 +03 1.79 +02 1.12 +03
169 : 2.88 3.57 1.52 1.42
159 - 3,02 3.71 1.62 1.49
154 1,92 1.00 +02 3.00 2.74
149 4.02 4.96 2.11 1.92
159 5.53 6,86 2,82 2.58
129 2.73 1.55 4.97 6.80 8.40 3.43 4.52 3.16
116 7.53 9,36 2,84 3.58
109 7.85 9.78 4.05 3.78
104 3.23 1,75 5.82 5.45
99 8.43 1.05 +04 4.32 4.07
89 9,02 1.13 4,62 4,38
79 3.49 1,79 6.40 9.35 1.18 4,83 5.96 4,57
£9 9.42 1.19 4,86 4,61
59 9.30 1.17 4.82 4.33
54 3.01 1.63 5.38 3.32
49 9.53 1.19 4.87 4.02
39 1.02 +04 1,28 5.14 4.90
29 3.88 2.06 7.46 1,06 1.32 5.32 7.27 5.25
19 1.09 1.34 5.36 5,29
9 1.08 1,32 5,31 5.20
4 3.92 2.05 7.47 7.16
-1 1.09 1,33 5.22 5.26
- 11 1.09 1.34 4.92 5.60
- 21 4.26 2.19 8.25 1,22 1.46 5.86 7.85 5.83
- 31 1.25 1.49 6.05 5.2
- 41 1,25 1.47 6.10 5.88
- 46 4,21 2.26 8.43 7.97
- 51 1.21 1.43 5.92 5.82
- 61 1.28 1.50 6,09 65.03
- 71 4,11 2.21 8.49 1.30 1.52 6,33 7.97 6.01
- 81 1.30 1.52 6.29. 5.64
- 91 1,30 1.49 6.17 5.30
- 56 3.84 2.10 7.71 6.71
-101 1.25 1.42 6.04 5.68
“I11 1.25 1.43 5.9 5,87
-121 4.14 2.08 8.37 1.24 1.43 5.92 8.33 5.76
-131 1.22 1.40 5.82 5.56
-141 1.16 1.34 5.55 5.29
-146 3.40 1.68 6.97 6.68
-151 1.07 1,22 4.97 4,84
-161 9.83 +03 1.13 447 4,36
-171 2.16 9.54 +01 4.64 +02 8.39 9.57 +03 3.92 4.43 3.77
=181 6,35 7.41 2.61 2.83
-191 3,71 4.55 1.77 1.71
-196 8.79 +01 9.48 +02
-201 1.86 2.57 B.92 +(2 8,47 +02
-211 1.06 1.81 3.76 3.87
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Table 2(2) continued
(R/hr)
Z _ Counter guide tube
(em) J K L M 0 P 0
229 1.46 +02 1.58 +02
719 3.86 4.28
209 8.64 1.06 +03
204 1.71 +02 7.20 +02 1.24 +02 7.38 +01
~199 1,08 +03 1.26
189 1.27 1.55 .
179 1.90 2.63 1.38 +02 2.59 3.40 2.03 1.56 +02
169 2.31 3.49
156 2.41 3.56
154 ' G .22 1.96 5.33 3. 04 2.71
149 3.15 ;.83
136§ 4.32 6.74
129 5.36 7.22 . 2.98 §.32 9.30 4,58 31.45
119 5.99 9,31
105 6.30 9.85
104 8. 43 2. 04 T.13 +03 5.35 3.99
95 6.74 1.07 +04
89 7.28 1.16 ‘
79 7.58 9,21 3,58 1.21 1.28 5.85 4.25
CE] 7.63 1.22
59 7.37 1.19
54 6.23 1.22 8.94 02 4.00 1.70
49 7.11 1.14
39 8.11 1.31
29 8.50 1.10 +03 4.43 ~1.36 1.50 +03 6.99 5.56
19 5.62 1.36
9 8.52 1.34
4 1.05 3.99 1.43 6.25 4.79
-1 8.59 ~1.33
- 11 9.23 1.43
- 21 9.64 1.15 4.27 1.47 1.5% 6.41 5.01
- 31 G, 89 1.49
- 41 9.82 1.47
- 46 1.21 4,78 1.60 7.28 5.50
- 51 9,66 1.41
- 61 1.02 +04 1.48 _
- 71 1.04 1.23 4.55 1.48 1.60 7.19 5,19
- 81 1.01 1.43
- 91 5.82 +03 1.36
= 96 1.13 3.62 1.43 6.56 4.15
=101 9.95 +01 1.3% -
111 1.01 +04 1.37
-121 9.94 +03 1.20 —4.92 1.35 1.55 7.45 5.70
-131 9.73 1.29
=141 §.37 1.25
~146 1.01L 3.79 1.30 6.02 4 .20
-151 §.68 +03 1.14
161 7.99 1.02
171 .95 6.81 +02 2.21 3.68 +03 9.00 +02 3.69 7.56
-181 5.16 6.64
191 3.13 & 14
-196 1.26 3.70 6.48 +0L
301 1.46 2.31
-211 | _8.28 +02 1.66
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Table 3(1) Gamma-ray exposure dose rates around the B-fuel assembly
of the 0° arrangement

(R/hr)
Z ) Counter guide tube
(cm) Bl By B3 A C D
229
219
209
204 1.97 +02
199 2.31 +02 6.52 +02 1.36 +03
189 1.73 +03 8.43 1.66
179 2.94 1.24 +03 2.53 3,08 1.87 +02
169 3.72 1.51 3.94
159 3.72 1.60 3,05
154 1.72 +02 4,77 2.57
149 5.06 2,02 4,00
136 | 7.00 7.75 547
129 8,54 3.34 6.64 2.89 8.55 4,33
119 9,53 3.68 7.42
109 9.98 3.88 7.72
104 3.46 1.65 +03 5,21
99 1.08 +04 4.18 8.38 .
89 1.17 4.51 9.04
- 79 1.22 4,69 9.46 3.82 1.20 5.95
69 1.24 5.72 9. 46
59 1.23 4,68 9.28 .
54 1.44 8.49 +02 3.98
49 1.25 4.77 9.46
39 1.35 5.08 1.00 +04 ]
29 1.40 5.27 1.05 5.30 1.46 +03 7.35
19 1.42 5.34 1.05
9 1,41 5.21 1.05
4 ) 4,93 1.47 6.45
- 1 1.42 5.02 1.07
- 11 1.42 4.75 1,08
- 21 1.56 5.83 1,19 5.69 1.50 7.23
- 31 1.59 5.98 1.22
- 41 1.59 5.98 1.20
- 46 6.14 1.58 8.01
- 51 1.55 5.64 1.18
- 61 1.63 5.91 1,27
- 71 1,65 6.08 1.30 5.49 1.67 8.07
- 81 1.64 6.10 1.31
- 91 1.60 5.98 1.28
- 96 4,57 ~1.53 7.41
~101 1.52 5.72 1,22
-111 1.55 5.71 1.23
-121 1.54 5.67 1.21 5.96 1.64 7.77
-131 1.30 5.47 1.18
-141 1.44 5.25 1.14
-146 . 4,71 1.40 6.50
-151 1.33 4,84 1.04
-161 1.21 . 4.50 9.63 +03
=171 1.04 3.75 8.38 2.91 B8.67 +02 4.31
-181 7.36 +03 2.93 6.34
-191 5.22 1.73 3.90
-196 1.00 3.61 1.17
-201 3.44 1,04 2.33
-211 2.80 6.69 +02 1.71
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Table 3(2) continued
(R/hr)
Z Coupnter guide tube
{cm) E ~J K L
229
219
209 .
204 —— 1.20 +03
199 1.1¢ +03 5,75 +02
189 1.31 7.59 1.50
179 2.17 1.13 +03 2.11 2.71 +02
169 2.83 1.36 2.64
159 2,90 1.45 2.62 ]
154 2.64 4.01 1.73 +02
149 3.83 1.84 3.44
139 5.44 2.50 2,63
129 6.73 3.10 5.55 7.17 2.74
119 7.56 3.41 6.28
109 7.9% 3.60 6.64
104 9,21 3.29
99 8.59 3.84 7.12
89 9.39 4,12 7.51
79 .79 4.26 7.84 1.01 +03 3.506
69 G.87 4,26 7.84
59 .61 3.98 7.42
54 6.57 +02 1.47
49 9,42 3.71 7.00 .
39 1.07 +04 4.51 8.11 .
29 1.12 4,83 8.50 1.13 +03 4.60
19 1.13 4.84 8.50
9 1.13 4,75 8.50
4 1.08 4.01
- 1 1.13 4.81 8.56
- 11 1.20 5.07 9.22
- 21 1,25 5.25 9,58 1.24 4,28
- 31 1.28 5.31 9,70
- 41 1.27 5.25 9.76
- 46 1.30 L.73
- 51 1,25 5.18 9.58
- 61 1.29 5.34 1.01 +04
- 71 1.31 5.43 1.04 1,34 4,50
- 81 1.28 5.06 i.02
- 91 1.23 4,68 9.64 +03
- 96 1.25 3.81
-101 1.22 5.12 .76
-111 1.27 5.32 9,94
-121 1.27 5.19 9.70 1.31 4.59
-131 1.23 5.01 9,37
-141 1.18 4,77 9.04
~146 1.11 3.78
-151 1.08 4.37 8.32
-161 9,82 +03 3.90 7.36
-171 8.44 3,29 6.34 7.83 +02 2.33
-181 6.58 2.45 5.02
-191 4,34 1.53 2,88
=196 —_ 2.31
-201 2.76 8.73 +02 1.62
=211 2.50 5.19 1.29
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Table 4 Gamma-ray exposure dose rates arcund the B-fuel assembly
of the 180° arrangement
(R/hr)
Z Counter guide tube
{cm) By By B4 E ji J K
229
219
209
204 3,79 +02
199 1.32 +03 5,07 +02 9.11 +02 1,92 +03 6,97 +02 1.10 +03
189 1.54 6.50 1.13 +(3 2.71 1.02 +03 1.55
179 2.36 9.29 1.71 4,89 3.34 1.31 2.00 3.39 +02
"169 2,81 1.12 +03 2,12 3,40 1.47 2.11
159 2.85 1.23 2.29 4,47 1.87 2.79
154 7.40 5.39
149 3.72 1.56 3.00 6.25 2.52 2.82
139 5.20 2.05 4,10 7.86 3.12 4.81
129 6.34 2.54 5.03 1.12 +03 8.77 3.53 5,42 7.89
119 7.12 2.84 5.69 9,19 3.76 5.78
109 7.36 3.00 6.02 9,72 4,03 6.28 .
104 1.26 8.89
99 7.96 3.22 6.59 1.05 +04 4,38 6.88
39 8.68 3.49 7.16 1.09 4,59 7.30
79 9,04 3.66 7.52 1.32 1.10 4,66 7.42 9.37
69 9,22 3.71 7.70 1.07 4.60 7.42
59 .10 3,71 7.71 1.05 40 742
I 9.26 +02 G.72
49 9,34 3.83 7.97 1.09 4 .47 7.78
39 1.00 +0&4 4.07 8.63 1.18 5.17 8.50
29 1.05 4,23 . 9.05 1.48 1.20 5.39 8.86 1.15 +03
19 1.07 4,32 9,29 1.17 5,32 8.80
g 1.07 4,31 9,29 1.16 5.32 8.92
4 1.38 ) 1.06
- 1 1.08 4.37 9.53 1.24 5.62 G.58
- 11 1.10 4,03 3.65 1.28 5.86 1.00 +04
- 21 1.22 4,86 1.08 +04 1.53 1.29 5.96 1.02 1.19
- 31 1.25 5.06 1.10 1.28 5.92 1.02
- 41 1.25 5.10 1.11 1.23 5,86 1,02
- 46 1.50 1.22
- 51 1.21 5.01 1.10 1.29 6.10 1.08
- f1 1.28 5.19 1.15 1,32 6,28 1.11
- 71 1.30 5,33 1.18 1.50 1.31 6,34 1.11 1.25
- 81 1,30 5,39 1.20 1.24 5.80 1.08
=91 1.28 5. 30 1.19 1.13 5717 1.02
- 96 1,29 1.13
-101 1.22 5.18 1.16 1.18 5.80 1.11
~111 1.24 5.24 1.20 1.16 5.93 1.13
-121 1.22 5.24 1.21 1.30 1.11 5.72 1.11 1.26
-131 1.19 5.13 1.20 1.05 5.43 1.08
-141 1.13 4.92 1.17 9.64 +03 5.00 1.00 +04
-146 9.98 +02 9.85 +02
—151 T.04 5.57 1.09 g. 74 5.52 5.25 103
-161 9,46 +03 4.11 1,01 7.48 3.94 8.02
-171 8.26 3.49 8.81 +03 5.38 6.57 2.98 6.28 5,38
-181 €.26 2.66 6.77 4,30 1.91 3.96
-191 3.77 1.65 4.35 . 2,75 1.19 2.66
-196 8.00 +01 1.03
~201 2.14 1.02 2.99 2.25 8.23 +02 2.48
~211 1.58 1.71 +02 2.58
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Table 5(1) Gamma-ray exposure dose rates around the A-fuel (180°) and
B-fuel (0°) assemblies
(R/hr)
Z Counter guide tube
(em) B| By B3 By, Bg Bg A C
209 3.0 +02 1.27 +02 1.85 +02 2.04 +02 1.65 +02 1.39 +02
219
209
204 1.35 +03 6.33 1.27 +03 1.43 +03_1.29 +03 6.54 2.13 +02
196
189 . .
179 2.73 1,15 +03 2.39 3.79 2.57 1.22 +03 1.36 +02 3.45
169
159
154 3.81 1.65 3.26 5.11 1.76 2.0t 5,00
149
139
17 7.75 3,16, 6.54 7.93 3.79 .43 3.08 "9.09
119
109 .
104 9.31 3.90 7.93 9.37 7.77 4.17 3.99 1.13 +03
99
89
79 1.13 +04 4.51 9.43 1.09 +04 9.14 4.79 4,99 1.29
69 1.15 4,57 9.60 1.10 1.10 +04 4.81
59 1.15 4.57 9.49 1.09 1.09 4,717
54 2.07 9.09 +02
49 1.17 4.67 9.67 1.12 1,13 4,88
39 1.27 4,99 1.04 +04 1.20 1.22 5.21 :
29 1.33 5.25 1.09 1.26 1,28 5.35 5.84 1.56 +03
19 1.35 5.21 1.12 1.27 1.28 5.41
9 1.34 5.25 1.12 1.26 1.28 5.39
4 5.31 1.51
- 1 1.35 5.28 1.13 1,27 1.28 5.33
- 11 1.37 4.87 1.15 1.27 1.28 4,65
- 21 1.51 5,81 1.28 1.41 1.43 5.84 5.66 1.63
- 31 1.53 6.02 1.33 1.44 1.45 6.10
- 41 1.52 6,09 1.33 1.43 1.45 6.13
- 46 6.21 1.69
- 51 | 1.49 6.02 1732 1.40 1,41 6.02
- 61 1.57 1.33 1,40 1.47 1.48 1.60
- 71 1.59 6.43 1.44 1.50 1.51 3.13 5.97 1.71
- 81 1.57 6.43 1.44 1.49 1,51 6.41
- G1 1.56 6.25 1.43 1.47 1.48 6.34
- 04 4,79 1.57
~101 1.48 6.19 1.38 1.42 1.41 6.17
-111 1.51 6.08 1.40 1.43 1.43 6.22
-121 1.49 6.10 1.40 1.41 1.42 6.13 6.50 1.69
-131 1,48 5.90 1.36 1.37 1.3 6.02
-141 | 1.42 5.66 1.31 1.33 1.34 5.70
-146 5.33 1.47
-151 1.33 4.29 1,21 1.22 1.22 5,26
-161 1.20 4.75 1.12 1.13 1.10 4.71
-171 1.03 4,07 9.85 +03 9.79 +03 9.43 +03 4.02 3.59 1.02
-181 1.93 +03 3.16 7.87 7.57 7.45 3.08
-191 5.31 1.98 4,97 4,75 4,54 2.05
-156 1.33 3.63 +02
-201 3.38 1.22 2.80 2.47 2.53 1.02
-211 3.21 8.19 +02 2.31 1.45 1.79 4,47 +02




JAERI-M 84-020

Table 5(2) continued
(R/hr)
Z Counter guide tube
(cm) D E I J K L M 0 P Q
209 -
719
209 1.95 +02 3,00 +02
204 1.26 w02 1.77 +03 2.37 403 4.12 =02 1.42 03 2.46 +02
159
185
179 {1.91 +02 7.64 2.L8 YA 6.07 2,49 +02  2.79 3.93 7.15 +02 1.59 +02
169 :
15%
iS4 | 2.88 7.70 3,54 6.04 9,27 3.88 WX 5. 70 3.18 7.34
149
139
i 5 %7 7.57 5.91 1.21 +04 1.54 +03 6.07 8.76 5.81 5.10 3,63
719 :
109
104 | 5.61 §.25 8.29 1.46 1.97 7.47 1.05 +04 1.17 +03  6.09 4,37
99
g
78 | 6.21 T.11 +04 9.73 .71 2.26 B.13 1.25 .13 .63 5. 04
59 .11 5.79 171 1.27 -
59 1.07 3,31 1.65 1.22
5% 1 3.595 T.61 3,80 915 +07  4.1% 7,31
49 1.04 B.79 1.61 1.16
5 1.2 1.05 +0k 1.79 1.34
79 17.29 1.25 1.11 1.87 2.59 1,02 +03 1.39 1.57 +03  7.89 5.97
19 T.27 T.11 1.89 1.38
] 1.25 1.10 1.87 1.36
;[ 6.63 2,54 9,35 302 1.50 6.83 5,21
= 1.25 1.10 7,89 1.36
— 11 T.34 1.17 7,06 1,46
- 21 | 7.07 1.38 1.21 1.16 7.78 1.02 +03 1.50 1,61 7.79 5.40
=31 1.40 1.23 7.20 1.52°
~ %1 1.39 1.22 2.19 1.40
=56 | 8.01 7.92 1.09 1.67 B.19 5,93
- 51 .35 1,21 3.15 1.46
S| T.40 124 Z.27 1.52
- 71 | 8.49 T.42 1.6 2.31 3.03 1.07 1.52 1.67 B.13 5.21
TR 1.38 T.19 2.27 1.45
B 1.30 1.12 2.19 1.37
- 96 | 7.89 Z.79 8.73 02 1.50 7,65 529
~10L 1.32 1.19 2.21 T.37
—111 1.36 T.22 2,24 1.40
-121 | 8.49 1.35 1.19 7.21 7.94 T.11 +03 1.38 1.67 8.55 5.83
SEH 1.31 1.15 3.17 1.3%
-141 : 1.26 1.10 7.09 _ 1.27
-T46 | 7-11 2.57 8.97 +02 1.36 .87 i&7
—15] 1.15 1.01 1,93 1.16
~161 1,04 9.15 +03 1.7% 1.04
171 | 4.66 9.01 +03 7.79 1.56 1.87 5.51 §.89 402 9.035 402 4.42 7,79
—181 .85 §.71 1.20 6.91
~191 5.51 178 7.69 +03 4,30
T196 | 1.42 6.65 +02 1.47 2. 91 1.05 .80 +01
201 7.97 7.29 .38 7.43
-Z11 7.58 1.%5 3,01 1.76
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Table 16 Interactions between the A and B fuel assemblies to the gamma—-ray
dose rate

Line Pos. Exposure dose rates (R/hr) Ratio (a/B)
Z (cm) AC180°) B(Q®) SUM(R) A;B(a) average
J 79 7.58 +03 7.83 +03 1.54 +04 1.71 +04 .11 1.1
4 8.55 8.53 1.71 1.88 1.10
=71 1.04 +04 1.04 f04 2,08 2.31 1.1
I 79 4,57 +03  4.26 +03  8.83 303 9.73 +03 1.10 1.10
4 5.23 4.78 1.00 +04  1.10 +04 1.10
-71 6.01 5.43 1.14 1.24 1.09
B 79 1.22 +04 1.13 +04 0.926 0.947
4 1.42 1.35 0.951
=71 1.65 1.59 0.964
Bs 4 1.33 +04 1.28 +04 0.962 0.978
-1 1.52 1.51 0.993

. ' ] 23
Table 17 Interactions between the A and B fuel assemblies to the U
fission rate

Line Pos. 235y figsion rates (1/seg) Ratio (a/B)
Z (cm) AC1807) B{0°) SuM(a) A3;B{B) average
J 79 4.87 =19 4.61 =19 9.48 —19  1.02 —18 1.08 1.06
4 6.88 6.86 1,37 =18 1.46 1.06
-71 1.05 -18  1.00 =18 2.05 2.16 1.05
I 79 3.83 =19 3.52 -19  7.35 -19  8.40 -19 1.14 1.10
4 5.62 5.02 1.06 =18 1.19 1.12
-71 7.92 7.14 1.51 1,59 1.05
B 79 6.66 —19 6.68 —19 {.00 1.00
4 9.71 9,71 1,00
-71 1.43 -18 1.43 -18 1.00
B 79 6.63 19 6.96 —19 1,05 1.04
4 9.70 1,02 -18 1.05
-71 1.39 -18 1.43 1.03
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Fig. 8 Calibration curve of the 500-6A Radcon dosimeter vs. a Frike
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FC === CPA SA o 16— LG —=MPHA
PAPS| | HV FD e
FC : Fission counter
CPA : Current - type preamplifier
PAPS : Preamp. power supply.
HV . High voltage power supply
SA : Shoping amplifier
FD . Fost discriminafer
FS a LG : Fast streicher ond linear qate
LG : Lineor gate
SC & TM : Scaler and fimer
MPHA  * Multi~channel pulse height analyzer
Fig. 9 Block diagram for neutron measurements with the FC-165A fission

counter
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Photo. 1 The fuel assembly stand used in a fuel pond

Photo. 2 The spacer fér the BWR fuel assembly inserted in the fuel
assembly stand '



Photo. 3 The water prbofed type counter housing for the Radcon
dosimeter and fission counter
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Photo. 4 A Radcon dosimeter and one covered with a buildup cap
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Photo. 5 A FC-165A fission counter
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Photo. 6 The A-fuel assembly set in the fuel assembly stand
in a fuel pond

Photo. 7 The B-fuel assembly set in the fuel assembly stand
in a fuel pond



