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Table 5 - 7 Illustration of the Procedure for Synthesizing Dose Rate Distributionms.

(Final dose rates D by calculation- are compared with measured results)

d=0.5 (m)

rs=1.05 (m), H=2.2 (m), H+d=2.7 (m), H—d=1.7 (m), £€=0.398, &'=0.618, [=2.7 (m)

ra—rs 5 G(&n) »n' GE,9) D D, | D, D Exp.

0.5 0.5741 0.9582 0.9118 0.9101 0.443 D (Lower) (0.280) (0.122) (0.413) (0.409)
: (Middle) 0.315 0.136 0.451 0.463

(Upper) (0:350) (0:1:1’9) (0.489) (0.517)

1.0 0.7593 0.9080 1.206 0.8013 0.291 D (Lower)  (0.184) (0.153) (0.348) (0.371)
) (Middle) ~ 0.207  0.170 0.377  0.421
(Upper)  (0.230) (0.187) (0.406) (0.471) .

1.35 0.8889 0.8522 1.412 0.7189 0.226 D (Lower)  (0.143) (0.204) (0.359) (0.350)
(Middle) 0.161 0.227  0.388  0.397
(Upper)  (0.179) (0.249)  (0.417) - (0.444)

1.7 1.055 0.7885 1.676 0.6285 0.172 D (Lower)  (0.108) (0.262) (0.380) (0.415)
(Middle) - 0.121 0.291 . 0.412 0.469
(Upper) (0.134) (0.320) (0.443) (0.523)

2.2 1.204 0.7269 1.912 0.5626 0.135 D (Lower)  (0.085) (0.398) "(0.494) (0.536)
) (Middle) 0.096 0.442 0.539 0.604
(Upper)  (0.107) (0.487) (0.584) .(0.672) -

d=1.0 (m)
rg=1.05 (m), H=2.2 (m), H-+d=3.2 (m), H+d=1.2 (m), §=0.328, &/=0.875, 1=2.7 (m)"
ra—rs p  G& 7)) 7 GE,n) D, D, D, D Exp.

0.5 - 0.4844 0.9664 1.202 0.8451 0.429 D (Lower) (0.272) (0.115) (0.398) (0.367)
(Middle) 0.306 0.129  0.435 0.417
(Upper)  (0.339) (0.140). (0.471) (0.467)

1.0 0.64C6 0.9250 1.708 0.6846 0.276. D (Lower)  (0.174) (0.144) (0.330) (0.338)
(Middle) 0.197 0.162 * “0.359
(Upper) (0.218) (0.176) (0.388) (0.430)

1.35 0.7500 0.8885 2.003 0.5190 0.213 D (Lower)  (0.135) (0.192) (0.339) (0.329)
(Middle)  0.152  0.216. 0.368 .0.374
(Upper)  (0.169) (0.235) (0.397) (0:419):

1.7 0.8906 0.8343 2.375 . 0.4970 0.160 D (Lower)  (0.101) .. (0.248). (0.359) -.(0.360)
‘ ) : (Middle) 0.114 0.278 ~  0.392 0.408
(Upper) (0.126) (0.303) (0.425) (0.456)

2.2 1.016 0.7848 2.708 0.4333 0.128 D (Lower) (0.081) (0.386)v 0.476)  (0.427)
) (Middle)  0.091 0.433  0.524  0.483
) (Upper).  (0.101) (0.472) .(0.572) (0.539) -

d=1.5 (m) : . : ‘ . : .
ry=1.05 (m), H=2.2 (m), H+d=3.7 (m), H~d=0.7 '(m), £=0.284, {'=1.50, 1=2.7 (m)
ra~-rs p GEn) 77 GE.p) Dy : - D .Dy, . D.. Exp

0.5 0.4111 0.9737 2.214 0.7699 0.413 D (Lower)  (0.262) (0.099) (0.371) (0.367)
: i o (Middle) 0:295 © 0.111 0.406° 0.417
(Upper) (0.326) (0.121) (0.441) (0.467)

1.0 0.5438 0.9439 2.929 0.5711 0.259 D (Lower) (0.164) (0.129) (0.304) (0.317)
‘ (Middle)  0.185 0.145 0.330 0.361 |
(Upper)  (0.205) (0.158) (0.356) (0.405)

1.35 0.6366 0.9140 3.429 0.4621 0.198 D (Lower)  (0.126) (0.179) (0.315) (0.329)
(Middie)  0.141 0.200 0.341 0.375
(Upper) (0.157) (0.218) (0.367) (0.421)

1.7 0.7560 0.8731 4.071 . 0.3199 "0.143. D (Lower)  (0.091)- (0.233) (0.323) (0.332)
) ) (Middle)  0.102 0.262  0.354 0.378
(Upper)  (0.113) . (0.285) (0.385) (0.424)

2.2 0.8621 0.8318 "4.643 0.2202 0.110 D(Lower)  (0.070) (0.372) (0.449) (0.414)
. : (Middle) 0.078  0.417 . 0.495  0.468
(Upper)  (0.087) (0.454) (0.541) - (0.522)

D=[GE, )+ G, 9)1(V/x) sin™(r2/7a): Dose rate distribution around the cask HZ.75T

for a lictitious case where the dose rate on the cask is unity. '
D; represents the dose rate distribution around the cask @, for which D(ra—rs, d)=(0.711£0.079) Dy
D, represents the dose rate distribution around the cask @, for which D(ra—r7s, d)=(1.01£0.11) Dy.

(H. Yamakoshi (5) )
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Table 6 - 1  Sensitivity Coefficient Sc(inner) in % Represen
tation _
(In .the~case of full loading of PWR fuels to the

[Neutrons] ™-124 cask)

. V(inner)/V* Neutrons Secondary Gamma iRays Primary Gamma Rays
1 %)
80 — Secondary —20

. : 5 2.51 2.45 0.01
Gamma Rays (-} 10 5.48 4,89 0.25
N 15 8.50 7.52 0.50
- . 20 12.3 10.6 0.75
2 60 40 e i 15
£ ; o~ 30 18.4 16.8 1.98
[ - 35 22.3 20.0 2.53
o 40 ! 60 o 40 26.7 24.3 3.81
(5} -+ 45 31.4 28.2 5.32
E 3 50 36.1 33.6 6.98

= 8 o
= 20 60 < 55 41.3 38.8 9.55
mU wn 60 46.7 43,7 13.0
65 52.3 50.2 16.8
T L1 : 70 59.0 56.3 22.7
0 20 40 60 80 75 66.8 ‘ 64.4 35.2
E ’ 72.5 58.1

1]
V(| nner) 80 74.5 .
Volume Ratio (m—r") i ‘
V(b ttl ) * V stands for volume of the source region, i.e., V = V(imner) + V(outer).

) (H. Yamakoshi (3))
Fig.6-1 Sensitivity Coefficients,sc(inner) and
S (outer) for Neutrons, Primary Gamma

Rays -and Secondary Gamma Rays.

(H. Yamakoshi(l)’(z)’(3))
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Table 6 - 2

Algorithm for Determination of Correction Factors to the

- Dose Rates on the Surface of TN-12A Cask by Using the

Proposed Sensitivity Analysis Method

For Neutrons

Source Ratio| Deviation Sensi. Coef.:sc s~(l - s/s )
Region | - s .S/sav 1l - S/sav Case 1 Case 2 Case 1| cag&2
Outer s=s 0.773 -0.227 0.927 0.817 -0.210 | -0.185
B Y R B WY +0.605 0.073| o0.183 | *0-044 [F0.III
“higher co ) * - —
Summation | =-0.166 | -0.074
For Secondary Gamma Rays -
S sc(l - s/s )
Region s S/sav. 1 - s/sav. Case 1 Case 2 Case 1 | Ca8d°2
Outer S1ower 0.773 -0.227 6.897 0.788 -0.204 | -0.179
Inner shigher 1.605 +0.605 0.103' 0.212 +0.062 | +0.128
Summation -0.142 | -0.358
For Primary Gamma Rays .
v Sa Sc(l - s/s__ )
Region s S/Sav. 1l - s/sav. Case 1 |. Case 2 Case 1 Casev2
Outer S1 ower . 0.952 -0.048 0.996 0.979 -0.047§=4 -0.047 _
Inne? Shigher »l.}?l +0.171 0.004 0.021 +6.84x10 +3.59x10
Summation ~-0.0471 -0.0434
(H. Yamakoshi(l)’(z)'(3))
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3 © gamma rays
Y neutrons measured
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Fig.6-~2
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Comparison of Radiation Dose Rates between Present Analysis and

Measurement around TN-12A Cask , (H. Yamakoshi(l)’(z)’(B))
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