
Ѭ Ю  

 

 

ӘṾ 

Ӵӻ Є Ṯḳ Ѭ  ṅМїשׁ

2012/12/10 



 

Å  

Å  

ï  

ï  

ï  

Å  

ï  (FMECA) 

ï  ( ) 

Å  

Å  

 
2 



- ICOLD 

Å Ǎ
(International Commission On Large 

DamsǍ ICOLD) 15

Ǎ Ǎ 1979

Transactions of ICOLD Congress

Ǎ Ǜ 

ï ǉovertoppingǊ 

ï ǉfoundation defectsǊ 

ï ǉpiping or seepageǊ̙ 

3 



- ICOLD 

Å ICOLD Ǎ Ǎ
Ǎ Ǎ Ǎ

(concrete buttress dam) Ǎ
̙ 

10
6

26

58

0

20

40

60

5
12 9

74

0

20

40

60

80

0.7

2.6

0.3

1.2

0.7

0

1

2

3

ICOLD 1979 

4 



- ICOLD 

Å Ǎ (overtopping)

Ǎ Ǎ
̙ Ǎ

 

ЁӰ

6

38

21

35

0 5 10 15 20 25 30 35 40

Ẕ҃

☼

☼

ᴍиѩ

Ё

18

0

53

29

0 10 20 30 40 50 60

Ẕ҃

☼

☼

ᴍиѩ

Ἤצ ₤

8

28

30

34

0 5 10 15 20 25 30 35 40

Ẕ҃

☼

☼

ᴍиѩICOLD 1973 

5 



- USCOLD 

Å Ǎ ̘
̘ Ǎ Ǎ

Ǎ Ǎ
̙ Ǎ

17ǆ 

֪  

Ѭ ₤  

Ё  Ё  Ẕ҃   

F A  F A  F A  F A  F&A  

☼  6 3 18 7 3 -- 27 10 37 

☻ѬḤẚ  3 -- 14 17 -- -- 17 17 34 

ị  -- -- -- 13 -- -- -- 13 13 

ṝ ☼  -- -- 23 14 -- -- 23 14 37 

☼  5 6 11 43 1 -- 17 49 66 

 2 -- 5 28 -- -- 7 28 35 

Ѭ ᶮ  -- 2 3 29 3 -- 6 31 37 

∂Ḋᴔо  -- 6 2 3 -- -- 2 9 11 

֮  -- -- -- 3 -- -- -- 3 3 

╟ЏЛ  2 -- -- 3 -- -- 2 3 5 

   1 2 1 3 -- -- 2 5 7 

 19 19 77 163 7 0 103 182 285 

6 



- USCOLD 

Å  
ï 17ǆǍ

12ǆ 

Å  
ï Ǎ Ǎ

̙ 

Å   
ï Ǎ 22ǆǍ

13ǆ̙ 

Å   
ï Ǎ  17ǆǍ

23ǆ 

 

7 

☻ѬḤẚ  3 -- 14 17 -- -- 17 17 34 

ị  -- -- -- 13 -- -- -- 13 13 

ṝ ☼  -- -- 23 14 -- -- 23 14 37 

☼  5 6 11 43 1 -- 17 49 66 



- USCOLD 

Å  

ï ̘ ̙
7ǆǍ 12ǆ̙ 

Å   
ï ̙ 

Å   
ï ̙ Ǎ

̙ 

Å  
ï ̙1971 (San Fernando) Ǎ

̙ (Montana) (Hebgon Dam)Ǎ 1959

(Madism Valley) ̙ 

Å  
ï ̙ 

 

 
8 

 2 -- 5 28 -- -- 7 28 35 

Ѭ ᶮ  -- 2 3 29 3 -- 6 31 37 

∂Ḋᴔо  -- 6 2 3 -- -- 2 9 11 

֮  -- -- -- 3 -- -- -- 3 3 

╟ЏЛ  2 -- -- 3 -- -- 2 3 5 



Å  
ï ̙ 

Å  
ï Ǎ Ǎ ̙

̙ Ǎ Ǎ
̙ 

Å  

ï Ǎ Ǎ Ǎ
 

9 



-  

Å  

ï ̘ ̘ ̘ ̘
̘ ̘  

Å Ǜ ̘ ̘ ̙ 

Å  

ï ̘ ̘ ̘
Ǎ 

Å Ǜ ̘ ̙ 

 

 

2008 
10 



-  

Å  
ï ̘ ̘ ̘ ̘

̘ ̘ ̘
̘ ̘

̘ ̘ ̘
̘  

Å Ǜ 921 1022  

ï ̘  

Å Ǜ  

Å  
ï ̘ ̘

̘ ̘  

Å Ǜ921  

2008 
11 



 

Å  

ï (Qualitative Analysis) 

Å (Descriptive Scale)Ǎ
( ) 

ÅPFMA (Potential Failure Mode Analysis)  

ï (Semi-Quantitative Analysis) 

Å Ǎ (1,2,3,4,5)

(1,2,3,4,5) (1,2,3,4,5), 125(5x5x5) 

ÅFMECA(Failure Modes, Effects, and Criticality Analysis)

 

ï (Quantitative Analysis) 

Å ̙( ̘ ̘
Ǎ ) 

Å ̘ ̘  

12 



 

13 



PFMA -  

Å2003 Ǎ (FERC)

̙ 

Å ( )

̙ 

Å ( )̘ ( )̘
̘ Ǎ
Ǎ Ǎ

̙ 

14 



PFMA -  

Å  

Å ̘ Ǎ
( ̘ ̘ )Ǎ

Ǎ 

Å Ǎ  

ᵑ и  

Ϛ   

ϡ  ᴕ ᵀ  

Ϯ  ḆֵП иέѿẦᵗи  

ҳ  Б  

FERC, 2005  

( ) 

15 

(2008) 



PFMA -  

в  ӭ 

›ṕ ̑ ֯ ḟ иέПה ӭᾼ 

Є П  ̑ Є ֯ ȳ╟Џȳ ◕П  

ѻ  
̑ ї כ ֯ ֮ Є ṳ ד ѝ ∟
П  

֯
ḟ ה
П  

֯ ḟ Пиה  

̑ ֯ ḟ Пה  

̑ ֢ ֯ ḟ ПӔה ֪ ֪  

̑ ֢ ֯ ḟ Пиה  

̑ ֢ ֯ ḟ иה П Ӧ 

ᵅ П  

̑ П о 

̑ ֢ ֯ ḟ Пה ᵅ ᾼ ᴷ 

̑ Ἤ П ▲ иέ 

̑ Ἤ П  

ἤ П  ̑ Є ׄԓПἤ  

 ̑ ֯ ḟ иέПה  

   ̑ ȳ ᴕѝ ȳ ῶ ѱ  

(FERC, 2005) 

(2008) 
16 



 -  

Wikipedia 



FMECA -  

ÅFMECA 1950 ̙
Ǎ

Ǎ ̙ 

Å ǉWatsonǊ Ǎ 1961

FMECA ̙ 

Å ǉNASAǊ FMECA

 

Å 70 FMEAǍ 80

̙ 

18 



FMECA  

 

http://www.kekaoxing.com 

 

 

 ( )   

( )   

FMEA + CA = FMECA 

         = 

 

          + 

 



FMECA 

ÅFMECA Ǎ
Ǎ (1~5) Ǎ (1~5) Ǎ

(1~5) Ǎ Ǎ
 

ï (1~5) 

ï  (1~5) 

ï (1~5)                    

 ( 3~5 ) 

Å Ǎ
̙ 

Å FMEA+CA ( + ) 

2008 
20 



FMEA 

 

21 

ҷ Пה ӢҠ ἤ  

( )  
( )  

  

  5 1/10<x  

  4 1/50  

  3 1/50<x<1/500  

  2 1/500<x<1/5000  

  1 <1/5000  

Mishap Severity Categories (MILïSTDï882)  

( )  ( )  

 5 
  
 

 4   

 3   

 2   

 1   

Ӣ∟Ὠᾼ ἤ  



(Criticality Analysis) 

Å  

ï  

ï (criticality index, CI) (risk priority 

number, RPN) 

 

22 

http://www.kekaoxing.com 

 RPN = S x O x D 

(S)  

x (O)  

x (D) 



 

Å (

) 

ï (  x  x )    

ï  - ̙ 

∟  Ὠ аԈҷ Ҡ ἤ 

ἤ ӢҠ
ἤ 

 Л
Ҡ  

ЛҠ
 

Ҡ
ἤᵅ 

Ҡ  −Ҡ
 

⇔ ѾẔ
 

1 2 3 5 7 

ЛыҠ
 

2 3 4 6 8 

Ҡ  3 4 5 7 9 

−Ҡ  4 5 7 9 10 

ứ
 צ

5 6 8 10 11 

М⇔ ѾẔ
 

5 6 8 9 10 

ЛыҠ
 

6 7 9 10 11 

Ҡ  8 9 10 11 12 

é é é é é é 

 

 : 2008 

23 


