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Theeppipat Surapeepong 2007: An Application of Computer Simulation and Value Stream
Mapping for Roasted and Ground Coffee Plant. Master of Science (Agro-Industry Technology
Management), Major Field: Agro-Industry Technology Management, Department of Agro-Industry

Technology. Thesis Advisor: Mrs. Parthana Parthanadee, Ph.D. 112 pages.

Roasted and ground coffee industry has been growing rapidly in the last ten years and becomes one
of the highly competitive businesses in Thailand. By investigating production processes and improving
production efficiency, companies could gain a competitive advantage for this business. In this case study, a
small roasted and ground coffee producer was selected. The main products of the company are products Z and
T. The total sales of the company are growing rapidly and continuously, causing the current production
capacity to become insufficient. The objectives of this study were to determine appropriate ways to improve
efficiency in the production process of the plant and to improve the resource utilization rates. The techniques
used included computer simulation modeling technique for imitating the real production system, and Value
Stream Mapping (VSM) for identifying non-value-added activities and eliminating them from the current
production line. Three alternatives to improve product efficiency were evaluated through the use of computer
simulation model. These alternatives were: (1) rearranging the production schedule on the two roasting
machines; (2) determining the appropriate number of workers at the sorting operation, which is the bottleneck
of production line, and rotating them to other operations after their main job is finished; and (3) adjusting the

operating schedule of the workers at the packing operation for product T.

Computational results from the simulation model showed that: (1) sharing the resources in the
roasting operation could significantly balance the workloads between the machines and between the human
operators and reduced the idle time and the job waiting time; (2) appropriately increasing the number of
sorting workers that could be rotated to other operations after the main job was finished would decrease the
cycle time, the average worker utilization rates, the average overtime working hours, and the occurrences of
overtime at the sorting operation; and (3) changing the operating schedule of the workers at the packing
operation of product T resulted in a significant improvement in the average utilization rates of all resources

and reduction in the idle time from waiting for the preceding jobs in the production line.

Student’s signature Thesis Advisor’s signature
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X <0.846 24.5



95

a \
AT NNHINN N1 (§19)

!'Jﬁﬂ‘ﬁ'1‘%}1uﬂ15f’%ﬁlwaﬁﬁm%ﬂ]ﬂﬂlﬂ?@ﬂﬁzﬂﬁ 1 %}ﬂﬂﬁgﬂ'ﬂlla’ﬁgﬁll
(Wsonlans: 1) (Cumulative Distribution Functions; cdf)
X <0.870 67.1
X <0.894 74.8
X <0918 93.7
X<0.942 98.9
X <0.966 99.8
X <0.990 100.0

@ ] [ oy @ { 1 0911 a
aﬂumzmimﬂummmm%L‘}Juﬁjmmwuﬂ !,Lazna1ﬁﬁl%}1mmamuﬂ@umiwaﬁ

) @ o J a J {
ﬂ'Tﬁ‘ﬁ‘]Jfniﬁ%}'l\‘lLLUUﬂ1ﬁ’f)\1ﬁﬂ"l1!ﬂ1§ﬂ!ﬁ?ﬂﬂﬂuwmﬁﬂi%gllﬁﬂ\‘]ﬁluﬁ"ﬁNW‘H'}ﬂﬁ n2



Y o ' < v Yy & o lq v "o A o w ) o @
miNNuJﬂﬁ n2 aﬂymgﬂ’lillﬁﬂﬂllgﬂ\iﬂj’luu’ﬁ]g!ﬂuGUEN"UE]yja@nuu’]‘ﬂuﬂllagna']ﬁehfgluuﬁageuu@ﬂuﬂ’ﬁWa@ ANUTUNMTAINNUUUIIADIADIUNITU

9
@

TUADUNTHAN anbazMILINIIIANIIT Y N2y
1. mIAavIaingay
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- mulugesiim CONT (0.000, 60.000, 0.014, 87.500, 0.014, 115.000, 0.041, 142.500, 0.055, 170.000, 0.096, Alansudents
197.500, 0.397, 225.000, 0.452, 252.500, 0.479, 280.000, 0.726, 307.500, 0.740, 335.000, 0.740,
362.500, 0.740, 390.000, 0.753, 417.500, 0.781, 445.000, 0.808, 472.500, 0.808, 500.000, 0.863,
527.500, 0.863, 555.000, 0.877, 582.500, 1, 610.000)
- muvliug Tsifadh CONT (0.000, 67.000, 0.028, 101.100, 0.028, 135.200, 0.028, 169.300, 0.028, 203.400, 0.028, Alansusdonss
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442.100, 0.583, 476.200, 0.653, 510.300, 0.764, 544.400, 0.931, 578.500, 0.972, 612.600, 0.972,
646.700, 0.972, 680.800, 0.972, 714.900, 1, 749.000)
1.2 naillumsdavia
- mulugesidm CONT (0.000, 0.002, 0.082, 0.013, 0.753, 0.024, 0.945, 0.035, 0.959, 0.046, 0.959, 0.057, 0.973, wingen laniu
0.068, 0.986, 0.079, 1, 0.09)
- muvliiug Tsifad CONT (0.000, 0.004, 0.042, 0.009, 0.486, 0.015, 0.708, 0.020, 0.889, 0.026, 0.931, 0.031, 0.972, widen lansu
0.037, 0.986, 0.042, 1, 0.048)
2. msdaugndanlamlasunounsin
- 3maingAudviunaanansud Z 161 + WEIB (460, 1.34) Alansusediant
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CONT (0.000, 7.500, 0.024, 8.500, 0.024, 9.500, 0.049, 10.500, 0.049, 11.500, 0.073, 12.500, 0.122,
13.500, 0.171, 14.500, 0.220, 15.500, 0.244, 16.500, 0.244, 17.500, 0.317, 18.500, 0.317, 19.500,
0.415, 20.500, 0.463, 21.500, 0.512, 22.500, 0.561, 23.500, 0.634, 24.500, 0.634, 25.500, 0.707,
26.500, 0.732, 27.500, 0.780, 28.500, 0.829, 29.500, 0.854, 30.500, 0.878, 31.500, 0.878, 32.500,
0.878, 33.500, 0.878, 34.500, 0.878, 35.500, 0.878, 36.500, 0.878, 37.500, 0.902, 38.500, 0.902,
39.500, 0.902, 40.500, 0.902, 41.500, 0.902, 42.500, 0.902, 43.500, 0.902, 44.500, 0.902, 45.500,
0.902, 46.500, 0.902, 47.500, 0.902, 48.500, 0.902, 49.500, 0.902, 50.500, 0.902, 51.500, 0.902,
52.500, 0.902, 53.500, 0.902, 54.500, 0.902, 55.500, 0.902, 56.500, 0.902, 57.500, 0.902, 58.500,
0.902, 59.500, 0.902, 60.500, 0.902, 61.500, 0.902, 62.500, 0.902, 63.500, 0.902, 64.500, 0.927,
65.500, 0.927, 66.500, 0.927, 67.500, 0.927, 68.500, 0.927, 69.500, 0.927, 70.500, 0.927, 71.500,
0.951, 72.500, 0.951, 73.500, 0.951, 74.500, 0.951, 75.500, 0.951, 76.500, 0.951, 77.500, 0.951,
78.500, 0.951, 79.500, 0.951, 80.500, 0.951, 81.500, 0.951, 82.500, 0.951, 83.500, 0.951, 84.500,
0.951, 85.500, 0.951, 86.500, 0.951, 87.500, 0.976, 88.500, 0.976, 89.500, 1, 90.500)

CONT (0.000, 0.750, 0.001, 0.774, 0.011, 0.798, 0.186, 0.822, 0.245, 0.846, 0.671, 0.870, 0.748,
0.894,0.937,0.918, 0.989, 0.942, 0.998, 0.966, 1, 0.990)
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5.1 namlFlumsussquazdaimin
MNSUHAANIAS N FIA Z

- LULWARA YUIAVTTY 250 ATH

< o
- HUUAA YUI9UTIY 400 NN

CONT (0.000, 15.000, 0.011, 15.339, 0.040, 15.678, 0.212, 16.017, 0.925, 16.356, 0.988, 16.695,
0.999, 17.034, 0.999, 17.373, 0.999, 17.712, 0.999, 18.051, 1, 18.390)

CONT (0.000, 75.000, 0.001, 75.800, 0.010, 76.600, 0.034, 77.400, 0.039, 78.200, 0.047, 79.000,
0.096, 79.800, 0.599, 80.600, 0.908, 81.400, 0.940, 82.200, 0.976, 83.000, 0.996, 83.800, 0.999,
84.600, 0.999, 85.400, 0.999, 86.200, 0.999, 87.000, 0.999, 87.800, 0.999, 88.600, 0.999, 89.400,
0.999, 90.200, 1, 91.000)

CONT (0.000, 0.000, 0.643, 0.364, 0.912, 0.728, 0.953, 1.092, 0.980, 1.456, 0.986, 1.820, 0.988,
2.184, 0.994, 2.548, 0.998, 2.912, 0.999, 3.276, 1, 3.640)

CONT (0.000, 0.190, 0.027, 0.439, 0.054, 0.688, 0.081, 0.937, 0.216, 1.186, 0.432, 1.435, 0.676,
1.684, 0.784, 1.933, 0.919, 2.182, 0.946, 2.431, 1, 2.680)

CONT (0.000, 0.120, 0.000, 0.264, 0.006, 0.408, 0.018, 0.552, 0.136, 0.696, 0.367, 0.840, 0.663,
0.984, 0.799, 1.128, 0.905, 1.272, 0.935, 1.416, 0.941, 1.560, 0.970, 1.704, 0.970, 1.848, 0.976,
1.992, 0.976, 2.136, 0.988, 2.280, 0.988, 2.424, 0.994, 2.568, 0.994, 2.712, 0.994, 2.856, 1, 3.000)
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6.286, 0.643, 7.000, 0.643, 7.714, 0.786, 8.429, 0.786, 9.143, 0.857, 9.857, 0.857, 10.571, 0.929,
11.286, 1, 12.000)

TUADUMTHAR Anvazmsunuasnnueziiy HUY
- LUUIAR VIALITTY 500 T CONT (0.000, 0.000, 0.000, 0.183, 0.028, 0.365, 0.310, 0.547, 0.677, 0.730, 0.872, 0.912, 0.951, wnaen laniu
1.095,0.971, 1.277, 0.981, 1.460, 0.987, 1.643, 0.992, 1.825, 0.997, 2.008, 0.997, 2.190, 0.997,
2.373,0.999, 2.555, 0.999, 2.738, 0.999, 2.920, 0.999, 3.103, 0.999, 3.285, 1.000, 3.468, 1.000,
3.650)
- LUV VUIAVITY 7 NN CONT (0.000, 6.110, 0.071, 6.678, 0.071, 7.246, 0.143, 7.814, 0.286, 8.382, 0.429, 8.950, 0.643, wnaen laniu
9.518, 0.714, 10.086, 0.857, 10.654, 0.929, 11.222, 1, 11.790)
- UV VUIAVTTY 14 DTN CONT (0.000, 2.000, 0.037, 3.400, 0.370, 4.800, 0.667, 6.200, 0.815, 7.600, 0.926, 9.000, 0.963, wnaen laniu
10.400, 0.963, 11.800, 0.963, 13.200, 0.963, 14.600, 1, 16.000)
- UVVA VUIAVFTY 100 NFY 1.47 +2.53 * BETA (0.233, 0.0594) winaenlansu
- LUV VUIAVTTY 250 DT CONT (0.000, 0.080, 0.022, 0.631, 0.065, 1.182, 0.843, 1.733, 0.880, 2.284, 0.946, 2.835, 0.967, wnaen laniu
3.386, 0.978, 3.937, 0.989, 4.488, 0.989, 5.039, 1, 5.590)
52 nmﬁi%“lumsmsa;ua:%ufmﬁn CONT (0.000, 0.080, 0.022, 0.631, 0.065, 1.182, 0.843, 1.733, 0.880, 2.284, 0.946, 2.835, 0.967, wngen laniu
dmSunaanansuiviia T 3.386,0.978, 3.937, 0.989, 4.488, 0.989, 5.039, 1, 5.590)
. nanilFlunsaniinussysusidmsunda
Haaf A Z
- YPUIAVITY 7 NN CONT (0.000, 2.000, 0.143, 2.714, 0.214, 3.429, 0.286, 4.143, 0.429, 4.857, 0.429, 5.571, 0.643, wnaen laniu
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- YUIAVITY 14 NN 1+ WEIB (3.22, 1.3) winaen lansu

- YUIAVTIY 100 NFY 0.02 + LOGN (2.56, 2.55) winaen lansu

- VUINVTIY 250 nsu CONT (0.000, 0.000, 0.033, 0.225, 0.537, 0.450, 0.837, 0.675, 0.943, 0.900, 0.976, 1.125, 0.976, iAo lansy
1.350,0.976, 1.575, 0.984, 1.800, 0.992, 2.025, 1, 2.250)

- YUIAUTITY 400 5w CONT (0.000, 0.040, 0.006, 0.201, 0.432, 0.362, 0.805, 0.523, 0.876, 0.684, 0.935, 0.845, 0.953, wiaen lansu
1.005, 0.976, 1.166, 0.982, 1.327, 0.988, 1.488, 0.994, 1.649, 1, 1.810)
CONT (0.000, 0.000, 0.112, 0.214, 0.749, 0.429, 0.918, 0.643, 0.962, 0.857, 0.981, 1.071, 0.990, winaen lansu

- YUIAVTIY 500 NTY

1.286, 0.991, 1.500, 0.992, 1.714, 0.994, 1.929, 0.999, 2.143, 0.999, 2.357, 0.999, 2.571, 0.999,

2.786, 1, 3.000)
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7 23.63 21.63
8 23.44 23.35
9 23.32 27.37
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AUNATIUNWEDA 1A83T Kolmogorov-Smirnov Test N3zaUadAQMING 0.05 Wioun
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