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A study about the certainty evaluation of nuclear transport parameter  
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Naoto Yoshino , Kosuke Nomoto , Mikio Matsui , 

Yutaka Nashimoto  

 

Abstract 

 

   There are various uncertainty factors in the safety assessment for the geological 

disposal of High Level Nuclear Waste. And it is difficult to eliminate these uncertainty 

factors completely. Then it is important to evaluate the various uncertainty factors 

quantitatively for the safety assessment of the geological disposal. Japan Nuclear Cycle 

Development Institute focused on the groundwater flow analysis and studied about 

following issues in 2003 in order to quantify the variance of values which obtained by 

field investigation or numerical analysis.  

The method to estimate the hydraulic conductivity and quantify the variability of 

estimated hydraulic conductivity.  

The quantification of the key parameter’s variability  based on probability flow 

rate analysis. 

Case study by the vertical two dimensional field.  

Two-dimensional numerical simulation program in which the uncertainty of the reach 

point in the ground water flow can be estimated was developed in above subjects. In this 

study, following three issues are studied 

verification about the variance of the reach point estimated by 2-dimensional 

simulation program 

development of 3-dimensional simulation program 

Case study by 3-dimensional simulation program 

This Work was performed by Maeda Corporation under contract with Japan Nuclear 

Cycle Development Institute 

 

JNC Liaison Repository System Analysis Group, Waste Isolation Research Division, 

Waste Management and Fuel Cycle Research Center, Tokai Works 

Maeda Corporation 
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(burn-in period )

K V

3.5-2  

 

     

(236,0) 1000 3000  

(236,-100) 1000 5000  

(236,-200) 1000 15000  

 

(236,-300) 1000 14000  

(236,0) 1000 3000  

(236,-100) 1000 5000  

(236,-200) 1000 15000  

 

(236,-300) 1000 14000  

 

 

(a)K  

(b)V  

 

3.5-12 3.5-48 X Y

5[m] 3.5-49 3.5-85

X Y

10[m]  

 

3.5-12 3.5-14 

K V X Y 1000 200

2000 700 3000 1000

 

 

3.5-15 3.5-19 

3.5-15(a) (b) X 60 70 Y

3.5-2 1000 Y

3.5-16

3.5-18 K V 200 1000

3.5-19 5000 2000
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3.5-20 3.5-34 

3.5-20 3.5-26 (236,-100) 7000

100 3.5-27 3.5-34 8000

15000 X 100 300 Y

X  

 

3.5-35 3.5-48 

3.5-35 3.5-48 (236,-300) 100 1000

X Y

 

 

3.5-49 3.5-85 

X Y

100

 

 

K V

1000
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FEM K V

K V

1000 10000  

 

 

3.5-86 3.5-89 (236,0) (236,-100) (236,-200) (236,-300)

X Y 5[m]  

3.5-86 (236,0) FEM K 1000

2000 1 3000 2.5m

FEM V

3000 3m  

3.5-87 (236,-100) FEM K 1000

2000 1m 3000 2m 4000 5000 3m

4000 5000

K

V  

3.5-88 (236,-200) 1000 15000 FEM K

V  

3.5-89 (236,-300) FEM K V

14000 1m

 

 

 

3.5-90 3.5-93 (236,0) (236,-100) (236,-200) (236,-300)

4[m]  

3.5-90 (236,0) FEM

K V 3000 FEM K

1.5m FEM V 1.8m  

3.5-91 (236,-100) 4000

FEM K V 5000 V

K  

3.5-92 (236,-200) 8000

FEM K V 9000 15000 V K

FEM
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3.5-93 (236,-300) FEM K

V

15000 FEM K 0.6m FEM

V 1.2m FEM

K V  

 

 

3.5-94 3.5-97 (236,0) (236,-100) (236,-200) (236,-300)

8[m]

 

3.5-94 FEM X 3000 4[m] Y 2[m]

3000 K X 7[m] Y

4[m] V X 6[m] Y 4[m]

K V FEM

 

 

3.5-95 FEM X 5000 4[m] Y 2[m]

5000 K X 5[m] Y

2[m] V X 7[m] Y 2.5[m] X

K 3000 4000 X K

Y 4000 5000 V Y 3000 4000

5000 V Y

K V

 

 

3.5-96 FEM X 15000 4[m] Y

1.8[m] 15000 K X 7[m]

Y 1.1[m] 15000 V X 6[m] Y

1.5[m] FEM K V

10000 Y

(236,-200) 8000 10000
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3.5-97 FEM X 14000 3.8[m] Y 1[m]

14000 K X 5[m]
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3.5-34 PC(Dell OPYIPLEX 

GX260 Pentium(R)  2.40GHz

FEM

V K
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2 K V

 

V

 

K V

1000

 

FEM K V  

 

FEM K V
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FEM

 

FEM

 

FEM

 

2  

MicroAVS  
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MIU-1 4  

 

4-1 MIU-1 3 ZX Y=0

X MIU-3 X=0[m] MIU-4

X=337[m] Y -50[m] 50[m] Z

-700[m] 220[m]

10[m] X 20 Y 10 Z

92 1 X 11.8[m] Y 10.0[m]

Z 10.0[m] 30,360 34,782
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X Xmin MIU-3 (213.9[m])

X Xmax MIU-4 220[m]

100[m] (199.0[m]) Y Ymin Y

Ymax Z Zmin  

X Y 

Z 

100[m] 
337[m] 

9
2
0
[m

] 

[ ] 

MIU-3 

MIU-2 

MIU-1 
MIU-4 

Y=50[m] 

Z=220[m] 

Z= -700[m] 

X=0[m]

Y=0[m]

X=337[m] 

MIU-3
MIU-2

MIU-1

MIU-4

[ ] 
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i  

4-3 4-4

Y=-50[m] Y=0[m] Y=50[m] 3  

Y=0
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MIU-3
MIU-2
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MIU-3
MIU-2
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Y 

Z 
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ii  

4-5 4-6

4-7 4-8

X=0[m] X=337[m]  
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MIU-3

MIU-2
MIU-1

MIU-4 
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iii FEM  

FEM V

4-9 4-13 4-2

4-1 V

1,000

FEM microAVS

X Y Z 3  

    

 (X,Y,Z)   

(0,0,0) 0.25 0.5 0.75 1 

(0,0,-200) 1.2 2.4 3.6 4.8 

(0,40,0) 0.4 0.8 1.2 1.6 

(0,40,-200) 1.2 2.4 3.6 4.8 

(0,0,10) 0.25 0.5 0.75 1 

(a) FEM

(b)  

 

4-9(a) 4-9(b) Xmin MIU-3 0[m]

FEM V 4-9(a) 4-9(b)

4-9(b) XY

7.5 2 2

2 V

 

4-10(a) 4-10(b) Xmin MIU-3 -200[m]

FEM V 4-10(a) 4-10(b)

 

4-11(a) 4-11(b) Xmin Y=40[m] 0[m]

FEM V

4-11(b) XZ 1.2 1.6

V  

4-12(a) 4-12(b) Xmin Y=40[m] -200[m]

FEM V 4-12(b) 4.8

 

4-2 FEM
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V V

 

4-11(b) V

4-13(a) 4-13(b) Xmin MIU3

Y=0[m] 10[m] FEM V

4-13(b) 7.5 1
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X Y Z X Y Z 

 (0, 0, 0) 

2500  59.6 0.082 -7.15 60.1 2.50 0.371 0.496

5000  101 -0.019 -17.8 104 3.58 0.556 1.07

7500  227 -4.75 22.1 241 5.02 0.864 1.89FEM 

10000  310 -9.43 42.4 329 5.68 1.13 2.06

2500  58.8 0.075 -7.15 59.3 2.43 0.360 0.489

5000  99.9 -0.165 -18.2 102 8.56 0.552 1.22

7500  224 -1.19 20.5 238 13.4 4.54 5.18 

10000  311 -3.83 42.2 330 9.09 5.65 3.84

 (0, 0, -200) 

12000  50.8 0.407 -189 52.3 1.95 0.312 0.601

24000  103 0.289 -148 119 3.03 0.580 1.96

36000  171 3.33 -95.6 205 3.70 0.737 2.63FEM 

48000  237 19.2 -90.4 275 4.52 1.04 2.72

12000  50.4 0.352 -189 52.0 1.60 0.394 0.765

24000  101 0.348 -150 117 4.06 0.506 4.35

36000  168 3.13 -96.6 204 4.14 0.857 4.55 

48000  241 19.1 -91.7 280 15.8 2.13 1.95

 (0, 40, 0) 

4000  70.7 40.0 -10.1 72.1 3.16 0.450 0.989

8000  148 35.2 -6.46 153 4.63 0.978 1.37

12000  211 44.7 27.5 226 5.24 1.25 1.94FEM 

16000  270 46.3 50.7 290 5.78 1.32 2.27

4000  73.9 39.7 -10.1 75.2 7.50 0.941 1.18

8000  149 35.9 -4.12 154 14.0 3.04 10.7

12000  211 44.5 30.8 228 11.3 1.43 10.7 

16000  260 45.9 50.8 282 21.0 1.56 10.1

 (0, 40, -200) 

12000  42.4 40.4 -192 43.3 2.13 0.309 0.604

24000  86.3 40.5 -164 96.0 2.83 0.442 1.35

36000  147 39.0 -108 180 3.58 0.668 2.41FEM 

48000  278 44.8 -104 318 4.95 0.869 2.75

12000  42.1 40.4 -192 43.0 2.07 0.306 0.776

24000  85.6 40.5 -165 95.2 3.82 0.449 3.15

36000  145 39.0 -111 177 3.98 1.10 5.14 

48000  252 44.3 -99.7 292 39.5 1.28 5.15
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4-15 4-18

4-3 4-4 MIU-2

MIU-1 X=142[m] 237 [m] 337[m]

3 V 1000  

  YZ  

(0,0, 0) 

(0,0,-200)

(0,40,0) 

(0,40,-200)

X=142[m] 237 337 

4-15(a) 4-15(b) Xmin MIU-3 0[m]

FEM

V

FEM V

4-16(a) 4-16(b) Xmin MIU-3 -200[m]

FEM

V

FEM V

4-17(a) 4-17(b) Xmin Y=40[m] 0[m]

FEM V FEM

V

4-18(a) 4-18(b) Xmin Y=40[m] -200[m]

FEM V FEM V

FEM

V
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(X,Y,Z) [m]  X[m] [ ] [ ] 

142 5,770 249 

237 7,680 257 FEM 

337 11,200 286 

142 5,850 271 

237 7,780 282 

(0,0,0) 

 

337 11,200 375 

142 30,600 797 

237 48,000 940 FEM 

337 60,600 1,120 

142 30,900 688 

237 48,000 2,550 

(0,0,-200) 

 

337 57,500 3,590 

142 7,680 303 

237 13,900 369 FEM 

337 21,100 413 

142 7,710 704 

237 14,500 1,550 

(0,40,0) 

 

337 21,800 2,020 

142 34,900 919 

237 48,600 980 FEM 

337 51,400 996 

142 35,300 896 

237 47,400 2,990 

(0,40,-200) 

 

337 53,500 2,940 
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 input.dat 

 

 

 

FEM  

 

 

 

***.fld 

Micro AVS  END
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YesNo

  

 

 

No

Yes 

input.dat 
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[ ]

WINDOWS  

 

i  

(input.dat)

input.dat dat

kek FEM

256

input.dat

 

C:¥Program Files¥MAEDA Corp¥Fem23¥sample3¥dat¥indic.dat 55  

 

ii  

Windows MAEDA_FEM23 Kakuritsu3
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A-2 OK
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Step.1  

 

[ ] [STEP1 ]

A-4 (number of lags)

(lag separation distanse) (lag tolerance)

GSLIB 

“Geostatistical Software Library and User’s Guide Second Edition” Clayton V. 

et.al.,1998  
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Step.2  

[ ] [STEP2 ]

A-5 1

 

 

 

 

Step.3  

[ ] [STEP3 ] [
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[ ] [Step.1 ] [ FEM]
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FEM
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input.dat

i v A-14

input.dat  

99,999

input.dat  
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10 20 30 40  45  50 

TITLE Flag

A40 

 

i5 i5 

Flag 

(=0) (=1) 

 

 

ii  

5 15 25 35 45 55 

E c a Sr b Sk 

A5 

 

f10. f10. f10. f10. f10. 

E 1 "E"  

c=  

a=  

Sr=  

b= (3 4) 

Sk= (Sk Sr) 
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iii  

 10 20 30 40 50 60 65  70  75 

X Y Z X Y Z X Y Z

f10. 

 

f10. f10. f10. f10. f10. i5 i5 i5 

( X) ( Y) ( Z) 31,000 

( X 1) ( Y 1) ( Z 1) 35,000 

 

 

iv 5  

 5 10 15 

Kode KB B 

i5 

 

i5 i5 

Kode 1=Xmin 2=Zmin 3=Xmax 4=Ymin 5=Ymax  

KB 0= 1= 2= 1=  

B  

 

 

v  

5 15 25 35  40 50 60 

E X  Y  Z  

A5 

 

f10. f10. f10. i5 f10. f10. 

E 1 "E"  

 

0  
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san tai kur cok

 

[ ] [Step.1 ] [ FEM]

dat
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i  

 

 4 5  10 15 25 35 45 55 60 

SIZE  

 

mnc mnr mnm mnp mne mnb mns 

SIZE  

 

i5 i5 i10 i10 i10 i10 i5 

 

 

mnc : 3  20  

mnr :   20 30  

mnm :    99,000  

mnp :                 99,000  

mne :                 99,000  

mnb :                 10,000  

mns :                      3  

 

 

 

mnc s

 

xxx_k.dat mnm mnp mne

mnb  
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ii  

 

 2  4 6 8  10 12 14       24     30        40                                80 

if ip ie ic it is id  maxit GOSMAX TITLE 

i2 i2 i2 i2 i2 i2 i2 10X i6 E10.3 A40 

 

 

if     0 0  

ip     0 0  

ie     0 0  

ic     0  

it     0  

is     0 CG  

id     0 1  

1 1/2 2 2/3  

maxit  (0 500) 

GOSMAX ( 10 4) 

TITLE  40  

 

 

 

 

***.out

 

xxx_k.dat maxit GOSMAX [ ] [

] TITLE indic.dat
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ii if 0  

 

                                            80 

FORM 

A80 

 

 

         FORM Fortran format 10  

  1  

  2  

  3  

  4  

  5  

  6  

  7  

  8  

  9  

 10  

 

 

 

if 0

 

 (A1,4x,10i5) 

 (1x,A1,4x,10i5) 

 (A1,4x,10i5) 

 (1x,A1,4x,10i5) 

 (A1,4x,6E12.5,3i5) 

 (1x,A1,4x,i5,4f8.3,i5,4f8.3) 
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 (1x,A1,4x,11i5) 

 (A1,4x,3i5,f10.0,10x,i5) 

 (1x,A1,4x,3i5,2f10.3,i5) 
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i5 i5 i5 F10. F10. F10. F10. F10. 
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nsvp : S-| | 2 nsvp mnr  

nsvk : S-Kr 2 nsvk mnr  

nsvp 2 nsvk 2  21  

nsvp 0 nsvk 0   

 

c 0.0   c 0.0 
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Sr 0.0 , Sr 100.0   Sr  0.0 

b 1.0   b 3.5 

Sk 0.0 , Sk 100.0   Sk 0.0 

 

 

nsvp  
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