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1.15.5.3  

1  

a.  
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III 2
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V  

 

VI
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II  
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1.15-291 

1.15-69  

III

2

8.6×10-4 K/K /s  

IV
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1.15-292 

1

1

 

V

1.84  

VI

D 1

 

 

 

I  

1

 

II  

I  

i 1

1 215m3  

ii 1 1 2

81.8m3/h  

iii 1

2,700ppm  

iv

0.8  

 



1.15-293 

II  

i 1  

ii 1 3

37.5m3/h  

iii

2,000ppm  

iv 0.018 K/K  
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THINC-III
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iv

 

III  

i 1
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 1.0 % K/K 

VI eff  
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 5.0 

 14 

 26 

XI PCMI

 
 

2  

a.  

a  

 

 

I  
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I  
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IV 1 1
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V  
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1
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1

0.018 K/K 1
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1.15-73

 

III 1

286.1 15.41MPa  

IV 2

1
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III 1 1
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1
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1.15-74  

III 1
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1

2
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V
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VI DNBR 1

20,000ppm 1
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VII 2
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I
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DNBR  
 

b.  

a  

 

 

I  

MARVEL

1

FACTRAN

THINC-III
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1

3 1.15.5.3 2 b. a

1 1.15.5.3 5

a. a

1.15.7.2 2 b. a
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II  



1.15-313 

 

i

1

1 0.70m 69mm

1.0

0.4 1.0

1 1.0

0.4  
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2.32
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iii  

 4.04MPa 

 29.0m3 1  
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THINC-III DNBR  

II  

I 102%  

II 1 1



1.15-317 

130t/h 1 2

 

III T

 

IV 1

2  

2  

V 1 2

 

VI

1

1

 

VII  

i

10  

ii

10 20

 



1.15-318 
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2
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1
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  1  
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 2 1 90t/50min  

 1 190t  
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 1.35×10-2min-1  

1 0.0  

2 1.0  

 100  

Bq/g / Bq/g  

 30t/50min  

 min-1  

 50min  

1

4  
  



1.15-321 

 

   4  

 

0  1 15.62MPa  

  1 2  

6.86MPa  

   50min  

ii  

2

1 2

5  

 

     1     

5  
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SI   
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L   5m3/d 0.25t/d  

P    

100 Bq/g / Bq/g  

i  d-1  

T  1d  

 

0

0 1
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    6  

II  

 

7  

E  K M Q  /Q 7  

 

E    mSv  

K   I-131  

mSv/Bq  

1.15-61 I-131 1

I-131  

M      m3/s  

0.31m3/h

 

Qe   

I-131  Bq  

/Q       s/m3  

2  



1.15-323 

8  

E K1 Q D/Q 8  

 

E   Sv  

K1   

1Sv/Gy  

Q   0.5MeV  

Bq  

D/Q 0.5MeV Gy/Bq  

II  

I 102%

1/4

40,000  

II 50

1 2 1

90t 1

2

30t  

III

2

2  

i 1% 1

7.0×1013Bq 3.4×1014Bq

0.5MeV  



1.15-324 

ii i 1

1.2×1015Bq 3.3×1015Bq

0.5MeV  

1

1

1.35×10-2min-1  

IV 1

1 2

1  

V 2

 

VI 2 100

 

VII

1

1

 

VIII 2

 

5m3/d 2

24 2
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D/Q  

 

9  
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II  

 

I

1.0  

II 102%  

III  

 4.04MPa 

 29.0m3 1  

 

IV

1

 

 

V

 

VI
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1

 

VII
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I  

 

II  

I 102%

 

II

 

III 1.15.7.2 7 a. a I I

5 1.5%  

IV 50%

1%

 

V G
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0.4 100eV 0.3 100eV  
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1  
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a.  

a  

 

 

I  

1Sv/Gy  

1.15.5.3 8 a. a

1 1

5.16m3/d  

I  

i  

9  

 

 3.20 1016
O i 1  9  
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  O Bq  

O  2,705MWt  

i   

  s-1  

O  s  

1.15-62  

Xe Kr

10

1.15-63

 

ii  

1.15-77

1.15-78  

Tm Tm+1

10  
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 cm     

10  

 

Q  Tm Tm+1

Bq  

Qcm

Bq

 
 

Qcm  Qc -1 e 

Tm 0  

Qcm K Q0 

K  

 

  K  Ff Fg Fp 

  K  Ff Fp 

Ff   

  Ff 0.005 

  Ff 0.01 

Fg   

  Fg 0.96 

  Fg 0.04 

Fp   

  Fp 0.50 

  
 

1  

-1  
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  Fp 1.00 

  Fp 1.00 

Q0  Bq  

Fd  0.03  

   

h-1  

  L r + s 

L  h-1  

r  h-1  

s  h-1  

  s 49.9h-1 

  s 0.0h-1 

  s 0.0h-1 

10

11

10

12  

 

Q  K  Q0  Fa  L   

11  

 

Q  1 1  

 

 
 -0.167
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 am    

12  

 

Q  10

Bq  

Q 10 1

Bq  
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Bq

 

 

Qam  Qc 1    

 

   

 

 1  

 

Tm  10min  Qam  0 

Fa  0.97  

 

 1  

 1  

 

 1  

 

 

1  1  

1  



1.15-333 

Ra   

1 13,560m3/h  

Va  11,200m3  

g1   

10min 30min  g1 1.0 

30min 30d  g1 0.22 

g2   

10min 30min  g2 0.0 

30min 30d  g2 0.78 

   

  0.95 

  0.0 

a h-1  

a  2 1    

13  

Qe  em 1  

13  
 

Qem  K 0   

 

Qe  

Bq  

Qem Tm 20min

Bq  

 

 

 

 

 -720

-0.333



1.15-334 

Fe  0.05  

F   0.5  

Le   

0 20min  Le 0.0m3/h 

20min 30d  Le 4×10-3m3/h 

Ke  0.005  

e   

0.95  

Ve  1,400m3  

e  h-1

 

e r  

 

II  

9 14 16  

    pk pk  
 

1 14  
 

   dk dk  1  
 

   
 

 1   1  

15  

 

 

=1 

=1 

 

1 1
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       16  

 

 

  s-1  

   

  Bq  

  s  

   

  Mev/dis  

   

  

 

  

t s MeV  

  p d m

k I

k  

III  

i  

1

SCATTERING

=1 =1 

  



1.15-336 

 

17  

 

Ds  K1  K2   
 

   -b   17  
 

 
 

    -b0  0  
 

 

Ds Sv  

K1  

1Sv/Gy  

    

MeV/m2  

S   MeV  

K2   

Gy/ MeV/m2  

 m  

r m  

V m3  

N electrons/m3  

 

       Klein-Nishina m2  

  radian  

 

2

4 2
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B  0  b0  

   

 

B   b  

  Xm  

   

m-1  

   

m-1  

Xj  m  

Xm  m  

 

B    1  0.8  0.214 1  ba 

  1.801MeV  

B    1  0.8 ba   1.801MeV  

 

a  1.44 0.0239E 0.625 1  0.19   

ii  

SPAN

 

18  

 

 

1.801

1.0005
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Dd  K1 K2    

18  

 

Dd Sv  

K1  

1Sv/Gy  

K2  E  

Gy/ MeV/m2  

Sv MeV/m3  

r m  

F   

     

b      

i  m-1  

ti  m  
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II  
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1/4

40,000  

II

 

  1 % 

4 2
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  0.5% 

III 4% 96%

 

IV

50%

 

V

1  

VI

50  

5  

VII

 

VIII

97%

3%

 

IX
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30  



1.15-340 

X

 

I

95%  

II

 

III
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IV II
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5% 50%

 

VII

95%  

VIII
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ii
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10

 

iii

 

 

MeV/dis  MeV/dis  

0.4  0.4  

0.8 0.4  1.0  

1.3 1.0  1.5  

1.7 1.5  1.8  

2.5 1.8  

IX
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I 1.2.6 5
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1.15.5.3 11 a. a
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I 1.15.7.2 1 b. a
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III
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IV
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V  
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1.4  

 

1.15.7.2  
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a.  

a  

 

 

I  

1.15-81

9.5

4.6

10  

343kJ/kg UO2 81 kJ/kg UO2  

17.3MPa  

158 kJ/kg UO2

 

2
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712kJ/kg UO2

RIE 170cal/g UO2

65,000MWd/t

75,000MWd/t PCMI 167kJ/kg

UO2 RIE 40cal/g UO2

 

 

 

 

I  

8.6×10-4 K/K /s 1

DNBR 1.15-82

1.3

1.8

127%

1

0.5MPa

DNBR 1.97 1.15-83
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DNBR
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2.8×10-5 K/K /s 1

DNBR 1.15-84
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118%

1

0.7MPa 1
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DNBR 1.75  

3.2×10-5 K/K /s

1.15-85 2,330  

DNBR 1.15-86

DNBR 1.75  
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2,330
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1

1
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1 

 

DNBR

DNBR
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0.2MPa  
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84

DNBR

 

DNBR 1.97
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DNBR
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I  

I  

1
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1
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I 1.15-90 1.15-93
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III

461kJ/kg UO2  

16.6MPa  

IV 11
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 2% 
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1 1.4 1
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3.2 2.21

0.4MPa

 

2

 

 

 

1 1 2 1

1 1

1
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1
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1 1 1

1

DNBR 2.01

 

 

 

 

 



1.15-434 
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1 1 1

DNBR 1.49
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1.15-100 1

58

60

DNBR
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510.0k

 

 

III  



1.15-708 

100kVA 80kW

0.8

11kW 5.5kW

 

 

 

 

1

1

 

1  

 

 



1.15-709 

 

 

1  

 

b 2 

 

 

2 1.15-51  

I  

12 100

1.15-437 1.6  

6 20

1.6  



1.15-710 

 

 

II  

 

0.95

 

6 20

6 20

 

 

 

 



1.15-711 

2

 

 

 

I  

1.15-85

 

 

I  

 

 

II  



1.15-712 

1.6

 

1.6

1

65

40 0.2 1.4

6 20

100

40

0.5 1.1

6 20

 

 

 



1.15-713 

II  

 

 

I  

1.15-52

 

 

II  

1.6

 

 

 

 



1.15-714 

1.15.7.5 2 a. a

1.6

6 20

 

 

 

 

 

 

 

 

2 1 2

1.15.2.4 5 b. a

42 52  

 



1.15-715 

 

2 1.15.7.5 2 a.

a 1  

 

 

2

2

 

2  

 

 

 

1.15.7.5 2 a. a

1  



1.15-716 

2  

 

1.15.7.6  

1  

a.  

a  

 

 

1.15-438 1.15-439  

 

  

 

 
I-131  

 7.2×1010 Bq 

0.5MeV   5.3×1012 Bq 

   0.082 mSv 

 

 

 

 

 

 



1.15-717 

1.15.7.7  

1  

a.  

a  

 

 

1.15-440  

 

  

0.5MeV   1.7×1014 Bq 

  0.11   mSv 

 

 

 

 

1.15.7.8  

1.15.5.9  

 

1.15.7.9  

1 1 3



1.15-718 

3.1.3

PRA  

 

1.15.7.10  

 

 


