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PDS

AED
3

AED+AM

AEW
2 2 3 2

3 2 2

2inch 3

2inch 3 2

2inch 3 2 2

2inch 2 2 3 2

2inch 2 2 3 2 2

3

3 2

3 2 2



AED AEW SED

1.3
*1 1.6 1.5 1.1

2 2Pd *2

200 *3



SLI TED+AM TEW+AM

2.0 0.0 0.0 46 46
3.4

2.4

54 4.7 3.4 3.3 2.1
7.6 4.7 7.8 3.3 5.9

1.7 1.7 35 35
*1 1.5 1.5 1.5 3.5 3.0 1.6

1.8
3.6 2.2 2.2 1.1 1.1
4.0 2.5 2.5 1.3 1.3
4.5 3.0 3.0 1.6 1.6
6.5 4.6 5.2 3.0 3.7
8.3 4.7 7.8 3.3 5.9

6.3 8.1 9.9 7.1
2 2Pd *2

200 *3



PDS

(30 ) *1

1

(MPa[gage])
(t)

( )
(MPa[ga

ge])

(mm)

(vol )

(vol )

(vol )

Zr-

75 *2

(vol )

(vol )

(vol )

Zr-

75 *2

(vol )

(vol )

(vol )

Zr-

75 *2

AED 0.2 57.6 154.0 0.49 5.0 2.5 47.7 5.7 2.2 57.6 4.6 1.4 73.3 2.9

AED+AM 0.2 60.5 2.5 47.9 5.7 2.4 51.8 5.3 2.2 57.1 4.7

AEW 0.1 179.9 151.7 0.49 5.1 3.4 35.4 6.9 3.1 43.8 6.1 1.5 72.5 3.0

AEW+AM 0.1 179.7 3.1 35.1 7.0 2.8 45.1 5.9 1.9 63.0 4.0

SED 2.1 28.2 151.6 0.49 0.0 3.1 51.4 5.2 3.0 56.7 4.7 1.9 73.0 2.9

SED+AM 0.2 127.8 5.9 44.0 5.9 5.0 53.5 5.0 4.3 60.4 4.3

SEW 2.0 176.0 149.6 0.49 0.0 4.9 37.1 6.7 5.5 44.5 5.9 2.9 71.3 3.1

SEW+AM 0.2 175.7 5.5 48.6 5.5 4.8 56.2 4.8 4.2 61.5 4.2

SLW 0.3 176.4 153.7 0.49 1.5 3.7 58.1 4.5 3.4 62.4 4.0 2.8 70.0 3.2

SLW+AM 0.3 174.3 3.6 55.1 4.8 3.3 59.6 4.3 3.1 62.4 4.0

SLI 0.3 168.6 7.3 17.8 8.7 7.0 24.2 8.1 7.9 15.6 9.0

TED 17.1 8.3 157.3 0.49 0.0 4.4 68.3 6.4 3.9 48.5 5.5 2.1 72.3 3.0

TED+AM 1.4 107.6 4.8 50.8 5.2 5.0 56.9 5.0 5.2 55.2 5.2

TEW 15.6 41.8 162.5 0.49 1.1 5.7 13.0 8.1 7.2 12.2 9.3 2.4 71.5 3.1

TEW+AM 1.5 175.8 5.5 47.9 5.5 5.9 53.0 5.9 5.0 60.7 5.0
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PDS 
CFF  

 

5    95

AED       

AEW       

AEI       

ALC            

SED       

SEW       

SEI       

SLW       

SLI       

SLC       

TED       

TEW       

TEI       

V       

G       

CFF       
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1. PRA

2. PRA

3. 

4. 

5 FMEA

No

No

Yes

Yes
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LOCA

2 2

LOCA

( )
( )

( )

(Zr )
( )

( )
(Zr )

(
( ))

( )

(
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3.1.3.1-46   



3.1.3-283 

 

 

 

 

 

3.1.3.1-47  Cs-137  

3.2TBq 



3.1.3-284 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 
 

 
 

 

 
 

 
 

   

 
 

 

     

 

 

 

 

 

 
 

 

 

3.1.3.1-48   



 

 PRA  

3.1.3.1 PRA

 

CDF CDF CDF

CFF

CFF CFF 3.1.3.2-1

 

2019 SAM

Cs-137 100TBq

CFF  

3.1.3.2-1 3.1.3.2-2 SAM

CDF

CFF

 

FV CCFP



 

 

 
  



 

1   

CDF

1PRA ECCS

 

a. ECCS  

a   

ECCS

 

ECCS

 

b   

ECCS

HRA Calculator

ECCS

 

LOCA ECCS



 

ECCS

 
 
  



 

2   

CFF

2PRA

 

a.  

  

RCP LOCA SA

 

 

  

4

 

HRA Calculator



 

 

b.  

a   

1 2

 

 

b   

SA

 

 
  



 

3  PRA  

PRA

3.1.3.2-3  

PRA

 

  



 

  

 
 

 

 
 

   

 
 

   

 
 

   

 
   

 
 

   

 
 

   

 
 

   

 
 

   

  

 
  
  



 

  

 
 

 

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

  

 
  

  



 

 

  

 

   
 
 

 
 

 

 

ECCS  
ECCS

 

ECCS

 

 
1PRA 

 
 

 
 

 
2PRA 

 
SA

 

 

 
2PRA 
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 PRA  

PRA

PRA

PRA  

PRA

 

SA

 

PRA

PRA

 

SA

 

 

PRA

 

PRA

NRRC
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3.1.3.4 PRA  

2 1

AM PSA

26 9 10 PRA

3.1.3.1

PRA 1 PRA

 

 
  



 

1  PRA  

5 5 1

1

1

5 PRA

3.1.3.4-1

3.1.3.4-2 3.1.3.4-3

 

 5 LOCA

PWR

1 2014 3

5 2021 3

 

 1 THERP

5 HRA Calculator  

 5 PRA  

 

 

 

 

 

 1

JANSI NUCIA

1982 2002 21 49 21



 

2009

5 NUCIA

5 NRRC

PRA 2004 2010 7 27

2021 9 1 2 2011

2020

NRRC  

 5  

a. 1PRA 

a   

3.1.3.4-1 CDF

1 5

 

1  

CDF  

2  

CDF  

3 PRA  

PRA

CDF  

4  

FV

NUCIA NRRC



 

CDF  

5  

RAW

CDF  

6 1 5  

PRA

 

b   

3.1.3.4-4

 

1  

 

 1.3×10-6 -6  

LOCA

CDF  

2  

 

 1.3×10-6 -6  

HRA Calculator

CDF

 

 



 

3 PRA  

PRA

 

 1.3×10-6 -6  

 3.0×10-6 -6  

1 3

CDF

RCP LOCA

LOCA  

4  

FV

 

 1.3×10-6 -6  

CDF

NRRC

 

5  

RAW

 

 3.0×10-6 -6  

1PRA



 

 

6 1 5  

PRA

 

 1.3×10-6 -6  

 3.0×10-6 -6  

CDF 1 5

PRA  

b. 2PRA 

a   

3.1.3.4-1 CFF

1 5

 

1  

CFF  

2  

CFF  

3 PRA  

PRA

CFF  

4  

FV

NUCIA NRRC



 

NUCIA NRRC

CFF  

5  

CFF

CFF  

6 1 5  

PRA

 

b   

3.1.3.4-5

 

1  

 

 2.5×10-7 -7  

LOCA

CFF  

2  

 

 2.5×10-7 -7  

2PRA



 

1 2 CFF  

3 PRA  

PRA

 

 2.5×10-7 -7  

 4.4×10-7 -7  

2PRA

1PRA

 

4  

FV

 

 2.5×10-7 -7  

CDF

NRRC

 

5  

CFF

CFF  

 4.4×10-7 -6  

CFF  



 

6 1 5  

PRA

 

 2.5×10-7 -7  

 4.4×10-7 -6  

CFF 1 5

PRA  
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3.1.3.4-1  2 PRA  

  1   5  

CDF  1.3E-06 3.0E-06 

CFF  2.5E-07 4.4E-07 

 

 2014 3  2021 3  

 THERP HRA Calculator 

PRA    

 NUCIA  NRRC  

   

 

 



 

3.1.3.4-2  1PRA   
   

PRA  1  5  

 

   
   
   

   
   
   

   
2    

   
   

   
   

SG    

 

   
1 SGTR SG RHR    
ATWS    

   
   

   
2    

   
CCW    

   
   

RHR    
   

   
   

   
   

   
ATWS    

3    

 

2    
   

   
   

2 ATWS    
   

   
*   

 

   
CCW    

   
DG    

   
CCW    

CCW    
SGTR    

* :  

  



 

3.1.3.4-3  2PRA   
   

PRA  
1  5  

 

   

   

   

 

   
SA    

   
   

   
   

   
   

PAR    
   
   

   
   

B    
A RHRS-CSS    

 

   
   

   
   

   
A    
A RHRS-CSS    

*   

 

   

* :  

 

 

 



 

 
 

 

3.1.3.4-4  1 CDF 1/2  

 

 1 2 3 

 
 

 

1  

 

1  

PRA

 

 

     

     

PRA      

     

     

C
D

F
 

 

 1  1.3×10-6 
 

 

HRA 

Calculator  

 

PRA

 

1.6×10-6 

3.0×10-7  

2.5×10-6 

1.2×10-6  

1.5×10-6 

2.5×10-7  

 5  

 
3.0×10-6   

PRA

 

 

2.3×10-6 

-7.1×10-7  

  



 

 
 

 

3.1.3.4-4  1 CDF 2/2  

 

 4 5 6 

 
1  

 

 

1  

 

 

1 2 3 4 5 

 

     

     

PRA      

     

     

C
D

F
 

 

 1  1.3×10-6 

 

 

 

 

 

1 5  

2.0×10-6 

6.8×10-7  
1  

2.8×10-6 

1.5×10-6  

 5  

 
3.0×10-6  

 3, 5  

3.1×10-6 

5.1×10-8  

2.4×10-6 

-6.6×10-7  

  



 

 
 

 

3.1.3.4-5  1 CFF 1/2  

 

 1 2 3 

 
 

 

1  

 

1  

PRA

 

 

     

     

PRA      

     

     

C
F

F
 

 

 1  2.5×10-7 
 

 

HRA 

Calculator  

 

PRA

 

4.9×10-7 

2.4×10-7  

4.6×10-7 

2.1×10-7  

4.9×10-7 

2.4×10-7  

 5  

 
4.4×10-7   

PRA

 

 

3.3×10-7 

CFF -1.1 10-7  



 

 
 

 

3.1.3.4-5  1 CFF 2/2  

 

 4 5 6 

 
1  

 

 

1  

 

 

1 2 3 4 5 

 

     

     

PRA      

     

     

C
F

F
 

 

 1  2.5×10-7 

 

 

 

 

1 5  

7.1×10-7 

4.5×10-7  
1  

6.9×10-7 

4.4×10-7  

 5  

 
4.4×10-7  

 3, 5  

1.1×10-6 

6.9×10-7  

1.0×10-6 

5.7×10-7  

 


