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The Research of Increase Efficiency of the Orchid Export Process. 

A case study of the Witt Orchid Garden. 
 

 1
,  2

,   3
,   4

,  
 5

   6  
 

 
  1)  

 2)   
 3)  

    
      6  

 1)    2)  
 

 1.  1 
  2-3  

 
 TG  

 2.  2 

  
 3.  3 

  
 

 
 

 :  ,  ,  ,  

1     
2     
3     
4     
5     
6     



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

 

 868  

1.  

  

 

 

   
 

 1 
 

1  
 2   – 

  5  
     

 
 53%  47% 

  
  
2561  21,631   
48,147  

 2,163  
  

     

 
 

 

 
 

10,946 
 

 10,946 

  

 
 
2.  
 1. 

  
 2. 

  
 3. 

 
 

 
3.  
 3.1  

  
   

 
 

 3.2  
 14   31  . . 2563 

   
 

 
 
 
 



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

 

 869  

4.  

 
 
5.  
   (2561) 

 
  .

   
 2  

 2 
 100% 

 3  24 
  

 24-36  

 3  24  
   (2563) 

 
  . . .

   

 125 
  160 

 28 

 14   10   
28.57 
   (2559) 

 
 

 
 30 

 3   3  

 (Tester) 
 7  

   (2551)  

  

 41%  
21%  1  
122  159  
2,3   89  116 

79%  85% 
 
6.  
6.1  

  
 1  

 1.  14  
. . 2563  31  . . 2563 



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

 

 870  

 2. 
  3/7  4 

   
 2  

 

 

 
 3  

 1. 
 

 2. 
 

 3.  
 4.  
 5. 

 
 6. 

 
 4  

 

 
 5   

 

 
 6 

 
 

 
6.2  

  
 

 2   
  1  
  2  

 2 
  
  1 

 
 1.1 

 
 1.2 

 
  2 

 
 2.1 

 
 2.2 

 
 2.   

 
 
7.  

  1. 

  2. 

  3. 

  

 
  

 



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

 

 871  

 
  6 

   
 1. 

 
 2. 

 2-3  
 3. 

 
 4. 

 
 5. 

 
 6. 

 TG  
 

 
4    

 1.  

 
 

 2. 
 

 
 3.  

 2-3 
 

 
 4.  

   
 

   
 1.  

 

 
 
 
 
 
 

  
    1  

 
 2. 

 
 

 
 1  

  

  
  

 1 
 

 4-5 
 

 40-
45  

 15-20  
 



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

 

 872  

 3.  

 
 

 

 2 
 

 
 4.  

 

 
 
 
 
 
 
 

 

 
 2  

  
 

  
 LEAN 

  LEAN 

 2-3 

 

 
8.  

 1.   

 4   1. 

 
 2. 

 

 3. 
 

 4. 

 
 

 2.  
 

 1. 
 

 2. 

 
 3. 

 
 
 



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

 

 873  

9.  
[1]  , “

”, 
http://dspace.spu.ac.th/handle/12345
6789/5578,2561 

[2]  , “  
(LEAN)  7 waste 

”, 
https://www.proindsolutions.com/,2562 

[3]  , “

”, 

, 

, , 2559. 
[4]   , “

”, , 
 6 3 2560, 2563. 

[5]   , “

”, 

, 
, 

,  
, 2559. 

 
 

 
 

 

 



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

 

 874 

CLS-09-002 

 
 

     
Study of Conditions of Increasing the efficiency of sales channel beautiful 

betta targeted towards foreign customers of Rungruang farm betta 
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Increasing Efficiency of Transportation Bulk Cargos within Suvarn Gleaw Thong 

Port Nakhon Luang District: Case study of Pornpiyacharn Logistics Co.,Ltd 
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Increasing the efficiency of raw milk receiving processes using the concept of car 

scheduling Case Study: Nongpho Dairy Cooperative Limited, Ratchaburi 
 

 1  2  3   4 

 
 

 1)  2) 
  3)  

  ( )  
  

  (Flow Process Chart) 
 (fishbone Diagram)  
   

  
  

 
  

   
 5  

 10   
 7   59,400  

 15   138,600  
 90.14 

  
  

 
  : , ,  

                                                           
1-3     

  
 

4      
  



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

892 

1.  
 

  
 

 
 

 
 

 

 
  

 
 

 
  

  
 [1] 

 

 
   (

) 
 

 
  

 

 
  

 
 

 

 
 

 
 

 

  

 
 

 

 

 [2] 
 

 
  4   1) 

 2)  3) 
  4) 

 

 
 
2.  

1)
 

2)
 



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

893 

3)
 

 
3.  
  

  ( ) 
 21  .  

2563  31  .  2563 
 
4.  

 (Concept of 
car Scheduling) 

 
  

 

  
2   1)  

 (Deterministic) 
 

   2) 
 

 (Stochastic) 
 

   
 

 
(Resource)   (Machine) 

 [3] 
 

 
 

 (Industrial Logistics Performance 
Index : ILPI)  3 

    
  ILPI 

 
(Benchmarking Tools) 

   
 [4] 

 (Cause and effect 
diagram)  

  

 

 [5] 
  

 
5.  

 
 3   1) 

 2) 
  3) 

  
 1  

 
 

 [6] 



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

894 

 2  
 

 [7] 
 

 3  
 

  
 

6.  
  

 
 15  

  1 
 

 4   

 

 
 

 

-   

  
 

  

  2 

 1  
 

 
 

 6  
 

 10 – 18  
 1  

 5  
 1  

  1



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

895 

 

 
 2  

 1  

 
  

( .)   
( ) 

1 05.00 – 06.00 . 10 2 13 
2 06.00 – 06.30 . 12 3 8 
3 06.30 – 07.00 . 14 1 10 
4 07.00 – 08.00 . 15 5 15 
5 08.00 – 09.00 . 16 6 12 
6 09.00 – 10.00 . 18 4 13 

 71 
 
 

  
 [8] 

 1   
15  

 10   5  

 22   
198 ,000  

 
7   59,400  

 138,600  

 30.98 
 90.14 

 53.97 
 
7.   
  

 

 
  

 
 

 
 



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

896 

 
 
 

 
 

  

  

 6  

 
 

 
  7  

  
   

  
 

 

 
 

 
 

 
 

 
  

 
  

 

 
 

      
[1] Chatchalee Raksanoncha, 

“Procurement and sourcing Meaning 
understanding and importance”, 
Available: 
http://importbytop.blogspot.com/2 0
15/08/blog-post.html, 13 August 
2015. (in Thai) 

[2] Thawin Lertpraset, "Cooperative 
enterprise", Cooperative League of 
Thailand, 1980. (In Thai) 

[3] Pornpimol Punkaew, "Vehicle 
Scheduling for Reducing Traffic 
Problem in Factory", Logistics and 
Supply Chain Management, Thailand. 
2016. (In Thai) 

[4] Department of Industrial Promotion, 
“Industrial Logistics Performance 
Index: ILPI”, Available: 
https://www.thailogisticsbenchmark.c
om/main_ilpi.php, 14 April 2020. (in 
Thai) 

[5] Wanrat Chantakit, “Fish bone”, 
Available: 
https://perchai.wordpress.com, 14 
April 2020.  (In Thai) 



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

897 

[6] Withaya Inthanon, “Techniques to 
increase productivity By reducing 
losses”, Available: 
http://www.thailandindustry.com/onli
nemag/view2.php?id=1421&section=4
&issues=81, 10 February 2020. (In Thai) 

[7] Anchalee Hiranphat, "Transportation 
management process ABC Dye 
Products Co., Ltd. : Case study on 
transportation procedures", Journal 
of Logistics and Supply Chain 
College, 2016, pp. 87-99.  

[8] Tommanee Sooksai, “Comparative 
Study of Warehouse Efficiency 
Improvement as a Product 
Distribution Area with Flexsim 
Simulation Program: A Case Study of 
Thananan Hardware Co., Ltd.” 
Engineering Journal of Siam 
University, 2019, pp. 17-24. 



898 
 

CLS-09-005 

 
  

    ( ) 
GUIDELINES TO REDUCE PRODUCT RELEASE TIME 

 CASE STUDY: UNITED COIL CENTER LIMITED (BANGPAKONG BRANCH) 
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CLS-09-006 
 

-  
    

Increasing the efficiency of freight transportation in the Siam - Sukhumvit 
zone: a case study of ABC Company Limited 
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Visvanathan, “A Comparison of 
Removal Efficiencies and Sludge 
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CLS-09-007 
 

  
  

A Comparison of the Methods of Route Delivery of Beverage Delivery Drivers 
A Case Study Chan shop, Kanchanaburi Province 

 
  1

,   2  3 
 

 
    
(Saving Algorithm) (Neighborhood Algorithm)   

      
 21   3   

   (1)  (2)  (3)  (4)
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Neighborhood Algorithm  33.90  

  34.77    
Neighborhood Algorithm  

 0.87   3  
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5.1  
          (Saving  Algorithm) 

 Clarke  and Wright 

. . 1964  

 
 

  
(Clarke and Wright,1964)  

1.
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4.  
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 2  

 1 

 

 2   
 

 1  
    

0  11  

1  12  

2  13  

3  3 14  

4  15  

5  16  

6  17  

7   18  

8  19  

9 2 20  

10  21  

 

7.2  

 Google Map  
1 

 

 
 

 

 

 
 2  (Distance Matrix)   

 
7.3  
  2 

 
 3 

 

 
 
 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
0 0.4 0.3 0.35 1.9 3.3 4.7 4 5 5.1 5.8 6.8 8.4 9.9 10 8.2 8.1 8.1 8.2 7 4 4 
1 0 0.87 0.55 2.2 3.7 5 4.4 5.4 5.5 6.2 7.2 8.8 10.3 10.4 8.6 8.5 8.5 8.6 7.4 4.4 4.4 
2   0 0.45 1.9 3.4 4.7 4.1 5 5.2 5.8 6.8 8.4 9.9 10 8.3 8.1 8.1 8.2 7 4.1 4.1 
3     0 1.9 3.4 4.7 4.1 5 5.2 5.8 6.8 8.4 9.9 10 8.3 8.1 8.1 8.2 7 4.1 4.1 
4       0 1.8 3.1 2.4 3.4 3.5 4.2 5.2 6.8 8.3 8.4 8.4 8.3 5.7 5.2 7.2 4.2 4.2 
5         0 1.4 0.75 1.7 1.8 2.5 3.5 5.1 6.6 6.7 6.6 5.1 4 3.5 4.7 5.7 5.7 
6           0 0.7 1 1.1 1.8 2.8 4.4 5.9 6 5.9 4.7 4.7 3.5 4.7 7 7 
7             0 1 1.2 1.9 2.9 5 6 6.1 4.5 4.3 3.3 2.7 3.9 6.4 6.4 
8               0 0.13 0.85 1.8 3.4 4.9 5 4.9 5 3.7 3.8 5 7.5 7.4 
9                 0 1 2 3.3 4.8 4.9 4.7 4.8 3.6 3.9 5.9 7.5 7.5 
10                   0 1.7 4.3 5.8 5.9 5.7 5.8 4.6 4.6 5.8 8.2 8.2 
11                     0 7.2 8.7 8.8 8.7 8.7 7.5 7.6 8.8 11.1 11.1 
12                       0 1.5 1.6 1.5 1.6 1.9 3.1 2.7 6.9 7 
13                         0 1.8 1.7 1.7 2.1 3.3 2.8 7.1 7.1 
14                           0 1.8 1.8 2.2 3.4 2.9 7.2 7.2 
15                             0 0.13 0.45 1.7 1.2 5.5 5.5 
16                               0 0.35 1.6 1.1 5.3 5.4 
17                                 0 0.5 1.2 5.4 5.5 
18                                   0 1.2 5.4 5.5 
19                                     0 4.3 4.3 
20                                       0 0.64 
21                                         0 
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 3  Saving Matrix 
 

7.4  

 
 (Saving Algorithm) 

 (Neighborhood Algorithm) 
 4 

 4  

 
 

( ) 

 
0-1-2-3-4-5-6-7-8-9-10-11-
12-13-14-15-16-17-18-19-

20-21-0 

34.77 

 

0-2-20-4-5-11-7-6-10-8-9-
12-13-14-15-16-17-18-19-

21-3-1-0 

40.2 

 

0-2-3-1-4-5-7-6-8-9-10-11-
12-13-15-16-17-18-19-14-

20-21-0 

33.9 

  
 

 
   

 33.9  
 0.87   3 % 

         
 

  
 

 

 
 34.77  33.9  

 3 

 
8.  
           

  
 

 
 
 
 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
0                                           
1 0 -0.2 0.2 0.1 0 0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2   0 0.2 0.3 0.2 0.3 0.2 0.3 0.2 0.3 0.3 0.3 0.3 0.3 0.2 0.3 0.3 0.3 0.3 0.2 0.2 
3     0 0.4 0.3 0.35 0.25 0.35 0.25 0.35 0.35 0.35 0.35 0.35 0.25 0.35 0.35 0.35 0.35 0.25 0.25 
4       0 3.4 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 1.7 1.7 4.3 4.9 1.7 1.7 1.7 
5         0 6.6 6.55 6.6 6.6 6.6 6.6 6.6 6.6 6.6 4.9 6.3 7.4 8 5.6 1.6 1.6 
6           0 8 8.7 8.7 8.7 8.7 8.7 8.7 8.7 7 8.1 8.1 9.4 7 1.7 1.7 
7             0 8 7.9 7.9 7.9 7.4 7.9 7.9 7.7 7.8 8.8 9.5 7.1 1.6 1.6 
8               0 9.97 9.95 10 10 10 10 8.3 8.1 9.4 9.4 7 1.5 1.6 
9                 0 9.9 9.9 10.2 10.2 10.2 8.6 8.4 9.6 9.4 6.2 1.6 1.6 
10                   0 10.9 9.9 9.9 9.9 8.3 8.1 9.3 9.4 7 1.6 1.6 
11                     0 8 8 8 6.3 6.2 7.4 7.4 5 -0.3 -0.3 
12                       0 16.8 16.8 15.1 14.9 14.6 13.5 12.7 5.5 5.4 
13                         0 18.1 16.4 16.3 15.9 14.8 14.1 6.8 6.8 
14                           0 16.4 16.3 15.9 14.8 14.1 6.8 6.8 
15                             0 16.17 15.85 14.7 14 6.7 6.7 
16                               0 15.85 14.7 14 6.8 6.7 
17                                 0 15.8 13.9 6.7 6.6 
18                                   0 14 6.8 6.7 
19                                     0 6.7 6.7 
20                                       0 7.36 
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CLS-09-008 

 
  

  RJ.Shop Racing 
A Comparison of the Routing Methods for Tires Delivery 

A case Study RJ.Shop Racing 
 

  1    2  3 

 
 

  RJ SHOP 
 (Savings Algorithm)  

(Neighborhood Algorithm)     RJ SHOP 
   15    2562 –  2563 

   (1)   
(2)  Savings Algorithm (3)  
Neighborhood Algorithm (4)   
   (Savings Algorithm)

  
 1,172.30   Savings Algorithm  

983.2    16.13  
 686.9    41.41   

 (Neighborhood Algorithm)   686.9 
  

  
 : , ,  

 
 
 
 
 
 
 

1     
2    
3      
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1.  
  RJ Shop 

  .
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 2  
 3   1  

 1   3 
 1    

        
          

  2      
  

 
 

 
 (Neighborhood 

Algorithm)
 (Savings Algorithm) 

 

 
 Google Maps 

  
(Neighborhood Algorithm) 

 (Savings Algorithm) 
(  , 2556) 
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 RJ Shop Racing   
 

 
4.  
 
 
  
  
 
 

 1  
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5.2 Savings 
Algorithm 

   (2561) 
 

   
  

  
 

 

  
  

   
   

  
25   11  
 
5.3  
   (2558) 

   
 

  
  77  

  
 

  
  

 
 

 
 

  
  

  21.63% 

  
 28.24%  

 11.78%  
 21.63%  

  
  

 
6.  
 

  RJ 
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6.1  

 
 

 

 

 
6.1.1  

 RJ SHOP 

 
6.1.2  

 RJ 
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2.  
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6.2   

 
 

  

    
  

 
 

  
 

6.3  

 RJ Shop  
10  2563 

 
(Neighborhood Algorithm) 

 (Savings Algorithm) 
 Google Map 

 
 
 RJ Shop 

   RJ 
Shop  

 Google Map 

 RJ Shop 
 

 RJ shop 
 
 Google Map 

 
 

 
 

6.3.1  
 RJ 

SHOP  
   

 
6.3.2  
1.  

    2.  Saving 
Algorithm  Sij 

 i  j  
i,j = 0,1,2,……..,n 

 1   2  
 Sij = ( d0,i + d0,j ) – di,j 

 di,j =   i  j 
 Sij = ( d0,i + d0,j ) – 

di,j  i,j = 0,1,2,……..,n 
 1   2  

 Sij = ( d0,i + d0,j ) – di,j 
 Sij  

Saving  Saving  
 3 .   
Neighborhood Algorithm 

 
4.  

 Saving 
Algorithm, Neighborhood Algorithm 

 
 

 
7.    
 
7.1  
  

  RJ. Shop Racing 
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1.  
      

 1 
 1  

   ( )  (Kg)  ( )  
1  150 255 13.95 [8,16] 
2  170 204 15.81 [8,16] 
3  200 240 18.6 [8,16] 
4  170 204 15.81 [9,18] 
5  170 204 15.81 [9,18] 
6  170 204 15.81 [9,18] 
7  160 192 14.88 [8,17] 
8  160 192 14.88 [8,17] 
9  170 204 15.81 [8,17] 
10  170 204 15.81 [8,18] 
11  170 204 15.81 [8,18] 
12 2 170 204 15.81 [9,13] 
13  170 204 15.81 [9,17] 
14  170 204 15.81 [9,17] 
15  170 204 15.81 [9,17] 

 
2.  

 Google Map  
  2 

 2  
   1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

 0 32.9 82.1 37.5 48.3 60.3 56.1 157 92.6 92.3 119 105 30.9 23.1 27.4 43.8 
1   0 55.5 17.5 73.8 92.7 83.1 148 71 119 141 124 23.2 44.3 33.6 65.5 
2     0 48.9 94.2 97.9 86.6 122 22.7 123 150 129 68.4 92.7 66.4 98.4 
3       0 68.4 73.7 76.2 150 68.4 109 127 110 48.1 53.2 30.9 76 
4         0 20.9 10.4 132 102 55.6 77 72 68 35.3 35 44 
5           0 11.9 131 105 56.8 69.1 45.9 77.7 43.2 51.5 47.6 
6             0 130 98.6 56.3 71.8 56.9 93.4 41.3 42.9 52 
7               0 113 90.4 92.3 124 169 152 150 170 
8                 0 118 143 142 89.6 109 92 116 
9                   0 89.6 38.7 114 75.7 83 79.9 
10                     0 41.5 131 103 107 92.4 
11                       0 96 97.8 102 91.5 
12                         0 39 38 71 
13                           0 17 22 
14                             0 39 
15                0 
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7.2  
(Savings Algorithm) 
1. 

(Saving Algorithm) 
 

  ( Saving 
Algorithm)  

  3 

 3   (Saving Algorithm) 
   1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

 0                               
1   0 6.3 52.9 7.4 0.5 5.9 41.9 54.5 6.2 10.9 13.9 40.6 11.7 26.7 11.2 
2     0 70.7 36.2 44.5 51.6 117.1 152 51.4 51.1 58.1 44.6 12.5 43.1 27.5 
3       0 17.4 24.1 17.4 44.5 61.7 20.8 29.5 32.5 20.3 7.4 34 5.3 
4         0 87.7 94 73.3 38.9 85 90.3 81.3 11.2 36.1 40.7 48.1 
5           0 104.5 86.3 47.9 95.8 110.2 119.4 13.5 40.2 36.2 56.5 
6             0 83.1 50.1 92.1 103.3 104.2 -6.4 37.9 40.6 47.9 
7               0 136.6 158.9 183.7 138 18.9 28.1 34.4 30.8 
8                 0 66.9 68.6 55.6 33.9 6.7 28 20.4 
9                   0 121.7 158.6 9.2 39.7 36.7 56.2 
10                     0 182.5 18.9 39.1 39.4 70.4 
11                       0 39.9 30.3 30.4 57.3 
12                         0 15 20.3 3.7 
13                           0 33.5 44.9 
14                             0 32.2 
15                               0 

2. 
  4 

 
 

 
 4  
          

7,10 183.7 6,10 71.8 4,15 48.1 4,13 36.1 10,12 18.9 

10,11 182.5 2.3 70.7 5,15 47.6 7,14 34.4 3,4 17.4 

7,9 158.9 10,15 70.4 5,11 45.9 3,14 34 3,6 17.4 

9,11 158.6 5,10 69.1 13,15 44.9 8,12 33.9 12,13 15 

2,8 152 8,10 68.6 2.12 44.6 13,14 33.5 1,11 13.9 

7,11 138 8,9 66.9 3,7 44.5 3,11 32.5 2,13 12.5 

7,8 136.6 3,8 61.7 2,5 44.5 14,15 32.2 5,6 11.9 

5,7 131 2,11 58.1 5,13 43.2 7,15 30.8 1,13 11.7 

6,7 130 11,15 57.3 2,14 43.1 11,14 30.4 1,15 11.2 

9,10 121.7 6,11 56.9 6,14 42.9 11,13 30.3 4,12 11.2 

2,7 117.1 5,9 56.8 1,7 41.9 3,10 29.5 1,10 10.9 

5,8 105 6,9 56.3 6,13 41.3 7,13 28.1 9,12 9.2 

6,8 98.6 9,15 56.2 4,14 40.7 8,14 28 3,13 7.4 

4,6 94 8,11 55.6 1,12 40.6 2,15 27.5 1,4 7.4 

6,12 93.4 1,8 54.5 11,12 39.9 1,14 26.7 8,13 6.7 

4,10 90.3 1,3 52.9 9,13 39.7 3,5 24.1 1,2 6.3 

4,5 87.7 6,15 52 10,14 39.4 3,9 20.8 1,9 6.2 

4,9 85 2,6 51.6 10,13 39.1 8,15 20.4 1,6 5.9 

4,11 81.3 5,14 51.5 4,8 38.9 3,12 20.3 3,15 5.3 

5,12 77.7 2,9 51.4 9,14 36.7 12,14 20.3 12,15 3.7 

4,7 73.3 2,10 51.1 2,4 36.2 7,12 18.9 1,5  0.5 



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

 

925 

3.  
i  j  

  
4.

  

 8  
5.  
 (Saving Algorithm) 

 
    
  5 

 
 5  Saving Algorithm 

  saving 
 

(Kg) 
 

(Km) 
1 0-12-6-4-5-8-2-3-1-14-9-0 2,040 555.8 
2 0-7-10-11-15-13-0 1,008 427.4 
  3,048 983.2 

 
7.3   
(Neighborhood Algorithm) 

  6 
 

 6  Neighborhood Algorithm 

  
  

(Kg) (Km) 

1 0-13-14-3-1-12-4-6-5-11-9-0 2,052 286.6 

2 0-15-10-7-8-2-0 996 400.3 

   3,048 686.9 

 
7.4  

 
 

  

  7  8  
 

 7  
  

 
(Kg) 

 
(Km) 

1 0-1-2-3-0 624 174.8 
2 0-4-5-6-0 612 137.2 
3 0-7-8-0 384 362.2 
4 0-9-10-11-0 612 328.4 
5 0-12-13-14-15-0 816 169.7 
  3,048 1,172.3 

 
 8  

 (Kg) 
 

(Kg) 
 3,048 1,172.3 

Saving Algorithm 3,048 983.2 
Neighborhood Algorithm 3,048 686.9 

 
 3 

-  . . 2562 
 15 

 1,172.30 
 

(Saving Algorithm) 
 983.2  

 16.13 
  686.9 

 41.41   

(Saving Algorithm) 
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CLS-09-009 

 
  

 ABC  
Increasing storage and distribution efficiency Case study of ABC Company 

 
 

 1  2  3  4  5 

 6 

 
 

  1.)  2.) 
 3.)  

(Sourcing)   ABC Analysis 
  Cross Docking     ABC 

    Sourcing   3  
   1)  Excel  2) 

ABC Analysis  3) Cross Docking   
  

Sourcing   
  

 
  ABC Analysis  

(Sourcing)  Cross 
Docking  

 
   

  
 8,575   6,159  

 
 : ABC Analysis ,  ,Cross Docking ,   

1     
2     
3     
4     
5     
6     
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1.   

 

 
 

 
 

  
  
 

  
 

 

  
 

 

 
 (Sourcing) 

 
 Sourcing  

 
 

 
 

 ABC Analysis 
 (Sourcing) 

 Cross Docking 
 

 
2.   

1.) 
 

2.) 
 

3.) 
 (Sourcing)  

 
3.  
   
(Sourcing)  ABC   
11  – 3  2563  
 
4.  

 
 4.1   

 
5.  
    (2561) 

   
 Zone D  

  A   
  5 

 B  
   A   4 

  D  
  B   2 
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 ABC Analysis 

  
  

    (2560) 

    
 

 
  

Cross Docking 
 24   

 
 24  
 

    (2560) 
 ABC  

 
 

  
 

 
 ABC 

 
 ABC  

    (2560) 
 SLP 

   1  2 
  (Layout Score ) 

 
  Score  64  

 SLP 

 
 155   384  

 
229  

 59.64 
 

 11,927 /  
    (2557) 

 ABC Analysis  Pareto 

 40   
 

 
6.  
  

   
 ABC Analysis 

 Cross Docking 
 ABC  

   
1.  
 

 
 6.1  

 
2.   
  

 ABC  
  

    
  2.1  (Primary Data) 
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 Sourcing   3  

 
  2.2  (Secondary Data) 

 
 

  
3.   
  

 ABC  

 
 

 
 

  
 
7.  

 
 7.1  

8.  
  

 ABC   Sourcing ( ) 
 88 SKU  
 30  

   Sourcing 

 
 (Sourcing)  

   MS 
Excel   

 2  
  Slicer  MS Excel 

 
 

 
 8.1  Slicer 

 
  

  
  

 FIFO 
 ABC Analysis 

  A  12 
SKU  B  11 SKU  C  65 
SKU  

 
 ABC  A 

 
 

 
 8.2  
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 8.3   

 
   
Cross Docking 

  
 A    

 Cross Docking  A 
  

 

 
 8.4  A  Cross 

Docking 
 

9.  
 

  ABC  

  
  Excel  

ABC Analysis  
 

  
 FIFO 

 ABC Analysis 

 Cross Docking 
 

  A  
2,416      
Cross Docking  A 

 
 

  

 
  

  
 

 8,575  
 6,159   

 A  28.18 
 
10.  
  1.

 FIFO  
  2.  SAP 

 
 

 
 
11.  
[1]   . (2561). 

 ABC. [Online]. 
https://www.iok2u.com/index.php/ar
ticle/e-book/249-abc-analysis-abc. 

[2]   . (2561). 
   ABC Analysis                   

 AAA . 
[3]   . (2557) . 

  : 
 MDF. 
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[4]   . (2559). 

.[Online].www.tpa.or.th/publisher
/pdfFileDownloadS/tn2 4 6 _p2 1 -
24.pdf. 

[5]   . (2560). 

 
 :  

. 
[6]   . (2560). 

   .
. 

[7]   . (2560). 
  

Systematic Layout Planning 
 :    

  . 
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CLS-09-010 

 

  304  331 
  PTG ENERGY Co.,ltd (Sriracha) 

Reducing risk of curve for routes 304 and 331 
Case study: PTG ENERGY Co.,ltd (Sriracha) 

 
 1,  2,  3 

 4,  5  6 

 
 

  (1) 
 (2)  (3) 

     ( ) 
  

  GPS 
 

 304  331  304  331  
  GPS  

  
 1   0  

    
  

 
 

 : ,  GPS 

                                                           
1     
2     
3     
4     
5     
6     
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1.  
 

  

 
   

 

   
 

 
 

 
 

 
 

 
 2014-2017  

 5%  
   

 
 

  

 
 

 
 

304  331 
 

 
 

 

 

  GPS 

 
 

 

  
 

   
 30  

 
  

 
  

 

 

   
 28  

 1,883  
 11  

 GPS 
  MDVR 
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 1  3  

   . . 2550 

 230 ,000  
 2.81 

  

 450,000  
 5.5  

 
2.  

 1.   
 

 2 .  
 

 
 3. 
 

 
3.   
  PTG ENERGY Co.,ltd (Sriracha) 
Unnamed Road,   20110 
 
4.  

 
 

 

 

(
  

 2559:5) 

 
 ASEAN 

  
 

 
 

 . . 2559  
4 “

 
”  1. 

 

 

 
 2. 

 
 

 

 3. 
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(
 

  2559:4) 

  80 
  

h
 

  

 
 

  

 

 4. 
 

 

 
 

5.  
5.1.   

   
 PTG ENERGY Co.,ltd (Sriracha) 

Unnamed Road,   20110 
 GPS 
 

 
  

 

Microsoft Excel 
 

 
5.2.  

1.  GPS 
 

  
2. 

 
 

 
  

    

 
 

  

   
 1. People  

  

 
 
 

  
 

 
 2. Environment 
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3. Method 

 
 

 GPS 
 

 
  
5.3   

 
 6  

 
 1. 

 PTG 
 

 2.  
 

 3.  

 
 

 

 304  311 
 

 
 4. 

 304  311 

 PTG 
 5. 

 
 

 304  311 
 

 6.  
 

6.  
 6.1.   
4. Materials 

  

 
 

 6.2.  
 

 304 
 311 

 1  
 0  

 
  

   

 
 

  
 304  331 

 28 
  56 ,000  

 117 ,600  
    

1.
  1,500  (

 Buzzer ) 
2.

 Power  500  

 350  
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7.   
 

 304  
311 

 1   0 
 

 
  

   

  0 

 
 
8.  

 
  

 
 

 PTG Energy  

 
  

 1. 
 

 

 
 2.  

  
    

 ,   
 

  
3. 

  
 

 One link  Assign 
  

 

  
 

  
    

  
 1.   

2,000  (  28 
 = 56,000  ) 

 2.  Assign 
 350 / /1  (  28 

  9,800 /   1  
 117,600  ) 

 
  173,600  

 
 3,369,287.20 – 173,600 =  

3,195,687.20   
1  

 
 

 
9.  

 1. (
 

 2559:8) 

. . 2558 
(Global Status Report on Road Safety, 
2015)  

 
  36.2 
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 2  

 
  . . 2552 

 190 
 

 1-20  
 19.6 

  
  . . 2556  20 

 
  3 

  
  

 38.1, 41.7  68.3  

 
 1. 20 countries with high road death rates, 2015 

 
2. (

  
 2559:5) 

 

  
 

 
 

 
 

  

 
  

 

   
  

  

 
 2. Safer Roads and Mobility 

3. (Top 10GPSReview - The Big 
Troll Studio 2561) ONELINK 

 
  

2546  55  
 

     
   

 

 
  15 

  
 24  

 
  

 ONELINK 
 1. 

  
 

50,000  2.  
 ISO 9001, ISO 14001, ISO 16949: 

2009, ISO 18001   3.  
Helpdesk, Engineering Support, CRM 
Support, IT & Network Support, Software & 
Programmer Support 4. 

,  
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 3: Onelink system 

 
 

[1]  Transport Statistics Group, Planning 
Division, Department of Land 
Transport, “Transport Statistics”, 
Available: web.dlt.go.th/statistics, 
2019 (in Thai) 

[2]  Road Accident Reduction Action 
Plan of the Ministry of Transport, 
“Road accident action reduction 
plan”, Available: 
http://www.otp.go.th/uploads/tiny
_ 
uploads/PDF/2561-02/25591118-
PDF.pdf 2017 (in Thai)  

[3]  K. Warunee, “Factors affecting road 
safety in establishments in 
industrial estates”, Availabl: 
https://www.slideshare.net/amonte
p_max/ss-43579610, 2014 (in Thai) 

[4]  The Big Troll Studio, 
“Top10GPSReview”, Available: 
https://www.top10gpsreview.com/
onelink/, 2018 (in Thai)  
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CLS-09-011 

 
 GPS Tracking  

    ( )  
Solution the bottleneck of outbound products by using GPS tracking 

technology and barcode applications A case study of the MS North Star 
Logistics (Thailand) Limited. 

 
 

 1
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 2)    
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 2.       
  ( )  

 3.          
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 /   
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1.  
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  ( )  
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2.  
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5.  
           (2558)   

 
 (GPS Tracking System) 

   
 – 

(GPS Tracking System) 
-

   
22.73   22.41 /( )    
. . .  -

 (GPS Tracking System)  
(GPS Tracking 

System)  2558 
 4,600   104,558  

 (GPS Tracking System)  
2558  4,500  

 100 ,845 
-  

(GPS Tracking System) 
 4,600   

104,558  
 (GPS Tracking System) 

 4,500   100,845  
 3,713 
  1   

 1 
 1        

 475,049 
 (GPS Tracking System)

 
  

   (2554) 

 
 

 

 
  

 Saving Algorithm  Clarke 
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Application (VBA)  Microsoft Excel 
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6.  
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7.  
 

          
 ( )  

 
 (Barcode System)  GPS 

(Global Positioning System) 

 
(Barcode Pallet) 

 

  GPS Tracking 
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CLS-09-012 
 

  
  GPS Tracking 

Reducing road accidents on the way to the College of Logistics  
and Supply Chain Suan Sunandha Rajabhat University  

By using a GPS Tracking device 
    Case Study: College of Logistics and Supply Chain 
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3.2  
 (Action Research) 
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CLS-09-013 

 

 
  

Reducing Transportation Costs and Distributing Guppy fish 
Case Study of Maprang Farm 
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CLS-09-014 
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The development of freight transportation systems to increase work 

efficiency : a case study of Pornmanee Transport Company Limited in Salaya 
District, Phutthamonthon District Nakhon Pathom Province 
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CLS-10-003 
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  ( ) 
Increasing Efficiency of Managing Raw Milk Receiving Processes  
Case Study : Nong Pho Dairy Cooperative Limited, Ratchaburi. 
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CLS-10-004 

 
 

  
Establishing strategic guidelines for production planning cooperation with 

orchid   farms. A case study of orchid farms, Nakhon Pathom Province 
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CLS-10-005 

 
 

     
Increasing efficiency by applying lean production : Case Study of finished 

nets department Dechapanich Finish Net Factory Co.,Ltd  
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7/01/2563 848 74 848 5 
8/01/2563 1,879 231 1,879 9 
9/01/2563 3,346 530 3,346 16 
13/012563 1,110 89 1,110 18 
15/01/2563 20 2 20 0 
16/012563 376 34 376 1 
17/012563 845 100 785 8 
20/01/2563 412 74 412 8 
21/01/2563 383 38 383 13 
22/01/2563 692 115 692 13 
23/01/2563 219 27 219 2 
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24/01/2563 357 47 357 3 
25/012563 552 49 552 6 
27/012563 350 59 350 0 
28/012563 850 20 850 0 
29/012563 400 10 400 5 

 
 

 2   
2563                                      

 ( : ) 
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de
te

ct
ed

 la
te
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30/012563 170 2 170 0 
31/012563 243 26 243 2 

  13,973 1,630 13,913 112 

 
  2  

 1,630   
 13,913   11.72 

 
 112   

13,913   0.81  

 Supplier  

 
 200 

 
 22,400   179,000  

 
 

 1 
/  

 

 1 
 112  

  1,007  

 
 13.63  

6.3  
 

 

     

  

 
 (Check Sheet) 

 

 (Fish Bone) 
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  1,007  

 
201,400   112  

 22,400  
 895  

 179,000   
13.63  

 
 3 
                                 

  ( : ) 

Su
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nt
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ed
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nt
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6,976 89 6,974 1,007 14.44 

 
 

13,973 1,630 13,913 112 0.81 

Reduced error 13.63 
 

 
 

 13.63  
 
6.4  

  
 (Work Instruction) 

 
 (Check 

Sheet) 
 

 
(Fish Bone)  

  1,007  
 

201,400   112  
 22,400  

 895  
 179,000   

13.63  
  (2557) 

(Cheek Sheet) 
 (Ishikawa Diagram) 

   
 (2561)   (2561) 

  
 

 
  

 
 
7.  

7.1  (Check 
Sheet)  

 
 

7.2 
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CLS-10-007 

 
  

   KKK  
 Working Process Improvement of the Product Arrangement team,  
Warehouse and Delivery Department: Case Study – KKK Co., Ltd 

 
 1

 ,  2
 
 
 

 
 

    
  KKK   

 (Cause and Effect Diagram) 
  (Activity Flow Process Chart)  

  
 ECRS  (E)  1   12  

 11   36.19   131.20   
  

   11,224  
   7,625   3,599 

  32.07%   
 (Key Performance Indicators : KPI) 

  99.82%    0.18%  
  (Work Instruction) 

  
 
 : , ,  KPI 

 
 

 
 

1     
 

2     
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1.   

 
   

 
  4   

Project  Dealer  Export  MDT 
(Modern Trade) 

   
 Project  Dealer  Export 

  
 1.5  x 1.5   MDT 

  1  x 1.2
  
 1.05  x 1.05  
 

  1  x 1.20  
 

 MDT (Modern Trade)  LG (Logistics) 
  Confirm  

Confirm LG   
  MDT  

Confirm  Confirm LG  
  

 
  

 
MDT (Modern Trade)  MDT 
(Modern Trade)   

 5 /
  

 (Over Time)  OT 
 9.86% 

 OT  

 
 KPI  99.75% 

 
  

0.25%  
  

 (Flow Process Chart) 
 

 

  
 
2.   

 2.1 
  
 2.2 

 
 2.3 

 
 
3.   

 KKK 
  231  3  

    

  
 
4.  

  

  
  

  
 

 ECRS 
  OT 

 
  (Work 

Instruction) 

 (KPI) 
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5.   
 5.1   

 
 

 

 [1] 
 5.2 

 ECRS 
 5.2.1  (Eliminate)  

 7  
  /

  
   

 
 5.2.2  (Combine) 

 
 

  5 
  

 
  

 5.2.3  (Rearrange)  
 

   
 2  3  3  2 

  
 5.2.4  (Simplify)  

 
 Jig  Fixture 

 
 

 
[2] 

 5.3  (Cause and Effect 
Diagram) 

  

  
 

 
   

 4M 
1E   (Man),  
(Machine),  (Material),  
(Method)  (Environment) [3] 
  
6.   

 6.1 
 

 
 

 
  

 6.2  (Flow 
Process Chart) 

 
 

 
 

 6.3 
 ECRS 

 (Eliminate) 
 

 6.4 
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 6.5 
 (Key Performance Indicators : KPI) 

 
 

   KPI 
 

 
7.   
 7.1 

 

 
 

 1  
 

 

  1 
  

 
 

   
 5 

  
  

 
  

 
 
 
 

 7.2 
 

 

 2  Flow Process Chart 
  

 
 2 

  
  12 

  131.20   1 
  6  

 2  
 3  

 1  
  

 12  
  (VA) 3  

 (NVA)  1  
 (NNVA)  8 

  131.20  
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 7.3 
  

 
 

 3  
 ECRS 

 
  3 

 ECRS 
 (Eliminate) 
 

 
 

  

 
  1  x 1.20  

  MDT 
(Modern Trade) 

 7.4 
  

 4  Flow Process Chart 
  

 
  4  
  

 11   36.19  
 1   

  12 
  131.20   1 

  11 
  

 (VA)  3  
 (NNVA)  8  

 (Eliminate)  
  1  

 
  Flow Process Chart  

 
 

 1 
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 1  Flow 
Process Chart   

 
 1  

  12 
  131.20   1 
  

  11   1 
  

  
 36.19   1  
 7.5 

 

 
 5  

  

  5 
 

 
  11,224 

 
 

  7,625  
 91,500  

 32.07% 

 
 7.6 

 

 
 

 6  
 

 
  6 

 
 99.64% 

 
  

 99.82% 
 KPI 

 99.75%  0.25%  
 

  0.18% 
 
 

  

 
 ( . ) 

     

 
 

6 6 7.21 7.21 0 

 2 2 20.75 20.75 0 

 1 - 95.01 - 1 

 
 

3 3 8.23 8.23 0 

 - - - - 0 

 12  11 131.20 36.19 1 
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8.                    
 

 
   

 
 
  

 
 ECRS  

 
 (E) 

 12   11  
 36.19   131.20 

   
 

  
 11,224 

  134 ,688  
   

7 ,625   91 ,500  
 43,188   32.07%  

 
 

(Key Performance Indicators : KPI) 
 

99.82%    
0.18%  

 
 (Work Instruction) 

 
 

 
9.  

  
 

 
 

10.  
[1]   . (2555). Flow  Process 

Chart .    3 
 2562,  http://www.thai-

display.com/content-38.html 
[2]    . (2552). 

  ECRS.  12 
 2562,   https://cpico.

 wordpress.com/2009/11/29/ 
[3]    . (2555). 

.  3  2562,
 https://www.gotoknow.org/posts/413892 

[4]    . (2554). 
 
  .

 
  

.  
 http://libdoc.dpu.ac.th/thesis/141724.pdf 

 [5]   . (2559).  
ECRS  Milk Run 

  ABC Transport. 
  

  
.  

http://digitalcollect.lib.buu.ac.th
 /dcms/files/57920031.pdf 

[6]    . (2559).  
 

.   
  
.  

 http://digital.collect.lib.buu.ac.th/dcms 
[7]    . (2559). 

  
. 

 
  

.  http://digital
 _collect.lib.buu.ac.th/dcms/files 
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CLS-10-008 

 
  

:    
Reduction of Order Closing process for Administrative staff,  

Service Repair Department: Case Study – Jenbunjerd Co., LTD 
 

 1,  2    3 

 
 

  1)  2) 
  3)   

     
   1)  (Cause and Effect Diagram) 2) 

Why- Why Analysis 3)  Activity Flow Process Chart 4)
 ECRS 
   

   
  (Overtime)  

 Why- Why Analysis  
  

 (  ) 
 ECRS  

 7   12   5  
 5.46   1.95   3.51   

 
 : , ,  

 
 
 
 
 

1     
2     
3   
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1.   

 
  

 
  

   
   

 

 
 

   
  

(Materials Handling Equipment) 
  

    
   

 (AS/RS)  
 (Total 

Solution)  
 (Hand lift) 

 (Folk Lift)  4   
   

 (Administrative office) 
  Order  

  
 1)  

 2) 
  

ERP (AX)  3) Scan  
 ERP (AX) 

  5.46/  
 2562  95.63  

 

Stock  Real Time Stock  
  

  Incentive 
   

 
(Fishbone Diagram) 

 Why- 
Why Analysis 

 
 

  
 

 
  ECRS 

 
 

2.   
2.1 
 
2.2 

 
2.3  

 
3.   
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4.  

 
            1  
 
5.   

5.1  
 (Fishbone Diagram) (  

, 2555) 
(Cause and Effect 

Diagram)  "  (Fish Bone Diagram)" 
 

        

 
     

5.2 
 ECRS (  , 2561) 

 (Wastes) 8  
 DOWNTIME 

 
   

1) Defect   
2) Overproduction   
3) Waiting    
4) Non-Utilized Talent   
5) Transportation  
  

6) Inventory   
7) Motion   
8) Extra-processing   

 ECRS  
 (Eliminate)   (Combine)    

 (Rearrange)    
(Simplify) 

 DOWNTIME 
 

5.3  
(Activity Process Flow Chart) (  

, 2551) 
 

(Flow)   
    

 5   
ASME   

 1 
 

   
 

(Operation) 

   

 
  

(Transportation)  
  

  
(Inspection)  

 
 (Delay) 

  

 
  

(Storage)  
 

 (Activity Process Flow Chart) 
1) 

   
  

2) 
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3) 
 
4)  

 
  

   
 

5)  
6)  
7) 

 

  
 

 
 
6.   

 1 
 

1.1 
 

1.2 
 

 2 
 (Fishbone Diagram) 

 Why- Why Analysis 
 3   

 
3.1 

 
3.2 

 
3.3 

 
 4 
 

4.1 
 

4.2  
ECRS  

 5 
 

5 .1  
  

5.2 
 

5 . 3  
 

 
 

 
 15   

 

 
1.  (Fishbone Diagram) 

  
2.  
 Why- Why Analysis 
3.  (Activity 

Process Flow Chat) 
 

   
(Operation)   ( Inspection)  

 (Transportation)  (Delay) 
 (Storage) 

4.  ECRS 
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(Fishbone Diagram) 

  Why-Why Analysis 
 

 
 ECRS  

 
 

 
7.   

7.1.
(Fishbone Diagram) 

 2 (Fish 
bone Diagram) 
 

 
      
1)  

  
2)   

 ( ) 
 

  
3)  

  
     

4)  
   PR. 

 Order  
PO. (Purchase Order)  

5)  
 

  (Overtime) 
7.2  
  Why- Why Analysis 

 
 2 Why- Why Analysis 

 
    

    
 

 

 
7.3  

Activity Flow Process Chart 
  

 
 
 
 

   
  /   

 
1.   
2.  " ”  

  
  
  

1.                  

2.       
3. . .        

  1  2  3  4  5 
/

 
 

 

 

.
 

/  

.

  
 ,

 
 

 

 

 -  
 

-  

-  

 
AX 

 
AX  

 

    
IT 

 " " 

 

 

-Save file  
 

-
 

 

-

 

 

 

 

 

 

 

  

 

 

 

 

 

 AX   

 

. 
 

 

 

  

 

 

 

OT 
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3  Activity 
Flow Process Chart ( ) 

 

 (Activity Process Flow Chart) 
 ( ) 12 

 1 )  7             
2)   2  3)  

  1  4)  1  
 (VA) 2 ,

 (NVA) 1 , 
 (NNVA) 9  

 5.46  
7.4  
(ECRS)   ECRS 

  
 
 
 
 
 
 
 

4 
(ECRS)  

 
 

 2 
  Why-Why Analysis: 

-  

 
 (ECRS) 

 12   5 
 

 
 

 
 

  5 
 

 3 
 
 
 
 
 
 
 

 Activity Flow Process Chart   

   

 :  
  ( ) 
  7  

 :  ( )   2 
/   1 

 :     
  1  

 1 

 

 ( ) 5.46  

 
( ) 

 
( ) 

  
 

1.   2.57 NNVA 

2. ,   5.39 NVA 

3.  
   121.25 VA 

4.  summit   Sing Off 
 

 102.88 NNVA 

5.  sing off   Post   37.73 VA 

6.  2.6 4.39 NNVA 

7.   13.07 NNVA 

8.   2.6 3.75 NNVA 

9.  Save Drive D   11.98 NNVA 

10. Drive D  
AX 

 14.34 NNVA 

11.   6.18 NNVA 

12.   4.28 NNVA 

  
  

 327.80 7 2 1 1 1  

 5.46        
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3 

 

 
 Activity Flow 

Process Chart  ( ) 

 
  4.7 

 Flow Process Chart  (
)  

 ( )  5  1) 
 3   2)  1 

 3)   1  
 (VA) 2 ,

 (NVA) 1 , 
 (NNVA) 2  

 1.95  
7.5 
 

 5 
 

 
  

  
  

 
 

  
 

 (KPI)  
 4.11 

6 
 

 
 

  
 
 
 

 

 
 
 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

 

1.  

2.

3.  
  

 

4.  Sing Off  

 
 

 

 
 

5.  sing off  

7.

9.  Save Drive D 

8.  

10. Drive D 

11.  

12.   

1.  

2.

3.
  

  sing off   Post 
 

 

4. 

 

5.

 

 

 

 

 

6.  

 Activity Flow Process Chart   

   

 :  
  ( ) 
  4 

 :  ( )   0 
/   0 

 :     
  1  

 1 

 

 ( ) 1.95 

 
( ) 

 
( ) 

  
 

1.   2.62 NNVA 

2. ,   5.42 NVA 

3.  
   sing off  
 Post  

 99.38 VA 

4.   5.86 NNVA 

5.    3.77 VA 

  
(   1 ) 

 117.04 4 0 0 1 1  

 1.95        

 

1
 

2

3

4
   

  (  , )

5  

6
  

 Serial Numder , Model ,

7

 

  sing off   

Post 

8
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 2562  2563 

 Job   2562   57.19 
   2563   60.98  

 3.78   
  2562   88.14   2563  

 96.78   8.64   
  2562   94.57 

  2563   98.29  
 3.72  
  2562   OT. 27   2563 

 OT. 25   2   
 

2562 2563 
Job  2562   62.74  2563 

 57.72   -5.02
  

 Covid -19 
 

 2562   92.66  
2563   94.62   1.96 

   2562   
94.41   2563   96.47  

 2.06  
 2562   OT. 29.25  2563 

 OT. 23   6.25  
 

 
 

 
  

 
8.  

8.1  

 
 

 

 
  

 
 

 

  
 

   
 

  
 

  Why- Why Analysis 
  

 
 

 
 

 ECRS 
 

7 
7 -

 
 -   

 
 

( ) ( ) 
 7 4 
 2 0 

/  1 0 
 1 1 

 1 1 
 

( ) 5.46 1.95 

 ( )  3.51 
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 3  

  
 2  

 ECRS 
 

   sing 
off   Post  

 (
4.3  (ECRS)) 

 3.51   
 8.2  
 

 .
 

      
(2559) 

 
 

  ECRS 

 
 3  

 
 

 
   

   (2560) 
 35   30   

 
 

8.3   
 1) 

 ( )  
 2)  

 

 3)  
Android    IOS  
 
9.   
[1]   U. Kerttipong, “Reducing wasteland 
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[2]  S. Chansiri, “Flow Process Chart”, 
Available: 
ttp://thailandindustry.com/onlinemag 
/view2.piprid Flow Process Chart, 03 
January 2020. (in Thai) 
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production”, Available: http:// 
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29 January 2020. (in Thai) 
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CLS-10-009 

 
  Arena Simulation  

Queue system development Outpatient jobs by Arena Simulation program, 
Thanyaburi Hospital 

 

 1
,  2

   3 
 

 
  1)  2) 

   3) 
    

     
      

  100    1.  2.  3. Microsoft Office 
Excel 4.  (Arena Simulation)5.  

  
6. Fishbone Diagram  

 Arena Simulation 
 (Out-Patient Department)  

 Input Analyzer  Arena simulation  

   
 P-Value    0.05  

   Input Analyzer  
 Arena Simulation  2 

 
 

 
 1.  1  
 2.  2 

  
3.  3   

1    
2   
3   
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 /   
   

    
 

 
  

      
      

 (   25, 2562,  frank.co.th.) 
  (OPD)  Out Patient Department  OPD 

  
 (   25, 2562,  healthmeopd.com.) 

 Arena Simulation    - 
 

 
    

(   25, 2562,  m-focus.co.th)
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1.   
 

 
  

   
  

 

  
 

 (Out-Patient Department)  
   

1   ( /
 )  2 

  3   
/  

( )  4  
 5    /

/ / /
/ /

 
 

 
 

 
 

 
 

  

 
 25    

 (Out-Patient Department) 

 
Simulation   

 
 
 

2.   
2.1 

 
2.2 

  
2 . 3  

  
 
3.   

 

 
 
4.   
 (Chang, 2540)  

 6   
1.     

   
2.   

  
 

3.   
  
 

4.    
 

5.     
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6.   

 
 Harold J. Leavitt (2507)  

  4   
    

   
   (2560)  

  

  
 

 
   (2557)  

 
  
 

 

 ( ) 
 Arena Simulations 

   
 

 
 

 
   (2556)  

 
  

  

 
   

 
 Mundel & Danner (2537)  

 (Time Study) 

 
    

  
   (2558)  

  
 

 
  

 
 

 
   (2557)  

    (people)  
(Recourse)  (Concept)  
(Process) 
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   (2548)  

 
  

  
1.  

 
 

  
 

2.   
  

 

 
3.  

  

 

   
 

4.  
 

 
5.   

  
 

 
   

   
 

 W.L. Weng  A.A. Houshmand (2542) 

 
 

  
  

 
  Arena Simulation 

 
Input Analyzer 

 Nonstationary Poisson 
  

  Beta Distribution, Gamma 
Distribution, Triangular  

 3  
  

 

 
 

 
   (2555) 

    
 ( )   Arena 

Simulation  
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  (2547) 

 

 
 
5.  
5.1  

 5   
 5.1.1   

  
 

 5.1.2  
 5.1.3 Microsoft Office Excel 
 

 
 5.1.4  
(Arena Simulation)  

 
 
 

 5.1.5   

 
 

 5.1.6 Fishbone Diagram  

 
 
5.2  

 2   
 5.2.1  (Primary Data) 

  
 

 (Out-Patient Department) 
 

 5.2.2  (Secondary Data) 
  

   
  

 
5.3   
 5.3.1

 
 5.3.2  
Arena Simulation  

  
 Input Analyzer 

 arena simulation 
 

  

 
 P-Value  
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  0.05  

   Input Analyzer 
 

 5.3.3 
 Arena Simulation 

 5.3.4 2 
 

 
7.  

 1  
 

 
 

 
 

Model 
 

1 

Model 
 

2 
1 

 
18.57 

 
19.49 

 

2 
 

15.91 
 

18.09 
 

3 
 

15.53 
 

22.51 
 

4 
 

52.74 
 

4.72 
 

5 
 1  

54.35 
 

38.12 
 

6 
 2  

54.86 
 

53.04 
 

7 
 

0.01 
 

0.14 
 

8  0.10 
 

0.11 
 

9  
1  

16.92 
 

16.29 
 

10  
2  

53.27 
 

42.87 
 

11 
 

0.01 
 

0.13 
 

12    0.03 
 

0.48 
 

13    0.04 
 

0.03 
 

14 
 

0.01 
 

0.01 
 

15 
 

15.27 
 

16.02 
 

16 
 

2.71 
 

2.97 
 

17 4.40 6.38 

   
18 

 
16.33 

 
1.34 

 
19  

1  
17.62 

 
9.70 

 
20  

2  
14.33 

 
14.15 

 

    
 

 
 

 
 

Model 
 

1 

Model 
 

2 
21 

 
0.00 

 
0.07 

 
22  0.01 

 
0.02 

 
23  

1  
7.99 

 
7.78 

 

24  
2  

19.92 
 

14.76 
 

25 
 

0.00 
 

0.06 
 

26    0.01 
 

0.22 
 

27    0.03 
 

0.03 
 

28 
 

0.00 
 

0.00 
 

29 
  

141.83 
 

139.37 
 

30 
 

143.26 
 

142.27 
 

31 
 

164.76 
 

157.12 
 

32 
 

24  24  

33 
 

51  51  

34 
 

73  73  

35 
 

2  4  

36 
 

6   17  

37 
 

2  9  

38 
 

47% 51% 

39 
 

61% 48% 

40 
 

93% 87% 
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41 
  1 

89% 87% 

42 
  2 

92% 89% 

43 
 

84% 88% 

    

 

  
 

  3 
  

 
  52.74   4.72   

48.02  
  1 

  54.35   38.12   
 16.23  

  2 
  54.86   53.04   

 1.82  
  

 16.33   1.34  14.99 
 

  1 
  17.62   9.70   

7.92  
  2 

  14.33   14.15   
0.18  
  
51   
  
73   
 

  6   17  
 11  

 
  2   9   7 

  
 

  
143.26   142.27   0.99  

  164.76   157.12   
 7.64  

 
8.  
8.1  
[1]  . (2550). 

 , 27, 97-105. 
[2]  . (2550). 

 , 27, 97-105.8.2 
 

[3]  . (2559). 

. (
, ). 

[4]  . (2532). 

 
.  (

). 
[5]  . (2555). 

.
(

, ). 
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8.4  
[6]  . (2556). 

 OPD  
Lean ( ). 

-  
 

, 51-56. 
[7]  . (2557). 

 
  (
).  

, 1-8. 
[8]  . (2555). 

  : 
 (

).
, , 28-83. 

[9]    . 
(2556). 

  [ ].  
R2R   

 
 

 , 1-5. 
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CLS-10-010 

  
  

      
Guidelines for studying waste reduction in the production process of silk 

spinning department of the case study of Span Silk World Co., Ltd. 
 

 1  2   3 
  

 
   

  
    

   
 Cpk/Ppk  Minitab Cpk 

 (Cp =1.13)   Ppk (
 1   

(PPM =67,635.02)  
 

: Cpk/Ppk /  /  
 
 
 
 
 
 
 

                                                           
1     
2     
3                               
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7,496,100    
2,252   30% 

  

 

 

  

 

2.  
2.1 

     
 
2.2 

   
   

2.3 

      
 

3.  
3.1   

T-2mc 
3.2   

1  2562  3  2563 
 125  

3.3      
  
 

4.  
4.1  

      
4.2  

   
     

4.3  

      
5.  

 

  :    
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5.1  
5.2  
5.3  
5.4   
5.5  Cp Cpk 
5.6  

 
5.1  

 The Council of Logistics 
Management (CLM) 

 “
  

  
  

 
” 

5.2  
 

  
(Procurement)  (Manufacturing) 

 (Storage)  (Infor 
mation Technology) (Distribu 
tion)  (Transportation) 

 
5.3  

   
 

 

 

5.4   
 

 (Cause and Effect 
Diagram) 

 (Problem) 

 

 
 

  

 
 (Problem or 

Effect)  
(Causes)  

-  (Factors)  
( ) 

-  
-  
5.5  Cp Cpk 

 Cp 
 

 6 
sigma  (   6 

) 
 Cp 
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5.6  
 1  

 

 
 

6.   
6.1  

 

 
 2  ( ) 

  
6.2    

 2     
 6 .2 .1   (Primary 

Data) 
     

6.2.2   (Secondary 
Data)  

  
 
 

 
 1  
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 1  

 3  1  
  

6.3    
6.3.1    

 
  

(4M1E) 
 

 
 2  4M1E 
 

6.3.2 Cpk/Ppk 
 

Cpk/Ppk  Minitab 
6.3.3  Cp Cpk 
Click > Stat > Quality Tools > 

Capability Analysis > Normal 
Click > Stat > Quality Tools > 

Capability Sixpack > Normal 

 
 

 
 4  Cp Cpk 

 
6.3.4  Cp Cpk 

 
 5  Cp Cpk 
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7.   

  

7.1  Cpk/Ppk  

 6 Cpk/Ppk Analysis 
 

A.   
 0.025 – 0.033,  = 

0.0299796,   = 31, 
 StDev(Within) = 

0.00117911  
 StDev(Overall) = 0.00196383 

B.  (Histogram) 
  
C. Overall Capability  

 
   Pp = 0.68,             

Ppk = 0.51 
D. Potential (Within) Capability  

 
   Cp =1.13  

Cpk = 0.85 
  StDev (Within) 

E. Performance  
 PPM (Part Per Million)  
>  (Observed) 

 0 PPM  

>

 (Expected Overall)  
67,635.02 PPM      

 >
 

 (Expected Within) 
 5221.83 PPM 

7.2  Sixpack Analysis 

 7 Sixpack Analysis 
 

 Sixpack Analysis 
 I Chart  
 1   

 17 
 

  
 Moving Range Chart 
 -  

 
 last 25 Observations 

 
 Normal Prob Plot 

  
 

  
 

Within  Overall 



   3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

 

 1086  

 (capability plot) 
 

 
 

7.3  
Cpk  Ppk   

 3-sigma process 
 Cpk/Ppk  1  

 3-sigma process 
 

Ppk  Cpk   
 

 
 

 3 
 

 Cp  

 1 

  

2.00 Cp 
 

0.002496  
1.67 Cp 
< 2.00  0.002496-0.6   

1.33 Cp 
< 1.67  0.6-64   

1.00 Cp 
< 1.33  64-2,700   

0.67 Cp 
< 1.00  2,700-45,500   

Cp <0.67  
 

45,500  
 Cpk 

 (Cp =1.13)   Ppk (

 1  

(PPM =67,635.02) 

 
7.4  

7.4.1 
 

  

 

  
  

  
7.4.2 
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7.4.3 

 
 
 

  
 

 
 -  

 
 

  

  
 

  
 

  
 
 

 
 

 
 

  
 

8.  
-  

 
  

-  
 

 
-  

 
 

 
-  

 
 

 
9.  
[1]  “

”.(2562). [ ]. :
https:// 
docs.microsoft.com/th-
th/dynamics365 
/supply-
chain/productioncontrol/routes- 
. [  25  2562]. 

[2]      
. (2559). “

”.[ ]. :
https://sites.google. 
com/site/karcadkarsoxupthan/ho
me/khna-phu-cad. [  25 

 2562]. 
[3]   . “   

 
”.[ ].  : 

http://www. 
prachasan.com/mindmapknowledge
/fishbonemm.htm [7  2563]. 



   3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

 

 1088  

[4] “ (Cause and Effect 
Diagram)”. (2555). [ ]. : 
https:// 
perchai.wordpress.com/2012/06/07/
25/ [  7  2563]. 

[5]  “Cp  Cpk : 
 Cp”. (2561). 

[ ] .  : 
https://www.solutioncenterminitab.c
om/blog/cp-and-cpk-two-process-
perspectives-one-process-reality/ 

 7  2563].  
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CLS-10-011 

 

 
 

Improving the Crispy Barley Flour Rolls Vegan Production Process 
by  Work Study Techniques 

 
 1 ,  2   3  

 
 

  1)   
2)  

 
  5W1H  (Work Study) 

 ECRS  MTM-2   
 

  
    27  

 6W1H   5   6 
  14  

 ECRS  MTM-2   (seleted 
time)  0.12%  (normal time)  
0.15%  (allowance time)   1.14%  

 (standand time)   0.16% 
 

 : ,  ECRS,  MTM-2  

1      
2      
3     
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1.   
 “ ”  

“ ”  

 
 10  

 

  
 

 
  1  

  
  

  
  

 

 
  

 
  
 

  (work study) 

 

 
 7  .  .

 .  
 

 
  

 
 

 
 

 
2.  

1. 
 

 
2. 

 
 

3.  
 7 

 .  .  .  57100 
 1 

 1 
 

 1   
  

1.  

 
 2-3 

  
 12.5   

1  10  
 

2.  
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 10  

3.  

 
  

4.  

 
  

1-2  1  4  
5.  

 
  

 
6.  

 
  33   

10  

  
7.  

 
 

 

8.  

 
 

 
9.  

 

  
 

10.  
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11.  

 
 

 1  
12.  

 
  

13.  

 
 
 

14.  

 
 

 

  
15.  

 
  

  
16.  

 

 
 

 
 1  

 
 

 10    
 1   2 

 
  3  

 4 
 

 5   6 
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  7 

  8 
  9   

10  
 
4.  

   

  

 

Process
1. 
2. 

-  5 W 1H
-  MTM-2

3. 
-  ECRS

4. 

Output
1. 

 

2. 

Input

 
 2  

5.  
 (Motion Study) 

 Methods Study  Methods 
Design 

[7] 
 (Man),  (Machine), 

(Tool),  (Equipment) 
 (Work Place) [8] 

 
 5W 1H ( , , , , , 

) 
 ECRS ( , , , 

) [3] 

 
 

 [4] [5] 
E = Eliminate ( )  

 
  

C = Combine ( )  
 

 R = Rearrange ( )  

  
S = Simplify ( )  

 Jig  Fixture 
  

Jig  
 

 
 (Time Study) 

  (Work Measurement) 
 

 [9] 
 (Cycle time) 

 
 

Westinghouse System of Rating  
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 I.L.O. 
Recommendation of Relaxation Allowance  
[1]  
(Allowance)    

 
  

 (Personal Allowance) 
 (Fatique 

Allowance)  (Standard 
Time) 

  
[2]  

 
6.  

6.1 
 
1)  
2)  
3)  
4)  
5)  
6)  
7)  
 
6.2  

1)   
2)  

(Elements)  
 

3) 

 
4) 

 (Cycle time) 
5) 

 
6)  

 

NT = ST x Rating Factor  (1) 
Selected Time =   
Rating of Factor =  

7)   
8)   

ST = NT + ( NT x A )  (2) 
ST =   
NT =   
A =   

6.3 
  2 

 
 

  
[6]  MTM-2 (Methods 
– Time Measurement -2) 

 
 

 MTM-1 
 
7.    

7.1  
 

 2 
( ) 

 ( )  

1.  
(2-3 ) 

171.6  

2. (1 ) 3,600  
3.
(10 ) 

36,000  

4.
 

300  

5.  
(100 ) 

1,000  



       3 
The 3rd Conference on Logistics and Supply Chain 2020 (CLS2020)   

 

1095 

 ( )  

6.
 (400 ) 

4,800  

7.
(13 ) 

47.32  

8.
(13 ) 

245.44  

9. (13 ) 39.52  
10. (10 ) 600  
11.

(13 ) 

120.12  

12.
(13 ) 

286.39  

13.  
(13   33 

) 
715  

14.  
(13   33 

) 
214.5  

15.  
(13 ) 

130.91  

16.  (1 ) 86,400  
17.
(13 ) 

95.16  

18.
(13 ) 

177.58  

19.
(400 ) 

4,800  

20.
(13 ) 

151.58  

21.
(13 ) 

3,600  

22. (13  )  1,287  
23. (13 ) 3,600  

 ( )  

24.  7.86  
25.  10,800  
26.

 (6 ) 
112.44  

27.  (52 ) 2,340  
 161,642.42  

 
 

 
 138,179  

 161,642.42   
 1,074   88 

   6  
7.2  

 
 5W1H 

  5-6 
 

   14 
 

 

 
  

 ECRS 

 
 

  MTM-2 
  

7.2.1  5-6 

  
  MTM-2 
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  ECRS  
 4.5 

7.2.2  14 

 
 

1   
  

 13 /  
 

  
   

 

 
 2  

 
7.3  

 
 ECRS 

  
 5  5   

100   
   

  5   
1   100  

 
 

 2  MTM-2  
5-6 

 
 

( ) 
 

( ) (TMU) 
 
 
 

 

140 
124 
16 

-11.12 % 

190 
166 
24 

-14.12 % 

7,690 
6,977 
713 
-9.27 

 
 5 

  1,000  
   9.27% 

 92.71   14 
  

 
  

  
 

  
  13 

 (  1 )  7  
 2   

156  114.66  
7.4  

 5 
 

  6  

  
 E   

 MTM-2 
  14 

  
 S =  
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 4 Summary of research 
Summary of research 

Method number 
of 

process 

standand 
time (s) 

After 27 186,445 
Before 27 186,138 

Difference 0 307 
Performance(%) 0.00 +0.164 

  
    

   161,642.12 
 161,451.48  

 0.12%  0.15% 
 1.14%  

 
186,445.268  

 186,138.701   0.164 % 
 6  

(  = 3861 / ) 
 
8.   

1) 
 

 
2) 

 
 

 

  
3)   

 
   

4)    
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CLS-10-012 

 
 MTM-2  

 
Determination of Standard Time for Peeling Pineapples Using MTM-2 

Technique: A case study of Maliwan Phulae Factory 
 

 1  2   3   4  

 
 

   
  

 MTM-2    .        
.   MTM Analysis Sheet 

  
 40  

      
   

  1   3,057.5 /   2 
 2,062.0 /   3   

  1590.9 /   4   
  4,824.8 /  

 3,000  
    MTM 2 

    
  

 : , MTM-2,  
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1.   

 
 

 

     
       

 
  

 
 

   
   

 

 
 

    

 

  
 

 3-6  
 5   500   16 

  8  1  

 
 40   

 
 25   2   

 5  
 1   1  

 2  
 2  

 2  

 
 
 

MTM-2    

  
 
 

 
 
2.  

 
 

 
3.  
 -  

  
 MTM2 

 -   
6    2562  
2563 

 -  
 

   
 
4.   

  
 MTM-2 

 
 

 

5.   

  MTM-2  
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5.1   ( Work Study ) 
 ( Work Study ) 

  
 

 

 

 
 

 2   [1] 
5.1.1  (Method  Study)  

 
   

 
5.1.2  (Work Measure- 

ment)  
  

(Standard Time)    
 

 
 (Production Standard)   

 
5.2  
   

  
 “ ” [2] 

5.2.1  
 4  

1.   
 

 
  

(Normal Time)  
NT = Selected Time x Rating Factor 

 
 NT   =   
 Selected Time   =  

 
 Rating Factor    =  

 
2.  (Work Sampling)  

 

 
3. 

 (Standard Data and Formulas) 

 
  

   
4. 

 ( 
Predetermined-Time System or Synthesis 
Time) 

 
 

    MTM  Work Factor 
     

5.2.2  MTM [2] 
  MTM  MTM 

 
 

  MTM-1  
 3   19   

 1.  8  
 2.  9  
 3.  2  
  19  
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   MTM 
 1.   
 2.   
 3.   MTM 
 4.   
 

 MTM   
  

  

 MTM 
 

 

  
 MTM  

  MTM 
 

 
 

  MTM  MTM-1 
 

 
 

 MTM-2 
 MTM-1 

 MTM-1 
 MTM-2  9   

 1.  GET    ( G ) 
 2.  PUT    ( P ) 
 3.  APPLY PRESSURE  ( A ) 
 4.  REGRASP   ( R ) 

5.  EYE ACTION   ( E ) 
 6.  CRANK    ( C ) 

 7.  STEP MENTION  ( S ) 
 8.  FOOT MOTION  ( F ) 
 9.  BEND AND ARISE  ( B ) 

5.2.3MTM-2 Card Simultaneous 
Action [3] 
 

 
      Always Simo 

    
             P     Simo with practice  

   
            VP   Simo with practice within the 
area of normal vision 

 
             Never Simo : add overlap 

 
            W     Simo without weight 

 2   
 

 
 

 1  
 

 1 GET ( G )  

    
  

 PUT ( P )  
   
   

G- , P-    
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  GET  PUT  3   
A     

 
B   

 
C    

 1  GA 
  

 PC  
 

 
 

 2  MTM-2 
:  21   

  

  2   

  45 
 ( GA )  13 TMU 
 ( PA ) 

 5   3 TMU 
 
6.  (  

 )  
 

 MTM-2 
 

 
 
 
 
 

6.1  
6.1.1  

 
- 

 
 -  

- 
   

6.1.2  

 MTM Analysis Sheet 
 

6.2  
-  

 -  
 

- 
   

  
 

 
 

6.3  
 

   
 1.  (Total time) 
 2.  (Normal  time)  

 x 1 TMU  1 TMU  0.036 
 
3.  (Standard time)  

 x ( 1 + PF&D )  PF&D (Personal 
Fatigue & Delay)   

  12 % 

 11 %  1 % 
 4.  
(UPH : Unit Per Hour)  3,600 / 
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 5.  (Capacity) 
UPH x Yield x Uptime x Working Hour  
Yield 

  Uptime 
  Working Hour 

 
 
7.     
7.1  
  

  
   

  
  

 3 
 

 
 

 3  
 

   3 
 4  

  
  1 

  
    

 
 

   2  
   

  
 

 2  
 

 2   
 1   
 

 3  
  

 1   6  ( ) 1   4 
 ( ) 

  1   500  
 

 
 

 

  
 

 4  

 
  

 3    
  

 
  

 
  

  
  

 
 

  
 MTM Analysis 

Sheet  
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 1 
 

 
 

Co
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H 

 

TM
U 

Co
de

 R
H 

 

 
 

1. 
 

GA 
45 

13 -  

2.  GB 
5 

7 
 

GB 
5 

2.  

3.   GB 
5 

7 
 

GB 
5 

3. 
 

4.  PC 
30 

30 P- 4. 

 
5.  P- 30 PC 

30 
5. 

 
6. 

  1 
PC 
30 

30 P- 6. 
 

7.  
 2-13 

P- 360 PC 
30 

7. 
 

 2-13 
(  12) 

8. hold - 30 PC 
30 

8. 
 

9.  GB 
5 

7 - 9. hold 

10. 
 

PC 
30 

30 - 10. hold 

 
 2 
 

 
 

Co
de

 L
H 

  

TM
U 

Co
de

 R
H  

 

11.  GB 
5 

7 - 11. hold 

12. 
 

P- 26 PC 
15 

12.  

13.  
 1  

PC 
30 

30 P- 13.  

14. 
 2-

13 

P- 312 PC 
15 

14.  
 2-13 

15.   GB 
5 

3 - 15. hold 

16. 
 

PC 
30 

30 - 16. hold 

 1  2 
 1  
 

PF&D  12% 
% Yields = 98 % 

 (Total time) 
  = 952 TMU 

 (Normal time) 
  = 952 x 0.036 x 60  
  = 2,056.32  

 (Standard  time) 
  = 2,056.32 x (1 + 0.12) 
  = 2,303.08    

 (UPH) 
  = 3,600 / 2,303.08 
  =  1.56    

 (Capacity) 
  = 1.56 x 0.98 x 8 
  = 12.23  

 25 
 25  x 12.23  = 305.75  

 1  10   305.75 x 10 
= 3,057.5  
 

 3  
 

 

Co
de

 L
H 

 

TM
U 

Co
de

 R
H 

    
 

1. 

 20 
 

- 556 - 1. 

 20 
 

2. 
 

 1 

PC 
45 

36 PC 
45 

2. 
 

 1 
3. 

 (  
60 ) 

PB 
45 

1,440 PB 
45 

3. 
 

(  60 ) 

4. 
 

 2 

PC 
45 

36 PC 
45 

4. 
 

 2 
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5. 
 (  

60 ) 

PB 
45 

1,440 PB 
45 

5. 
 

(  60 ) 
6. 

  
PC 
45 

36 PC 
15 

6. 
  

7.  60 
 

- 1,667 - 7.  
60  

8. 

 (  
60 ) 

PB 
45 

1,440 PB 
45 

8. 
 

(  60 ) 

9. 

 5  

- 139 - 9. 

 5  

 
 3 

 2  
 (Total time) 

  = 6,790 TMU 
 (Normal time) 

  = 5,086 x 0.036   
  = 244.44  

 (Standard time) 
  = 244.44 x ( 1 + 0.12 ) 
  = 273.77    

 (UPH) 
  = 3,600 / 273.77 
  = 13.15    

 (Capacity) 
  = 13.15 x 0.98 x 8 
  = 103.1  

 2   2  x 
103.1   = 206.2  

 2,062  
 

 4  
 

 

Co
de

 L
H 

  

TM
U 

Co
de

 R
H  

 

1.
 3  

- 83 - 1.
 3  

2.  GB 18 - 2.  

45 

3. hold - 14 GC 
5 

3.  

4. hold - 23 GC 
30 

4. 
  1 

5. hold  30 PC 
30 

5. 
 1  

6.  
4-5 (  5 

)  

 265 - 6.  
4-5 (  5 

) 
7. hold - 36 PC 

45 
7. 

 
8. hold - 7,334 - 8.  

2-7 (  19 
) 

9. 
 3 

 

- 83 - 9. 
 3  

 
 4 

 3  
 (Total time) 

  = 7,886 TMU  
 (Normal time) 

  = 6,839 x 0.036 x 1   
  = 283.90  

 (Standard time) 
  = 283.90 x ( 1 + 0.12 ) 
  = 317.96    

 (UPH) 
  = 3,600 / 317.96 
  = 11.32  

 (Capacity) 
  = 11.32 x 0.98 x 8 
  = 88.77    

 5   
5  x 88.77  = 443.83  

 4,438.3  (1  10 
 20 ) 
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CLS-11-001 

 
     

Selection of suppliers of textile fabrics from abroad 
Case study : ABC Corporation Limited 
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CLS-11-004 

 
  

     
Selection of Suppliers for Home Decoration Artificial Flowers and Plants  

From China: Case Study of HOME ASIA  CO.,LTD.  
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CLS-11-005 
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Selection of electronics parts supplier from Malaysia : 

Case Study ABC Company Limited.  
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CLS-11-006 

 
   RL and  
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Selection of suppliers furniture marble table : Case Study of RL and  
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CLS-11-007 
 

 
 

Marketing mix factors that affect decision making buy an herbal tea               
of consumers in Nakhon Pathom province. 
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