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 4 
 

 
 

 
 

  
 (Validity Test) 

 
 

 
 (Reliability Test)  30 

 SPSS  4.1 
 

 4.1  
 

 

  Cronbach s Alpha 

Cronbach s Alpha 
Based on 

Standardized Items 
58 3.250 0.863 0.864 

 
  0.7 

 (  , 2550, . 121) 
 

 
 65   60  

   
 1  
 2  
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 3  
 

 4.1  
 

4.1.1  
 

 
  4.2 

 
 4.2  

 
 
   (n = 60)  

  57 95 
  3 5 

  3  - - 
 3  12  4 6.7 
  1  56 93.3 

  16 26.7 
  37 61.7 
  6 10.0 
  (Laboratory) 1 1.7 

  1  2 54 90.0 
  2  3 2 3.3 
  4 6.7 

 
  4.2   

   95 
   5 
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   93  1 
   

   7  
 3   1  

   62 
  27  

  
  11.7 

 
  90 

  
 
4.1.2  
 

 
  

  6   
 

  
 

 1  
 

 4.3 
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 4.3  
 

 
 

  
 Mean SD Mean SD 

 4.15 0.755 2.58 0.696 
 4.25 0.795 2.43 0.698 

4.20 0.732 2.72 0.804 
 3.78 0.865 2.42 0.766 

 ( ) 4.10 0.669 2.54 0.598 
  Mean   

 SD       
  

 4.10  0.669 
 2.54 

 0.598 
 

 2  
 

 4.4 
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 4.4  
 

 
 

  
 Mean SD Mean SD 

 4.08 0.743 2.60 0.785 
 4.03 0.736 2.45 0.852 

 
3.93 0.880 2.17 0.693 

 4.13 0.769 2.43 0.927 

 
3.67 0.729 2.10 0.817 

 3.97 0.609 2.350 0.629 
  Mean   

 SD       
  

 3.97  0.609 
 2.35 

 0.629 
 

 3  
 

 4.5 
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 4.5  
 

 
 

  
 Mean SD Mean SD 

 
 

4.05 0.790 2.70 0.830 

 3.87 0.791 2.45 0.811 
 4.10 0.796 2.50 0.813 

 3.62 0.783 2.12 0.739 
 3.91 0.598 2.44 0.559 

  Mean   
 SD       
  

 3.91  0.598 
 2.44  0.559 

 
 4  

 

 4.6 
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 4.6  
 

 
 

  
 Mean SD Mean SD 

 3.67 0.655 2.80 0.971 

 
3.55 0.699 2.57 0.909 

 
3.55 0.769 2.68 0.983 

 3.59 0.570 2.68 0.845 
  Mean   

 SD       
  

 3.59  0.570 
 2.68 

 0.845 
 

 5  
 

 4.7 
 



60 

 

 4.7  
 

 
 

  
 Mean SD Mean SD 

 
4.03 0.843 2.35 0.860 

 4.18 0.892 2.20 1.005 
 4.08 0.869 2.20 0.819 

 4.22 0.846 2.55 1.016 
 4.13 0.757 2.33 0.761 

  Mean   
 SD       
  

 4.13  0.757 
 2.33 

 0.761 
 

 6  
 

 4.8 
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 4.8  
 

 
 

  
 Mean SD Mean SD 

 
3.55 0.675 2.82 0.930 

 3.58 0.787 2.93 0.918 
 3.55 0.880 2.47 0.892 

 3.49 0.648 2.74 0.796 
  Mean   
 SD       
  

 3.49  0.648 
 2.74 

 0.796 
 
4.1.3  

 

  4.9 
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 4.9 
 

 
 

 
 

 Mean SD 
 3.97 0.901 

 4.00 0.803 
 3.85 0.777 

 3.94 0.657 
 3.65 0.820 
 3.90 0.817 

 3.78 0.716 
 3.65 0.755 

 3.55 0.811 
 3.60 0.718 

 3.95 0.790 
 3.45 0.723 

 (Start up/Shutdown)  3.45 0.769 
 3.62 0.562 

 3.88 0.976 
  Nearmiss  3.92 0.743 

 3.90 0.656 
 3.77 0.536 
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4.2  
 

   
 

 6     
    

   
   5    

  
  

 
4.2.1  1 

 
H0 :  

 
H1 : 

 
 

 SPSS 
   

 
 4.10 

 
 
 
 
 
 
 
 



64 

 

 4.10  
 

 
 

 
   

 Pearson 
Correlation 

0.412 

 Sig. (2-tailed) 0.001 
 N 60 
  

  4.10 
  0.412  significant level  0.001 

  
  0.01 

 
4.2.2  2 
 
H0 :  

 
H1 : 
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 4.11 
 

 
 

 
   

 
Pearson 
Correlation 

0.501 

 Sig. (2-tailed) 0.000 
 N 60 

 
 4.11 

  0.501   
0.000   

  0.01 
 

4.2.3  3 
 
H0 :   
H1 :  
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 4.12 
  

 
 

 
   

 Pearson 
Correlation 

0.639 

 Sig. (2-tailed) 0.000 
 N 60 
 

  4.12 
  0.639   0.000  

 H0  H1  
  0.01 

 
4.2.4  4 

 
H0 :   
H1 :  
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 4.13 
  

 
 

 
   

 Pearson 
Correlation 

0.081 

 Sig. (2-tailed) 0.538 
 N 60 
 

  4.13 
  0.081  Significant level  0.538 

 H0   
 0.05 

 
4.2.5  5 
 
H0 :  

 
H1 : 
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 4.14 
 

 
 

 
  

 

 
Pearson 
Correlation 

0.552 

 Sig. (2-tailed) 0.000 
 N 60 

 
 4.14 

  0.552  significant level 
 0.000   H0  H1  

  0.01 
 

4.2.6  6 
 

H0 :  
 

H1 :  
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 4.15 
  

 
 

 
   

 
Pearson 
Correlation 

0.026 

 Sig. (2-tailed) 0.842 
 N 60 
 

  4.15 
  0.026  Significant level  0.842 

 H0   
 0.05 

 
4.2.7  

 
  7   6  

 1  
  6    

1.   
2.   
3.   
4.   
5.   
6.  

  1   
 5     
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1.   
2.  (Number of 

Equipment Breakdown) 
3.  (System Average 

Interruptions Frequency Index  SAIFI) 
4.  (Heat Rate/ Gas 

Turbine Efficiency) 
5.  

 
 

  (Multiple 
Regressions)  Stepwise  0.05 

 
4.2.7.1  

 
  

 (Multiple Regressions)  
Stepwise   

 
 AVAILABILITY = b0 + b1MC + b2Com + b3TD + b4PL + b5SC + b6CS + ε 
 

 
AVAILABILITY   
                b0   
                b(1,-6)   
                MC   
                Com   
                TD   
                PL   
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                SC   
                CS   
            ε   

 
 

 SPSS  
  4.16 

 
 4.16  

 
 

 
Model Summaryd 

Model R R Square Adjusted R Square

Std. Error of the 

Estimate Durbin-Watson 

1 .690a .476 .467 .47933  

2 .724b .524 .507 .46103  

3 .749c .561 .537 .44681 1.426

a. Predictors: ,   

b. Predictors: , ,  

c. Predictors: , , ,  

d. Dependent Variable: ความพรอมของเครื่องจักร   

 
  4.16    Stepwise Regression 

  3   3 
 Durbin-Watson  1.426  3  Multicolinearity 

 3   2 
  2  2   

   (R)  2 
 0.724    
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 (R square)  0.524  

   52.4  
  

  52.4  adjusted R square 
 R square 

  0.507  0.46103 
 

 
 4.17  

 
 

 
Excluded Variablesd 

Collinearity 

Statistics 

Model Beta In t Sig. 

Partial 

Correlation Tolerance 

 .162a 1.508 .137 .196 .767

 .258a 2.387 .020 .301 .717

 .011a .118 .906 .016 .971

 .258a 2.070 .043 .264 .551

1 

 -.127a -1.332 .188 -.174 .986

 .025b .193 .847 .026 .506

 -.056b -.578 .566 -.077 .892

 .120b .749 .457 .100 .330

2 

 -.201b -2.164 .035 -.278 .914

a. Predictors in the Model: ,    

b. Predictors in the Model: , ,   
d. Dependent Variable:      
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  4.17  2  4  
    

  
Multicolinearity 

  
 

 4.18  
 

 
 

ANOVAd 

Model Sum of Squares df Mean Square F Sig. 

Regression 12.117 1 12.117 52.736 .000a

Residual 13.326 58 .230   
1 

Total 25.443 59    

Regression 13.327 2 6.664 31.352 .000b

Residual 12.115 57 .213   
2 

Total 25.443 59    

a. Predictors: ,    

b. Predictors: , ,   

d. Dependent Variable:     

 
  4.18 

 2  F  31.352   0.000 
  1  
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 4.19  
 

 
 

Coefficientsa 

Unstandardized Coefficients

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

 .979 .412  2.374 .0211 

 .757 .104 .690 7.262 .000

 .464 .451  1.028 .308

 .607 .118 .553 5.126 .000

2 

 .278 .116 .258 2.387 .020

a. Dependent Variable:      

 
  4.19  B  

  
 
 AVAILABILITY = 0.464 + 0.607TD + 0.278Com 
 

Availability   
TD               
Com            

 
4.2.7.2  

 
 

 (Multiple Regression)  Stepwise 
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 Breakdown = b0 + b1MC + b2Com + b3TD + b4PL + b5SC + b6CS + ε 
 

Breakdown     
b0     
b(1,-6)     
MC     
Com     
TD     
PL     
SC     
CS     

 ε     
 

 
 SPSS  

  4.20 
 

 4.20  
 

 
 

 
Model Summaryb 

Model R R Square Adjusted R Square

Std. Error of the 

Estimate Durbin-Watson 

1 .480a .231 .218 .633 1.325

a. Predictors: ,   

b. Dependent Variable:   

 4.20    Stepwise Regression 
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   (R)   
   

 (R)  0.480  
  40.8 

 (R square)  0.231  
  23.1   

 23.1  
 

 4.21  
 

 
 

 
Excluded Variablesb 

Collinearity 

Statistics 

Model Beta In t Sig. 

Partial 

Correlation Tolerance 

 .231a 1.786 .079 .230 .767

 .180a 1.333 .188 .174 .717

 .007a .058 .954 .008 .971

 .232a 1.510 .136 .196 .551

1 

 -.138a -1.194 .237 -.156 .986

a. Predictors in the Model: ,    

b. Dependent Variable:   

 
  4.21  5   
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 Multicolinearity 
  

 
 4.22  

 
 

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

Regression 6.975 1 6.975 17.410 .000a

Residual 23.237 58 .401   

1 

Total 30.213 59    

a. Predictors: ,    

b. Dependent Variable:   

 
  4.22 

  F  17.410   0.000   
1  
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 4.23  
 

 
 

 
Coefficientsa 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

 1.529 .544  2.808 .0071 

การพัฒนาและฝกอบรม .575 .138 .480 4.172 .000

a. Dependent Variable:   

 
  4.23  B  

   
 
  Breakdown  = 1.529 + 0.575TD 
 

Breakdown   
TD   

 
4.2.7.3 

 
 

 
 (Multiple Regression)  Stepwise 

  
 
 Interuption = b0 + b1MC + b2Com + b3TD + b4PL + b5SC + b6CS + ε 
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Interuption     
          b0     
          b(1,-6)     
          MC     
          Com     
          TD     
          PL     
          SC     
          CS     

         ε     
 

 4.24  
 

 
 

 
Model Summaryb 

Model R R Square Adjusted R Square

Std. Error of the 

Estimate Durbin-Watson 

1 .441a .194 .181 .6498 1.971

a. Predictors: ,   

b. Dependent Variable:    

 
  4.24    Stepwise Regression 

  
   (R)   

  
  (R)  0.441  

  44.1 
 (R square)  0.194  



80 

 

  19.4  
  

19.4  adjusted R square  R 
square   0.181 

 0.6498  
 

 4.25  
 

 
 

 
Excluded Variablesb 

Collinearity 

Statistics 

Model Beta In t Sig. 

Partial 

Correlation Tolerance 

 -.034a -.249 .804 -.033 .767

 .104a .746 .459 .098 .717

 -.100a -.830 .410 -.109 .971

 .000a .002 .999 .000 .551

1 

 .053a .442 .661 .058 .986

a. Predictors in the Model: ,    

b. Dependent Variable:    

 
 4.25  5   

   
  

 Multicolinearity 
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 4.26  
 

 
 

 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

Regression 5.913 1 5.913 14.005 .000a

Residual 24.487 58 .422   
1 

Total 30.400 59    

a. Predictors: ,    

b. Dependent Variable:    

 
 4.26 

  F  14.005   0.000   
1  

 
 4.27  

 
 

 
 

Coefficientsa 

Unstandardized Coefficients

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

 1.532 .559  2.741 .0081 

 .529 .141 .441 3.742 .000

a. Dependent Variable:     
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  4.27  B  
  

 
  IR = 1.532 + 0.529TD 
 

IR   
TD   

 
4.2.7.4  
 

 
 (Multiple Regressions)  Stepwise 

  
 
 HR = b0 + b1MC + b2Com + b3TD + b4PL + b5SC + b6CS + ε 
 

HR     
b0     
b(1,-6)     
MC     
Com     
TD     
PL     
SC     
CS     

 ε     
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 4.28  
 

 
 

Model Summaryb 

Model R R Square Adjusted R Square

Std. Error of the 

Estimate Durbin-Watson 

1 .469a .220 .207 .50044 1.364

a. Predictors: ,   

b. Dependent Variable:    

 
  4.28    Stepwise Regression 

  
   (R)   

   
 (R)  0.469  

  46.9  (R 
square)  0.220  

  22.0   
 22.0  adjusted R square 

 R square 
  0.207 

 0.50044  
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 4.29  
 

 
 

 
Excluded Variablesb 

Collinearity 

Statistics 

Model Beta In t Sig. 

Partial 

Correlation Tolerance 

 .109a .818 .417 .108 .767

 .184a 1.356 .181 .177 .717

 -.016a -.133 .895 -.018 .971

 .169a 1.081 .284 .142 .551

1 

 .034a .293 .771 .039 .986

a. Predictors in the Model: ,    

b. Dependent Variable:    

 
  4.29  5   

   
  

 Multicolinearity 
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 4.30  
 

 
 

 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

Regression 4.102 1 4.102 16.381 .000a

Residual 14.525 58 .250   

1 

Total 18.628 59    

a. Predictors: ,    

b. Dependent Variable:     

 
 4.30 

  F  16.381   0.000   
1  

 
 4.31  

 
 

 
 

Coefficientsa 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

 1.894 .430  4.400 .0001 

 .441 .109 .469 4.047 .000

a. Dependent Variable:     
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 4.27  B  
  

 
  HR = 1.894 + 0.441TD 
 

HR   
TD   

 
4.2.7.5  
 

 
 (Multiple Regressions)  Stepwise 

  
 
 Safety  = b0 + b1MC + b2Com + b3TD + b4PL + b5SC + b6CS + ε 
 

Safety      
b0     
b(1,-6)     
MC     
Com     
TD     
PL     
SC     
CS     

 ε     
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 4.32  
 

 
 

 
Model Summaryb 

Model R R Square Adjusted R Square

Std. Error of the 

Estimate Durbin-Watson 

1 .511a .261 .248 .5690 1.564

a. Predictors: ,   

b. Dependent Variable:    

 
  4.32    Stepwise Regression 

  
   (R)   

   
 (R)  0.511  

  51.1  (R square)  
0.261  

  26.1   
 26.1  adjusted R square 

 R square  
 0.248  0.5690  
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 4.33  
 

 
 

 
Excluded Variablesb 

Collinearity 

Statistics 

Model Beta In t Sig. 

Partial 

Correlation Tolerance 

 .079a .609 .545 .080 .767

.190a 1.440 .155 .187 .717

 -.010a -.083 .934 -.011 .971

 .263a 1.763 .083 .227 .551

1 

 -.016a -.137 .891 -.018 .986

a. Predictors in the Model: ,  

b. Dependent Variable:    

 
 4.33  5   

   
  

 Multicolinearity 
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 4.34  
 

 
 

 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

Regression 6.621 1 6.621 20.447 .000a

Residual 18.779 58 .324   
1 

Total 25.400 59    

a. Predictors: ,    

b. Dependent Variable:    

 
 4.34 

  F  20.447   0.000   
1  

 
 4.35  

 
 

 
Coefficientsa 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

 1.712 .489  3.497 .0011 

 .560 .124 .511 4.522 .000

a. Dependent Variable:    
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  4.35  B  
  

 
  Safety = 1.532 + 0.529TD 

 
Safety   
TD   

 
4.3  

 
 

  
  

   
 

  
    

 
4.3.1  
  

 
 (Corrective Maintenance Work Orders)  

 4.36  4.1 
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 4.36  
 

 
   CM 
   TPM   TPM 

 . . 2550 . . 2551 . . 2551 
. 9 9   

. . 10 5   

. . 15 3   
. . 5 6   
. . 3 7   
. . 18 9   
. . 15 4 4 
. . 5 6 6 
. . 19 3 3 
. . 13 2 2 
. . 8 3 3 
. . 5 1 1 

 10.4 6.5 3.2 
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 4.1   
 

 

 CM

0

5

10

15

20

. . . . . . . . . . . . . . . . . . . . . . .

2007

2008

 
:  
 

  4.21  4.1  
(Corrective Maintenance)  

  2550 
 10.4   6  2551  6.5  

   6  2551 
 3.2  
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4.3.2  
  

  
  4.37  4.2 

 
 4.37  

 
 

   (%) 
   TPM  
 . .2549 . .2550 . .2551 . .2551 

. . 95.29% 100.00% 99.64%   

. . 99.18% 96.64% 100.00%   

. . 100.00% 100.00% 99.24%   
. . 100.00% 100.00% 99.51%   
. . 97.80% 98.00% 98.78%   
. . 88.41% 97.04% 96.27%   
. . 98.16% 98.32%   88.90% 
. . 99.12% 99.89%   100.00% 
. . 99.55% 66.12%   100.00% 
. . 93.75% 73.02%   100.00% 
. . 99.40% 100.00%   97.76% 
. . 99.56% 100.00%   96.42% 

 97.51% 94.10% 98.91% 97.16% 
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 4.2   
 

 

GT1B Availability Factor

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%

. . . . . . . . . . . . . . . . . . . . . . . .

2007

2006

2008

 
:  

 
4.3.3  (Forced Outage) 
  

    
Forced Outage Factor  4.38  4.3 
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 4.38  
 

 
  Forced Outage Factor (%) 
   TPM  
 . .2549 . .2550 . .2551 . .2551 

. . 0.00% 0.00% 0.00%   

. . 0.00% 0.00% 0.00%   

. . 0.00% 0.00% 0.00%   
. . 0.00% 0.00% 0.00%   
. . 2.20% 0.00% 0.00%   
. . 0.68% 0.61% 0.00%   
. . 0.00% 0.00%   0.00% 
. . 0.00% 0.11%   0.00% 
. . 0.00% 3.89%   0.00% 
. . 3.45% 0.00%   0.00% 
. . 0.08% 0.00%   0.00% 
. . 0.44% 0.00%   0.00% 

 0.58% 0.38% 0.00% 0.00% 
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 4.3 
 

 

GT1B FOF

0.00%
0.50%
1.00%
1.50%
2.00%
2.50%
3.00%
3.50%
4.00%
4.50%

. . . . . . . . . . . . . . . . . . . . . . . .

2007

2006

2008

 
:  

 
4.3.4  (Maintenance Outage) 
  

 
 Maintenance Outage Factor  4.39  4.4 
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 4.39  
 

 
  Maintenance Outage Factor (%) 
  TPM  
  . .2549 . .2550 . .2551 . .2551 

. . 4.71% 0.00% 0.36%   

. . 0.82% 3.36% 0.00%   

. . 0.00% 0.00% 0.76%   
. . 0.00% 0.00% 0.49%   
. . 0.00% 2.00% 1.22%   
. . 10.90% 2.34% 3.73%   
. . 1.84% 1.68%   11.10% 
. . 0.88% 0.00%   0.00% 
. . 0.45% 0.44%   0.00% 
. . 2.80% 0.00%   0.00% 
. . 0.52% 0.00%   2.24% 
. . 0.00% 0.00%   3.58% 

 1.91% 0.80% 1.09% 2.84% 
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 4.4 
 

 

GT1B MOF

0.00%

2.00%

4.00%

6.00%

8.00%

10.00%

12.00%

. . . . . . . . . . . . . . . . . . . . . . . .

2007

2006

2008

 
:  

 
4.3.5  (Heat Rate) 
  

  Heat Rate  
 1  

 4.40 
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 4.40  
 

 
GT1B Heat Rate (BTU/kWh) 

2551 
 

TPM  2551 TPM 

. . 11952 . . 12111

. . 11868 . . 12226

. . 11962 . . 12171
. . 12342 . . 12246
. . 12599 . . 12616

. . 12202 . . 12594

 12154  12327
  

 4.40  
 

  Heat Rate 
 173  

 
4.3.6  
  

 
 4.41 



100 

 

 4.41  
 

 
 

    . . . . . . . . . . . . 
 Employee 63 63 63 63 63 63 

 Employee 
0.0 0.0 0.0 0.0 0.0 0.0 

 Employee 
0.0 0.0 0.0 0.0 0.0 0.0 

 Case 
0.0 0.0 0.0 0.0 0.0 0.0 

 Case 0.0 0.0 0.0 0.0 0.0 0.0 

 Case 
0.0 0.0 0.0 0.0 0.0 0.0 

 OSHA 
recordable cases Case 

0.0 0.0 0.0 0.0 0.0 0.0 

 Workday 
0.0 0.0 0.0 0.0 0.0 0.0 

 Man-hour 
12954.5 12661.5 13793.5 11236.5 11877.0 11497.5 

Incident rate - 
recordable 
case without 
lost workdays 
(PL 
2x200,000/CA1)   

0.0 0.0 0.0 0.0 0.0 0.0 
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 4.41  ( ) 
 

    . . . . . . . . . . . . 
Incident rate - 
recordable case 
with lost workdays 
(PL 
4x200,000/CA1)   

0.0 0.0 0.0 0.0 0.0 0.0 

Severity rate - lost 
workdays (PL 
5x200,000/CA1)   

0.0 0.0 0.0 0.0 0.0 0.0 
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 4.42  
 

 
 
    . . . . . . . . . . . . 

 Employee 63.0 62.0 62.0 61.0 65.0 66.0 

 Employee 
0.0 0.0 0.0 0.0 0.0 0.0 

 Employee 
0.0 0.0 0.0 0.0 0.0 0.0 

 Case 
0.0 0.0 0.0 0.0 0.0 0.0 

 Case 0.0 0.0 0.0 0.0 0.0 0.0 

 Case 
0.0 0.0 0.0 0.0 0.0 0.0 

 OSHA 
recordable cases Case 

0.0 0.0 0.0 0.0 0.0 0.0 

 Workday 
0.0 0.0 0.0 0.0 0.0 0.0 

 Man-hour 
12022.8 11647.0 12178.0 12067.0 10521.0 10346.5 

Incident rate - 
recordable case 
without lost 
workdays (PL 
2x200,000/CA1)   

0.0 0.0 0.0 0.0 0.0 0.0 
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 4.42 ( ) 
 

  . . . . . . . . . . . . 
Incident rate - 
recordable case 
with lost workdays 
(PL 
4x200,000/CA1)   

0.0 0.0 0.0 0.0 0.0 0.0 

Severity rate - lost 
workdays (PL 
5x200,000/CA1)   

0.0 0.0 0.0 0.0 0.0 0.0 

 
 4.41  4.42 

    


