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( )

2 Hanford 1

3 GRE 1
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6.2 

c. 10/20
iv (2/4)

. GRE 2/2
Hanford site GRE

1 GRE BR BR 1

1 CW. Stewartet al., PNNL- 15238 Predicting Peak Hydrogen Concentrations from Spontaneous Gas Releases in Hanford Waste Tanks,2005, 
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GRE 1

BR (1
Hanford GRE )

s [kg/m3] L [kg/m3]
G [mols/m3/day] Ts [K]
pgas Hs [m]
PA [Pa] g [m/s 2] HL [m]
N R: [8.314 J/mol K] K:
S: m : [Pa/m]
C (Hanford GRE

1018 [(kg/m4)(day- Pa/mol- K)1/3] )
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No.656. 
6.2 

c. 11/20
iv (3/4)

. GRE
GRE UC GRE

UC 198mm 360mm 720mm 2
30vol% 10vol% 2

50 100 2
C Hanford site C=1018

No.51 C

1 GRE

(a) 1
360mm
30vol%
50vol%

0.119L/h

(b) 2
360mm
30vol%
100vol%

0.119L/h

( ) 3
720mm
30vol%
50vol%

0.237L/h

(d) 4
720mm
30vol%
100vol%

0.237L/h

(e) 5
360mm
10vol%
50vol%

0.084L/h

( ) 6
720mm
10vol%
50vol%

0.167L/h
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No.666. 
6.2 

c. 12/20
iv (4/4)

. GRE
UC GRE

BR 1
GRE BR

H2+O2

BR
s L G - H Ts Hs HL

[kg/m3] [kg/m3] [mols/m3/day] [L/h] [mols/m3/day] [K] [m] [m]

Hanford 1 1600 1400 0.017 - 0.011 323 4 3 2.6

1 5980 2 1000 52.5 3 0.119 35.0 4 298 0.216 0.144 0.0051

2 10960 2 1000 52.5 3 0.119 35.0 4 298 0.108 0.252 0.0006

3 5980 2 1000 52.5 3 0.237 35.0 4 298 0.432 0.288 0.0201

4 10960 2 1000 52.5 3 0.237 35.0 4 298 0.216 0.504 0.0025

5 5980 2 1000 110.9 3 0.084 73.9 4 298 0.072 0.288 0.0007

6 5980 2 1000 110.9 3 0.167 73.9 4 298 0.144 0.576 0.0029

1 GRE 1

1 CW. Stewartet al., PNNL- 15238 Predicting Peak Hydrogen Concentrations from Spontaneous Gas Releases in Hanford Waste Tanks,2005, 
2 UO2 100% UO2 10.96g/cm3 1g/cm3

3 2H2O 2H2+O2 1.5
4 / /24.5(298K ) 24



©International Research Institute for Nuclear Decommissioning

No.676. 
6.2 

c. 13/20
v (1/8)

. (1/2)

UC
UC

UC UC

30Pa 43%
220mm 840mm

12% 4Pa

[Pa]

1 2

(a) (b)
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c. 14/20
v (2/8)

. (2/2)
UC

30Pa 78% 69%
UC

50

60

70

80

90

100

110

120

130

140

150

0.1 1 10 100 1000 10000

100%
80%
78%
69%
60%

U
C

[
]

2

UC

(a)
(b)

UC

1 UC
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v (3/8)

. (1/2)
4vol%

4vol%
68mm

450Pa 20%
4vol%

0

10

20

30

40

50

0 100 200 0

50

100

150

200

250

0 500 1000 1500

[m
m

]

2

[v
o

l%
]

1

450Pa

4vol%

68mm

68mm

1

10

100

1000

10000

0.00 0.10 0.20 0.30 0.40
0

[P
a

]

3

450Pa



©International Research Institute for Nuclear Decommissioning

No.706. 
6.2 

c. 16/20
v (4/8)
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c. 17/20
v (5/8)

. (1/2)

4vol%

4vol%

UC

(a) (b)
(a)

(c) (b)

( )

4vol%

1
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6.2 

c. 18/20
v (6/8)

. (2/2)
0.1wt% 72.9kg

72.9g 72.9g 198mm UC 2mm

0.1wt%

1

UC

2 PJ

0.02wt% 1
1 IRID 3

2022 2022
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No.736. 
6.2 

c. 19/20
v (7/8)

.
1

1

2

1

G G

30vol%
70vol%

17.6wt% 3 0.200 L/h 10.5 vol% 0.237 L/h 12.1 vol%

30vol%
0.333vol%
0.1wt% 3 0.002 L/h 0.09 vol% 0.014 L/h 0.88 vol%

10vol%
90vol%

45.1wt% 3 0.125 L/h 7.01 vol% 0.167 L/h 9.03 vol%

10vol%
0.111vol%
0.1wt% 3 0.001 L/h 0.03 vol% 0.005 L/h 0.30 vol%

1 IRID 30 2020 2021
220mm

2
3 wt% / + UO2
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c. 20/20
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Å

Å

4vol%
Å

4vol%

4vol%

4vol%
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2/2

1

1
Ҝ 1 UC

1 UC

Ҝ

2

4vol%

Ҝ 2 -1

0.1wt%

Ҝ 2 -2

2 -1

Ҝ

2 -2

Ҝ

3
4vol%

Ҝ 3 -1

Ҝ 3 -2

4vol%
3 -1

Ҝ

3 -2

Ҝ

4

Ҝ 4 -1

Ҝ 4 -2

4 -1 4 -2

Ҝ



©International Research Institute for Nuclear Decommissioning

No.79
6. 
6.3 



©International Research Institute for Nuclear Decommissioning

No.80

PJ 2021 2022 1

2022

(2)(1)

(2)

(

(1)

(3) 

(4) 
/

(5) 

6. 
6.3 

1/5

1 6.3

2022



©International Research Institute for Nuclear Decommissioning

No.81

PJ

1
2019 2020

( )

UC

PJ

24h

PJ

6. 
6.3 

2/5

PJ PJ



©International Research Institute for Nuclear Decommissioning

No.82

200mm

400mm

h

h

1 PJ

PJ

(1) (3)
( 200mm)
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7 8 Al2(SO4)3

53

200 400
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400mm

6. 
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No.85

1 2 Jpn.J.HealthPhys.,49(1),17- 28(2014) 2 (1) 13 B 45.3
3 9 5 1983 4 Vol.36 No.8 1988
5 22 11 680- 686 1958 6 p792,Vol.3,No.10(1961)

(i) 1/3

6. 
6.3 

a. 1/7

1 2 3 4 5 6
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No.86

1 No.11,1984 2 p792,Vol.3,No.10(1961)
3 P.78 1999 4 p213,Vol.14,No.4(2015)

q
u*1

u* n 2

ut uf
2

js
ARR

1 3 4
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6. 
6.3 

a. 2/7
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1

Vdx x
ỡd ỏ ἃ
ỞỨ u0

u*

1 2

(ii) 

6. 
6.3 

a. 4/7

1 Vol.3 No.4(1988)
2 ART NSPP Vol.31, o.9 1989
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No.89

1 2 1 3

1 3

Reynolds (Re) 2

(iii) 

6. 
6.3 

a. 5/7

1 THALES- 2 BWRMark- 3PSA JAERI- Research2005- 021
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1 1 2 2

1

2

(iv) 

6. 
6.3 

a. 6/7

1 31 (1984)
2 24 1 1998)
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1 15 (3) 226~233 2000

2

1 1 r
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Q Cm Min AwĬVd Cm At Vt Cm

kg/s QĬCm

Cm (kg/m3)

Q (m3/s)

Min (kg/s)

Aw (m2)

Vd (m/s)

At (m2)

Vt (m/s)

Cm= Md/V0

V0 (m3)
Md (kg)

2

Cm=M /V0

Aw Vd Cm

Min

Ust

Q

Min(g/s)

(g/s) (m2)
(kg/m3)

1g/s

1

g
/s

(ii) 

6. 
6.3 

b. 2/33
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[1] Tg200

[2] (1) T1 (1) ( Ts)

(2)

[3]

10 1

(1) (1)
100

(2)

[4]

10% 1

(1) (1)

(2)

[5]
0

(1) (1)

(2)

ẓ

1

Ta
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Th

Tg

Ta: Th: T1
Ts: Tg

2 2

(iii) 1/2

6. 
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b. 3/33

2
29 10 (1965)

1
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(1) (2)

1 PJ 400mm)

120W/m2K 120W/m2K 4W/m2K

(iii) 2/2

6. 
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1 1

ṕ Ṗ

ṕ Ṗ

(iv) 1/5

6. 
6.3 

b. 5/33
( )PJ

400mm 785mm

785mm 400mm

mm 785 400

/ 120 180 180 120 180 180

/ 170 190 190 170 190 190

100 130 130 100 130 130

200 200 200 200 200 200

m/s 0.0101 0.0012 0 0.0084 0.0012 0

1 400mm
785mm 400mm

200mm 400mm

1 400mm

No.82
200mm

2 400mm

7
8

8
m

m

8
0

0
m

m
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Ỳ/Ỹ
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ṹ

785mm)

É

É

785mm

(iv) 2/5

6. 
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b. 6/33

800mm
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1 785mm

m/s

/

m/s

/

2 400mm

785mm 400mm 785mm
0.28m/s

(iv) 3/5

6. 
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No.99

m/s
m/s

0.024 0.023 0.28
(0.175)

0.01 0.003 0.1
(0.06)

m/s 0.0101 0.0012 0.0084 0.0012

2s
2.6g/cm3

2.6g/cm3

2.6g/cm3

4.22
(4.22)
(4.22)

/cm 2s
2.6g/cm3

2.6g/cm3

2.6g/cm3
3.69 10- 1

1.10 10- 2 3.38 10- 4

1.38 10- 1

7.87 10- 3 3.36 10- 4

785mm 1 400mm 2
400 785mm

785mm 3
3

4

1 785 1 m 1.10 10- 2[ /(cm2 )]
2 400mm 1 m 7.87 10- 3[ /(cm2 )]
3 785mm 100 m 4.22[ /(cm2 )]
4 785mm 1 m 4.22[ /(cm2 )]

1
(iv) 4/5

6. 
6.3 

b. 8/33
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1
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ἶ₳ 7‹ 4740g + 400g 7‹ʾ8‹Ϭ50%γν₤›
ϙΥ Τμθθϛ

ᶆ400g ᴥ
›ὓ10280g
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6. 
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ṍ Ὧ
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1
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a. b. c.

1g/cm3

MCC

2.1 7.95g/cc
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(1/3)

PJ

(v) 3/14 . 3/7

6. 
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b. 12/33
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(No. 1) ( ) (g/cm3) PJ

1 100 PJ

2.3 g/cm3 100

PJ

2 0.1

3

RO

5 500

1

100
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4.29

2.1

6 10 2.1

7
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10 1
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1

( ) PJ

D220mm,Hsa800mm Hs 800mm, 14kg D220mm,Hsa200mm,Hs200mm, 3.5kg D60mm,Hsa100,Hs100mm, 0.25kg

200 200 3m/s
1
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1
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