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 3 

31.

 (Splice Machine) 
 (EDFA module) 

 (Splice Machine) 
 3  4  (Break-down) 

 (Splice Machine) 
 (Assembly Line) 

 (Down 
times)

 (Splice Machine) 
 2  Work instructions 

3.1.1

 (Splice machine) 

1)

2)  (Electrode) 

3)  (Electrode) 
4)  (Electrode) 

26
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5)
6)

7) (Gap angles) 
3.1

 3.1

8) (View angles) 

3.2
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 3.2

9)
3.3

 3.3
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10) X Y
3.4

 3.4

11) (Electrode) 15-20

12) Download program 

13) 3 (G3-G3) 
3

(Estimate loss <0.08 dB) 
(Measured loss <0.09 dB) 

14) (Electrode)
(Loss)

15) (Calibrate Motor home position)  
16) (Optical path alignment) 

(Loss)
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17) (Mirror upper and lower) 

18) (Preventive Maintenance) 1

3.1.2 Work Instruction 

1

1) (Electrode) 3.5

2) (Fiber-clamp) (Form swap)
3) (V-Groove) (Form swap) 
4) (Electrode)
5) (Electrode)

2,500 (Alignment steel) 
3.6 (Electrode)

3.7
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3.5
(Electrode)

        

3.6
 (Alignment steel)
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3.7
(Alignment steel) 

6) 1 (Mirror 1) 

7) 2 (Mirror 2) 

8)  3 4 (Mirror 3 and 4) 

9) (Mirror)
(Lens cleaner) 

10)
(Electrode) 3.8
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3.8

11) 3 (Loss
< 0.07) 

12) 1

32.

. . 2550
. . 2550

3.1 3.9
(Down time) 34,275

741
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3.1
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3.1
4 1) High loss, 2) Error, 3) Not splice  4) Bad view & splice

3.9
Box-plot

3.9 Box-plot
3.1 High

Loss Bad view & splice 
Not splice Error 3.10 Pareto chart 

High loss 82.9%
Bad view & Splice 7.1% Not

splice 6.4% Error 3.6%

Failure time 
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C2 55961 4807 4311 2416
Percent 82.9 7.1 6.4 3.6
Cum % 82.9 90.0 96.4 100.0

C1 OtherNot spliceBad view&spliceHigh loss
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Pareto Chart of Downtime splice machine

3.10
Pareto chart 

Top 3 for splicer down 2007

0

2

4

6

8

10

12

14

16

18

20

ID No.

Time per month

0

5

10

15

20

25

30

35

40

45

Sum

January

Febuary

March

April

May

June

July

August

September

October

November

December

Sum

 3.11
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 3.12 
 (Down times)  MCA05352 
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3.11 3.12  Splice 
Machine MCA05352 

. . 2550 . . 2550  48.82 
68

. . 2550 19
1-2 High Loss 

2

(Minitab  rev.15) 
�0.0005 dB  0.07 dB

3.2 3.3 3.14
3.15

3.13

Glass tube 

PDF created with FinePrint pdfFactory Pro trial version http://www.pdffactory.com

http://www.pdffactory.com


39

3.2

   3.3
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3.14
Estimate Loss 
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   3.4
OEE . .2550

OEE
MCA01761 MCA01773 MCA02905 MCA03827 MCA05352

 (hr) 106.0 106.0 106.0 106.0 106.0 
 (hr) 520.0 520.0 520.0 520.0 520.0 

 (hr) 414.0 414.0 414.0 414.0 414.0 
 (hr) 0.4 4.09 2.35 5.48 5.47 

 (hr) 413.6 409.9 411.7 408.5 408.5 

(hr)
52.0 52.0 52.0 52.0 52.0 

(hr) 361.6 357.9 359.7 356.5 356.5 
 ( ) 44.0 43.0 48.0 39.0 36.0 
 ( ) 56.0 57.0 52.0 61.0 64.0 
 (%) 99.90% 99.01% 99.43% 98.68% 98.68%

 (%) 87.43% 87.31% 87.37% 87.27% 87.27%
 (%) 44.00% 43.00% 48.00% 39.00% 36.00%

OEE (%) 38.43% 37.17% 41.70% 33.59% 31.00%

3.4 OEE
5 5

MCA05352
OEE 31.0%

20
26 520 4

26 106

2 52
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=
(Availability)

= �
= / �
=  + 

= (414.0-5.47)
(MCA05352)                (414.0) 

= 98.68% 

3.5

 (%) 
MCA01761 MCA01773 MCA02905 MCA03827 MCA05352

. . 07 99.90% 99.01% 99.43% 98.68% 98.68%

. . 07 97.77% 99.97% 99.19% 99.40% 98.44% 

. . 07 98.95% 100.00% 98.72% 97.46% 97.50% 
. . 07 99.75% 100.00% 99.69% 100.00% 99.73% 
. . 07 99.28% 99.89% 99.71% 99.70% 100.00% 
. . 07 99.51% 100.00% 98.91% 99.89% 98.76% 
. . 07 98.31% 97.49% 99.37% 99.71% 99.40%
. . 07 98.28% 98.67% 99.25% 97.23% 96.50% 
. . 07 96.50% 96.75% 100.00% 97.73% 99.18% 

 3.5 
. .2550

98.94%

PDF created with FinePrint pdfFactory Pro trial version http://www.pdffactory.com

http://www.pdffactory.com


43

=
(Performance Efficiency)

= �
= (408.5 � 52)

(MCA05352)      (408.5) 
 = 87.27% 

3.6

 (%) 
MCA01761 MCA01773 MCA02905 MCA03827 MCA05352

. . 07 87.43% 87.31% 87.37% 87.27% 87.27%

. . 07 87.15% 87.44% 87.34% 87.36% 87.24%

. . 07 87.31% 87.44% 87.28% 87.11% 87.12%
. . 07 87.41% 87.44% 87.40% 87.44% 87.41%
. . 07 87.35% 87.43% 87.40% 87.40% 87.44%
. . 07 87.38% 87.44% 87.30% 87.43% 87.28%
. . 07 87.22% 87.12% 87.36% 87.40% 87.36%
. . 07 87.22% 87.27% 87.34% 87.08% 86.98%
. . 07 86.98% 87.02% 87.44% 87.15% 87.34%

3.6
. . 2550

87.3%

           = �
(Quality Rate)

= (100 � 64)
            (MCA05352)         100 

 = 36% 
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3.7

(%)
MCA01761 MCA01773 MCA02905 MCA03827 MCA05352

. . 07 44.00% 43.00% 48.00% 39.00% 36.00%

. . 07 47.00% 39.00% 50.00% 51.00% 39.00%

. . 07 50.00% 48.00% 61.00% 32.00% 34.00%
. . 07 32.00% 37.00% 39.00% 34.00% 35.00%
. . 07 51.00% 43.00% 48.00% 41.00% 35.00%
. . 07 49.00% 54.00% 51.00% 49.00% 37.00%
. . 07 54.00% 57.00% 49.00% 52.00% 39.00%
. . 07 48.00% 47.00% 43.00% 47.00% 36.00%
. . 07 52.00% 55.00% 53.00% 49.00% 42.00%

 3.7 
. . 2550

44.87% MCA05352
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0

100

200

300

400

500
. . 07

. . 07

. . 07

. . 07

. . 07

. . 07

. . 07

. . 07

. . 07
Splice ( )

   3.15
3.15

OEE
 OEE        =  X X
                     (Availability)      (Performance Efficiency)     (Quality Rate) 
 OEE        = 98.68% X 87.27% X 36.0%
             (MCA05352) 
                = 30.96% 
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   3.8
OEE 5

OEE
MCA01761 MCA01773 MCA02905 MCA03827 MCA05352

. . 07 38.43% 37.14% 41.67% 33.54% 30.96%

. . 07 39.96% 34.09% 43.28% 44.26% 33.44%

. . 07 43.15% 41.97% 52.49% 27.10% 28.80%
. . 07 27.89% 32.35% 33.98% 29.73% 30.51%
. . 07 44.19% 37.55% 41.82% 35.72% 30.60%
. . 07 42.58% 47.21% 43.99% 42.79% 31.85%
. . 07 46.23% 48.29% 42.51% 45.30% 33.85%
. . 07 41.08% 40.42% 37.25% 39.68% 30.11%
. . 07 43.50% 46.15% 46.34% 41.64% 36.35%

3.8 3.17 OEE
5

. .2550

MCA05352 OEE
 (Splice Machine MCA05352)
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0.00%
10.00%
20.00%
30.00%
40.00%
50.00%
60.00%

OEE MCA01761 OEE MCA01773 OEE MCA02905 OEE MCA03827 OEE MCA05352

3.16
OEE 5
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