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This research project primary objective is to study how to plan supply-chain management
of the two herbal extracts production of Government Pharmaceutical Organization (GPO): Crude
Capsicum and Crude Xantrophill. The efficient and harmonious supply-chain system will greatly
give competitive advantages to the organization in the ever-changing and complex market.

The study begins from up-stream, agricultural level, to down-stream industries, the high
technology factory and delivery processes to customers. The research comprises these important
aspects: demand forecasting, material procurement, inventory control, production planning
simulations and product distribution. Demands are forecasted in order to calculate the amount of
material needed to procure for production along with planning the input inventories. The
simulation was done to address a step where bottle-neck problem exists by choosing the scenario
in which the total cost is lowest while the production capacity is not less than forecasted demand.
Also, the simulation compares the suitability between employing current staff to produce and
outsourcing ones from reliable places.

The results of this research are, firstly, the demand forecasted result has less than 12%
errors. For material procurement, it is found that buying is better than producing by oneself, that is
more suitable according to the Making or Buying Decision criteria. Finally, in the production
simulation, it is less arguable that employing more staff on site to produce is better than

outsourcing on top of the fact that the cost is also lower 2,027 494 Baht per year.
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Annual Product Costs, Based on Size of the Order
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The line infersects the y axis where y = a. The slope of the line = b.
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Uwa | hou gdad () qﬂmﬁﬁgﬂaﬂmmﬂqumam (AU)
2546 1 6.06
2 7.32
3 8.90
4 11.86
5 6.83
6 10.25
7 6.43 7.35
8 3.58 7.58
9 5.79 7.94
10 4.77 8.18
11 6.46 8.25
12 8.22 8.29
2547 13 9.54 8.35
14 9.42 8.58
15 15.34 8.75
16 11.17 8.86
17 9.27 8.97
18 8.73 9.02
19 9.45 9.01
20 6.12 9.03
21 7.21 9.22
22 6.01 9.62
23 7.83 9.77
24 8.08 9.74
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9 Pou gulasd (@) qﬂmﬁﬁgﬂaﬂmmﬂquma (#)
2544 13 3.41
14 3.08
15 5.33
16 4.12
17 4.37
18 3.06
19 2.55 3.26
20 3.53 3.28
21 2.82 3.31
2 2.82 3.34
23 2.57 3.37
24 1.34 3.38
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2545 13 3.68 3.38
14 3.33 3.39
15 5.75 3.41
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17 4.72 3.44
18 3.00 3.45
19 2.50 3.47
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21 3.01 3.52
2 3.04 3.56
23 2.77 3.59
24 1.45 3.62
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34 3.28
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36 1.56
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4.4.1 W3n

o [ s I 9 ~ 1] v J a 9 1

dmsuglasangnaannuiluggniaaualnsiaNuduNUS LD UIFUFUATITLHIN

s I & A 3w s
gilaeAngnannNuiluggmauaziial ¥alaums Dt = L + (T dludumuvesaunsgilan
v Y

vy TagagmiAn L wazan T lagldaunisannoss¥audu(Linear regression) Iuitiag 1y

T1l5un5 Excel $ralumsmivnaaz laaaaniinei 4.6

M99 4.6 HAAIAT FTAVSNAU(L) HazmMuuHI(T)

Coefficients Standard Error
Intercept 7.986437889 0.433387292
X Variable 1 0.119966203 0.044636158




58
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year Forcast,Ft (AY)
month 2009 2010 2011 2012 2013
1 19.24 21.00 22.77 24.53 26.29
2 17.37 18.95 20.53 22.10 23.68
3 30.00 32.71 3541 38.11 40.82
4 23.16 25.23 27.30 29.37 31.44
5 24.58 26.76 28.94 31.12 33.31
6 16.67 18.14 19.61 21.07 22.54
7 13.87 15.08 16.29 17.50 18.72
8 19.80 21.51 23.23 24.95 26.67
9 15.68 17.03 18.39 19.74 21.09
10 15.80 17.15 18.51 19.86 21.21
11 14.37 15.59 16.82 18.04 19.26
12 7.50 8.13 8.77 9.40 10.03
Total 218.05 237.30 256.55 275.80 295.05
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4.4.2 M504

s

) [ { 3 v o Aa [
dmSugilasnngnasanuiluggmaasdinzianuduiusuunFaduasesenin
s I & A 3 o 7
giaaangnannnuiluggmanazia §auns Dt = L + (T Wudunuvesaunisglan
v Y
vy Tagagmian L wazA T Tasldaunmsonoooidudu(Linear regression) 1uitiay 1y

T35 Excel ¥ralumsmivnmaz laaiaenisnei 4.8

M3199 4.8 HAAIA TTAVSNAU(L) HazAmuuIN (T)

Coefficients Standard Error
Intercept 3.332730131 0.097958513
X Variable 1 0.048329268 0.026439803
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A ' A 3 o ~ '
o F, =naundsand lmudsavessoaviglugiauia t
' A & o A 9 '
T, =aunasons lwudsaveauud Taylugianant

Q‘{Q I ! d‘
a = dulszansFusouvosA RNy

[ a Q(Q =
B =dulszansyasouves

[ Y I J
vingumsasodSudeyaninszan uua Tdunazanuwiuggma 1dgdasdves

usu InWalvuaauaaalumsian 4.9

~ J dJ d N v =
M3197 4.9 yaasyammsnennsaiasaualanuluila.a. 2009-2013

year Forcast ,Ft (Tons)
month 2009 2010 2011 2012 2013
1 6.44 6.81 7.17 7.53 7.89
2 5.78 6.10 6.42 6.75 7.07
3 9.91 10.46 11.01 11.57 12.12
4 7.60 8.02 8.44 8.86 9.29
5 8.01 8.45 8.90 9.34 9.78
6 5.40 5.70 5.99 6.29 6.59
7 4.46 4.71 4.95 5.20 5.44
8 6.33 6.68 7.02 7.37 7.71
9 4.99 5.26 5.53 5.80 6.07
10 4.99 5.26 5.53 5.80 6.07
11 4.51 4.76 5.00 5.24 5.49
12 2.34 2.47 2.59 2.72 2.84
Total 70.76 74.66 78.56 82.46 86.36
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4.5.1 W3D
[ a d A . ]
MIIAANUAANAIAVDINTNEINTAINT N a5 19 11)51ATU Microsoft Excel %2811
o 4 ) ~ J =
msfald mugasmssiuaiinanda
d a [ 4 a 1 { {
AMSNEINTANAANVUNINNT N 3A1 Mean Absolute Deviation (MAD) 1nagh 1.02 uaz

A1 %Error N1 10.62% aauaad 115199 4.10

a \ A A v d N
131491 4.10 uaﬂamm1Nﬂmﬂmaauﬂ"lﬂmnmﬁwmnimuﬂﬂmnu

Seaasonal | Forcast | Mean squared
Year | month | demand | Level Lt | Tread Tt MADt | %Error
Factor St Ft Error MSEt
7.99 0.12
2003 1 6.06 8.05 0.11 0.87 7.03 0.95 0.97 16.08
2 7.32 8.15 0.11 0.93 7.56 0.50 0.61 3.26
3 8.90 8.16 0.10 1.45 11.96 3.46 1.42 34.38
4 11.86 8.29 0.11 1.34 11.09 2.74 1.26 6.51
5 6.83 8.41 0.11 0.78 6.54 2.21 1.07 4.17
6 10.25 8.62 0.12 0.97 8.26 2.50 1.22 19.40
7 6.43 8.66 0.11 0.92 8.01 2.50 1.27 24.44
8 3.58 8.67 0.10 0.52 4.56 2.31 1.23 27.53
9 5.79 8.76 0.10 0.67 5.90 2.05 1.11 2.01
10 4.77 8.85 0.10 0.55 4.84 1.85 1.01 1.57
11 6.46 8.97 0.10 0.68 6.13 1.69 0.95 5.22
12 8.22 9.14 0.11 0.79 7.18 1.64 0.95 12.66
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Seaasonal | Forcast | Mean squared
Year | month | demand | Level Lt | Tread Tt MADt | %Error
Factor St Ft Error MSEt

2004 113 9.54 9.33 0.12 0.87 8.02 1.69 1.00 | 15.87
14 9.42 9.49 0.12 0.93 8.75 1.60 0.97 7.09
15 15.34 9.66 0.12 1.45 13.90 1.63 1.00 9.41
16 11.17 9.71 0.12 1.34 13.13 1.77 1.06 17.49
17 9.27 9.93 0.13 0.78 7.65 1.82 1.10 17.45
18 8.73 10.00 0.12 0.97 9.75 1.78 1.09 11.76
19 9.45 10.13 0.12 0.92 9.27 1.68 1.04 1.84
20 6.12 10.33 0.13 0.52 5.34 1.63 1.03 12.69
21 7.21 10.47 0.13 0.67 7.04 1.55 0.99 2.26
22 6.01 10.63 0.13 0.55 5.79 1.49 0.95 3.63
23 7.83 10.79 0.14 0.68 7.37 1.43 0.93 5.88
24 8.08 10.89 0.13 0.79 8.65 1.38 0.92 7.10

2005 25 9.41 11.02 0.13 0.87 9.57 1.33 0.89 1.69
26 10.14 11.14 0.13 0.93 10.32 1.28 0.86 1.78
27 19.16 11.37 0.14 1.45 16.31 1.53 0.93 14.87
28 16.99 11.57 0.15 1.34 15.45 1.56 0.96 9.07
29 7.08 11.58 0.13 0.78 9.13 1.65 0.99 28.91
30 10.10 11.65 0.13 0.97 11.37 1.65 1.00 12.52
31 12.86 11.89 0.14 0.92 10.79 1.74 1.04 16.09
32 6.78 12.08 0.14 0.52 6.26 1.69 1.02 7.56
33 8.31 12.23 0.14 0.67 8.23 1.64 0.99 0.92
34 6.69 12.37 0.14 0.55 6.76 1.59 0.96 1.07
35 7.69 12.45 0.14 0.68 8.57 1.57 0.96 11.43
36 9.33 12.55 0.13 0.79 9.96 1.54 0.95 6.71
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A
4.5.2 11504
o Aa L4 A Y .

MSIANNUAANAIAVDINITNINTAUAIUTO 13150 1% 1Usunsu Microsoft  Excel
' o 9 o A 1 =3
ﬂfﬂﬂbluﬂ'liﬂ'luﬂ]m"lﬂ G]HJ@:GﬁﬂWiﬂ'lu'Jm‘ﬂﬂaTJﬂ\?

1 d a o 4 1 J

FIUMTNOINTUNIANUNVINANITBINDINAT Mean Absolute Deviation (MAD)

S A o = o =
RagNn 0.2 1aguN1%Error N1 5.04% Tagszana auaasluasian 4.11

d' A d' 4 J =
AN 4.11 !!ﬁﬂﬂﬂ'31Nﬂﬁ1ﬂ!ﬂﬁﬂuﬂ“ﬂﬂ]ﬂﬂ15ﬂﬂ1ﬂim!!muiﬂw'61

Seaasonal | Forcast | Mean squared
Year | month | demand | Level Lt | Tread Tt MADt | %Error
Factor St Ft Error MSEt
3.332730 | 0.048329
2001 1 3.41 3.3940 0.0496 0.94 3.17 0.06 0.24 7.12
2 3.08 3.4557 0.0508 0.84 2.88 0.05 0.22 6.56
3 533 3.5178 0.0520 1.43 5.01 0.07 0.26 6.01
4 4.12 3.5801 0.0530 1.09 3.89 0.06 0.25 5.47
5 4.37 3.6425 0.0539 1.14 4.16 0.06 0.24 4.93
6 3.06 3.7109 0.0554 0.77 2.84 0.06 0.24 7.28
7 2.55 3.7797 0.0567 0.63 2.38 0.05 0.23 6.62
8 3.53 3.8424 0.0573 0.89 3.42 0.05 0.21 3.06
9 2.82 3.9065 0.0580 0.70 2.73 0.04 0.20 3.35
10 2.82 3.9687 0.0584 0.70 2.76 0.04 0.19 2.06
11 2.57 4.0304 0.0587 0.63 2.53 0.04 0.17 1.62
12 1.34 4.0916 0.0590 0.32 1.33 0.03 0.16 1.19
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d’ A A 1'% d a 1
M3 4.11 taasnnuAMIanaUN laanmsnennsasuInia (Av)

Seaasonal | Forcast | Mean squared
Year | month | demand | Level Lt | Tread Tt MADt | %Error
Factor St Ft Error MSEt

2002 13 3.68 4.1394 | 0.0579 0.94 3.89 0.03 0.16 5.73
14 3.33 4.1861 0.0568 0.84 3.51 0.03 0.17 5.60
15 5.75 4.2319 | 0.0557 1.43 6.06 0.04 0.18 5.45
16 4.44 4.2768 | 0.0546 1.09 4.68 0.04 0.18 5.28
17 4.72 4.3209 | 0.0535 1.14 4.96 0.04 0.18 5.10
18 3.00 4.3511 0.0512 0.77 3.36 0.05 0.19 11.92
19 2.50 4.3799 | 0.0490 0.63 2.78 0.05 0.20 11.33
20 3.81 4.4208 | 0.0482 0.89 3.95 0.05 0.19 3.77
21 3.01 44604 | 0.0473 0.70 3.13 0.04 0.19 3.99
22 3.04 4.5006 | 0.0466 0.70 3.14 0.04 0.19 3.26
23 2.77 4.5406 | 0.0459 0.63 2.85 0.04 0.18 3.01
24 1.45 4.5803 | 0.0453 0.32 1.49 0.04 0.18 2.76

2003 25 3.97 4.6060 | 0.0433 0.94 4.34 0.04 0.18 9.26
26 3.59 4.6312 | 0.0415 0.84 3.89 0.05 0.19 8.47
27 6.20 4.6561 0.0399 1.43 6.68 0.05 0.20 7.69
28 4.79 4.6807 | 0.0383 1.09 5.12 0.05 0.20 6.93
29 5.09 4.7053 | 0.0370 1.14 5.40 0.06 0.21 6.18
30 3.56 4.7370 | 0.0364 0.77 3.64 0.05 0.20 2.28
31 2.96 4.7694 | 0.0360 0.63 3.02 0.05 0.20 1.76
32 4.11 4.7952 | 0.0350 0.89 4.29 0.05 0.20 4.41
33 3.24 4.8205 | 0.0340 0.70 3.38 0.05 0.20 4.22
34 3.28 4.8472 | 0.0333 0.70 3.39 0.05 0.19 3.11
35 2.99 4.8745 | 0.0327 0.63 3.06 0.05 0.19 2.52
36 1.56 4.9025 | 0.0322 0.32 1.59 0.05 0.19 1.95
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i J A v
M3191 7.2 MynuaasteyaglasnvenEnaaiifeansnsgnszyi el 1.4.2009-2013

year Forcast Raw material W5 e, Ft (A1)
month 2009 2010 2011 2012 2013
1 353.04 385.33 417.62 44991 482.19
2 318.71 347.64 376.57 405.50 434.43
3 550.41 599.99 649.58 699.16 748.75
4 424.87 462.86 500.85 538.84 576.83
5 450.89 490.91 530.93 570.95 610.97
6 305.78 332.72 359.66 386.60 413.54
7 254.37 276.62 298.87 321.12 343.37
8 363.14 394.67 426.21 457.74 489.27
9 287.68 312.48 337.28 362.08 386.88
10 289.86 314.66 339.47 364.28 389.09
11 263.67 286.08 308.48 330.89 353.30
12 137.58 149.18 160.79 172.40 184.01
39U 4,000.00 4,353.16 4,706.32 5,059.48 5,412.63
maei 73 masageyadumumsmisawinudsania
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i J M
M1 7.4 Mawaasveyaglasnvesaasesaaiidesmsnienszyiingd n.a.2009-2013

year Forcast ,Ft (Tons)
month 2009 2010 2011 2012 2013
1 1,474,919 1,557,981 1,641,043 1,724,106 1,807,168
2 1,322,388 1,396,513 1,470,637 1,544,762 1,618,886
3 2,268,363 2,394,921 2,521,480 2,648,038 2,774,596
4 1,739,390 1,835,986 1,932,583 2,029,179 2,125,776
5 1,833,938 1,935,316 2,036,694 2,138,072 2,239,450
6 1,235,934 1,303,941 1,371,949 1,439,957 1,507,964
7 1,021,687 1,077,649 1,133,612 1,189,574 1,245,536
8 1,449,331 1,528,356 1,607,381 1,686,407 1,765,432
9 1,141,463 1,203,420 1,265,377 1,327,335 1,389,292
10 1,142,911 1,204,668 1,266,424 1,328,180 1,389,937
11 1,033,534 1,089,130 1,144,726 1,200,322 1,255,918
12 536,142 564,854 593,565 622,276 650,988
39U 16,200,000 17,092,736 17,985,472 18,878,207 19,770,943
M3 7.5 msapldeyadumumanieuaeanisaia
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M3199 7.6 maauaasnmlsaadulanlFlusuudiaesmsnseunnuiadasia (Aggregate Plan Decision Variable)

. Suawdn | Idaueen | Swwauauau | arnen | dudineads S| Pamngng | nandnd
B0 PAAADN
GIN) (A1) (A1) Mlansy) | (lansy) Mlansy) | (Mlansy)
Period Ht Lt Wt Ot It St Ct Pt Demand
0.00 0.00 0.00 400.00 0.00 0.00 0.00 0.00
1.00 0.00 0.00 400.00 3,174.95 0.00 0.00 0.00 671,749.55 671,750
2.00 0.00 0.00 400.00 32,000.00 0.00 0.00 15,276.02 960,000.00 | 975,276
3.00 0.00 0.00 400.00 11,667.47 0.00 0.00 0.00 756,674.66 | 756,675
4.00 0.00 0.00 400.00 0.00 0.00 0.00 0.00 617,518.32 | 617,518
5.00 0.00 0.00 400.00 0.00 0.00 0.00 0.00 577,537.18 | 577,537
6.00 0.00 0.00 400.00 0.00 0.00 0.00 0.00 401,244.34 | 401,244

A 7.7 maaasauundslsaadulaluuudiaesmsnumemMsassnns nuAsdaia (Aggregate plan cost)

Periodt | Hiring Cost Layoff Cost | Regular time Over time Inventory Stock out Subcontract Material
1.00 0.00 0.00 2,015,248.65 14,287.30 0.00 0.00 0.00 16,873,112.61
2.00 0.00 0.00 2,880,000.00 144,000.00 0.00 0.00 106,932.14 25,181,900.49
3.00 0.00 0.00 2,270,023.97 52,503.60 0.00 0.00 0.00 19,208,553.06
4.00 0.00 0.00 1,852,554.95 0.00 0.00 0.00 0.00 15,437,957.89
5.00 0.00 0.00 1,732,611.55 0.00 0.00 0.00 0.00 14,438,429.60
6.00 0.00 0.00 1,203,733.01 0.00 0.00 0.00 0.00 10,031,108.40
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m3af 7.9 maaaasialsdadulaildlusuuias unsaumuseanriadauin(Aggregate Plan Decision Variable)

. Suawdn | Tviau $uau anne | dudinena L | hamngw | nandnd
91901 VIATADN
MY) | #9n(AY) | ANAU@EY) | (Dansy) (M Tansy) (" Tansw) (M Tansy)

Period Ht Lt Wt Ot It St Ct Pt Demand
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.00 400.00 0.00 400.00 32,000.00 0.00 0.00 877,306.91 1,920,000.00 2,797,306.91
2.00 0.00 0.00 400.00 32,000.00 0.00 0.00 2,087,752.39 | 1,920,000.00 4,007,752.39
3.00 0.00 0.00 400.00 32,000.00 0.00 0.00 1,149,871.91 | 1,920,000.00 3,069,871.91
4.00 0.00 0.00 400.00 32,000.00 0.00 0.00 551,018.26 1,920,000.00 2,471,018.26
5.00 0.00 0.00 400.00 32,000.00 0.00 0.00 364,371.58 1,920,000.00 2,284,374.35
6.00 0.00 0.00 400.00 14,483.81 0.00 0.00 0.00 1,569,676.19 1,569,676.19

A9 7.10 msisaasnununtlsaadulalusuudiassmsnamumsimIenainseauiadania (Aggregate plan cost)

Period t Hiring Cost Layoff Cost | Regular time Over time Inventory Stockout Subcontract Material
1.00 2,880,000.00 0.00 2,880,000.00 72,000.00 0.00 0.00 3,509,227.62 42,439,603.58
2.00 0.00 0.00 2,880,000.00 72,000.00 0.00 0.00 8,351,009.55 60,596,285.82
3.00 0.00 0.00 2,880,000.00 72,000.00 0.00 0.00 4,599,487.65 46,528,078.70
4.00 0.00 0.00 2,880,000.00 72,000.00 0.00 0.00 2,204,073.03 37,545,273.87
5.00 0.00 0.00 2,880,000.00 72,000.00 0.00 0.00 1,457,486.30 34,745,573.63
6.00 0.00 0.00 2,354,514.28 32,588.57 0.00 0.00 0.00 23,762,399.94
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B (A1) (A1) (A1) Mlansy) | (Mlansy) | (Nlansy) (nlansy) (nlansy) (nlansy)
Period Ht Lt Wt Ot It St Ct Pt Demand

0 0 0 0 0 0 0 0

1 400 0 400 3,175 0 0 0 671,750 671,750
2 0 0 400 32,000 0 0 15,276 960,000 975,276
3 0 0 400 11,667 0 0 0 756,675 756,675
4 0 14 386 0 0 0 0 617,518 617,518
5 0 25 361 0 0 0 0 577,537 577,537
6 0 110 251 0 0 0 0 401,244 401,244
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B (A1) (A1) (A1) Mlansy) | Mlansy) | (Dlansy) (nlansy) (nlansy) (nlansy)
Period Ht Lt Wt Ot It St Ct Pt Demand
0 0 0 0 0 0 0 0
1 400 0 400 32,000 0 0 877,307 1,920,000 2,797,307
2 0 0 400 32,000 0 0 2,087,752 1,920,000 4,007,752
3 0 0 400 32,000 0 0 1,149,872 1,920,000 3,069,872
4 0 0 400 32,000 0 0 551,018 1,920,000 2,471,018
5 0 0 400 32,000 0 0 364,374 1,920,000 2,284,374
6 0 0 400 14,484 0 0 0 1,569,676 1,569,676
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Period t | Hiring Cost | Layoff Cost | Regular time Over time Inventory Stock out Subcontract Material
1.00 0.00 0.00 2,351,123.42 16,668.51 0.00 0.00 0.00 16,873,112.61
2.00 0.00 0.00 3,360,000.00 168,000.00 0.00 0.00 106,932.14 25,181,900.49
3.00 0.00 0.00 2,648,361.30 61,254.19 0.00 0.00 0.00 19,208,553.06
4.00 0.00 0.00 2,161,314.10 0.00 0.00 0.00 0.00 15,437,957.89
5.00 0.00 0.00 2,021,380.14 0.00 0.00 0.00 0.00 14,438,429.60
6.00 0.00 0.00 1,404,355.18 0.00 0.00 0.00 0.00 10,031,108.40

ﬂTﬂ\Tﬁ 7.16 ﬂﬁnuamimazsﬁﬂﬂﬁ’unumaamsm%ﬂum’aﬁmuﬁ’ansﬁ%’nwﬁnammﬂmwen

Periodt | Hiring Cost | Layoff Cost | Regular time Over time Inventory Stock out Subcontract Material
1.00 0.00 0.00 3,360,000.00 84,000.00 0.00 0.00 3,509,227.62 42,439,603.58
2.00 0.00 0.00 3,360,000.00 84,000.00 0.00 0.00 8,351,009.55 60,596,285.82
3.00 0.00 0.00 3,360,000.00 84,000.00 0.00 0.00 4,599,487.65 46,528,078.70
4.00 0.00 0.00 3,360,000.00 84,000.00 0.00 0.00 2,204,073.03 37,545,273.87
5.00 0.00 0.00 3,360,000.00 84,000.00 0.00 0.00 1,457,497.40 34,745,615.25
6.00 0.00 0.00 2,746,933.33 38,020.00 0.00 0.00 0.00 23,762,399.94
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Customer Truck Capacity unit Customer Truck Capacity unit
Small 3000 kg Small 3000 kg
Medium 4000 kg Medium 4000 kg
Large 7000 kg Large 7000 kg
1 2
Monthly Demand 2000 kg Monthly Demand 5000 kg
Distance 289.2 km Distance 482.22 km
Replenishment Interval 1 2 3 4 Replenishment Interval 1 2 3 4
Load Size 2000 4000 6000 8000 Load Size 5000 10000 15000 20000
No of Trucks (Small) 1 2 2 3 No of Trucks (Small) 2 4 5 7
Cost per ton (Small) 2038.1 2038.1 1358.7 1528.6 Cost per ton (Small) 2051.2 2051.2 1709.4 1794.8
No of Trucks (Medium) 1 1 2 2 No of Trucks (Medium) 2 3 4 5
Cost per ton (medium) 3084.5 1542.3 2056.3 1542.3 Cost per ton (medium) 3046.7 2285.0 2031.1 1904.2
No of Trucks (Large) 1 1 1 2 No of Trucks (Large) 1 2 3 3
Cost per ton (Large) 3696.0 1848.0 1232.0 1848.0 Cost per ton (Large) 1864.4 1864.4 1864.4 1398.3
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Customer Truck Capacity unit Customer Truck Capacity unit
Small 3000 kg Small 3000 kg
Medium 4000 kg Medium 4000 kg
Large 7000 kg Large 7000 kg
3 4
Monthly Demand 3000 kg Monthly Demand 1485 kg
Distance 256.88 km Distance 208.48 km
Replenishment Interval 1 2 3 4 Replenishment Interval 1 2 3 4
Load Size 3000 6000 9000 12000 Load Size 1485 2970 4455 5940
No of Trucks (Small) 1 2 3 4 No of Trucks (Small) 1 1 2 2
Cost per ton (Small) 1300.0 1300.0 1300.0 1300.0 Cost per ton (Small) 2448.6 1224.3 1632.4 1224.3
No of Trucks (Medium) 1 2 3 3 No of Trucks (Medium) 1 1 2 2
Cost per ton (medium) 1975.5 1975.5 1975.5 1481.7 Cost per ton (medium) | 3746.5 1873.3 2497.7 1873.3
No of Trucks (Large) 1 1 2 2 No of Trucks (Large) 1 1 1 1
Cost per ton (Large) 2356.3 1178.1 1570.8 1178.1 Cost per ton (Large) 4434.2 22171 1478.1 1108.6
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Customer Truck Capacity unit Customer Truck Capacity unit
Small 3000 kg Small 3000 kg
Medium 4000 kg Medium 4000 kg
Large 7000 kg Large 7000 kg
1 2
Daily Demand 2000 kg Daily Demand 5000 kg
Distance 289.2 km Distance 482.22 km
Replenishment Interval 1 2 3 4 Replenishment Interval 1 2 3 4
Load Size 2000 4000 6000 8000 Load Size 5000 10000 | 15000 | 20000
No of Trucks (Small) 1 2 2 3 No of Trucks (Small) 2 4 5 7
Cost per ton (Small) 2038.1 2038.1 | 1358.7 | 1528.6 Cost per ton (Small) 2051.2 | 2051.2 | 1709.4 | 1794.8
No of Trucks (Medium) 1 1 2 2 No of Trucks (Medium) 2 3 4 5
Cost per ton (medium) 3084.5 15423 | 2056.3 | 1542.3 Cost per ton (medium) 3046.7 | 2285.0 | 2031.1 | 1904.2
No of Trucks (Large) 1 1 1 2 No of Trucks (Large) 1 2 3 3
Cost per ton (Large) 3696.0 1848.0 | 1232.0 | 1848.0 Cost per ton (Large) 1864.4 | 1864.4 | 1864.4 | 1398.3
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Customer Truck Capacity unit Customer Truck Capacity unit
Small 3000 kg Small 3000 kg
Medium 4000 kg Medium 4000 kg
Large 7000 kg Large 7000 kg
3 4
Daily Demand 3000 kg Daily Demand 1485 kg
Distance 256.88 km Distance 208.48 km
Replenishment Interval 1 2 3 4 Replenishment Interval 1 2 3 4
Load Size 3000 | 6000 9000 12000 Load Size 1485 2970 4455 5940
No of Trucks (Small) 1 2 3 4 No of Trucks (Small) 1 1 2 2
Cost per ton (Small) 1300.0 | 1300.0 | 1300.0 | 1300.0 Cost per ton (Small) 2448.6 12243 | 16324 | 12243
No of Trucks (Medium) 1 2 3 3 No of Trucks (Medium) 1 1 2 2
Cost per ton (medium) 1975.5 | 1975.5 | 1975.5 | 1481.7 Cost per ton (medium) 3746.5 1873.3 | 2497.7 | 1873.3
No of Trucks (Large) 1 1 2 2 No of Trucks (Large) 1 1 1 1
Cost per ton (Large) 2356.3 | 1178.1 | 1570.8 | 1178.1 Cost per ton (Large) 4434.2 22171 1478.1 | 1108.6
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Customer Truck Capacity unit Customer Truck Capacity unit
Small 3000 kg Small 3000 kg
Medium 4000 kg Medium 4000 kg
Large 7000 kg Large 7000 kg
143 2
Daily Demand 5000 kg Daily Demand 5000 kg
Distance 295.84 km Distance 482.22 km
Replenishment Interval 1 2 3 4 Replenishment Interval 1 2 3 4
Load Size 5000 10000 15000 20000 Load Size 5000 10000 15000 20000
No of Trucks (Small) 2 4 5 7 No of Trucks (Small) 2 4 5 7
Cost per ton (Small) 1644.9 1644.9 1370.8 1439.3 Cost per ton (Small) 2051.2 2051.2 1709.4 1794.8
No of Trucks (Medium) 2 3 4 5 No of Trucks (Medium) 2 3 4 5
Cost per ton (medium) 2487.5 1865.6 1658.3 1554.7 Cost per ton (medium) | 3046.7 2285.0 2031.1 1904.2
No of Trucks (Large) 1 2 3 3 No of Trucks (Large) 1 2 3 3
Cost per ton (Large) 1491.7 1491.7 1491.7 1118.8 Cost per ton (Large) 1864.4 1864.4 1864.4 1398.3




Customer Truck Capacity unit
Small 3000 kg
Medium 4000 kg
Large 7000 kg
4
Daily Demand 1485 kg
Distance 208.48 km
Replenishment Interval 1 2 3 4
Load Size 1485 2970 4455 5940
No of Trucks (Small) 1 1 2 2
Cost per ton (Small) 2448.6 1224.3 1632.4 1224.3
No of Trucks (Medium) 1 1 2 2
Cost per ton (medium) 3746.5 1873.3 2497.7 1873.3
No of Trucks (Large) 1 1 1 1
Cost per ton (Large) 44342 | 2217.1 1478.1 1108.6
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Customer Truck Capacity unit Customer Truck Capacity unit
Small 3000 kg Small 3000 kg
Medium 4000 kg Medium 4000 kg
Large 7000 kg Large 7000 kg
1+3+4 2
Daily Demand 6485 kg Daily Demand 5000 kg
Distance 295.84 km Distance 482.22 km
Replenishment Interval 1 2 3 4 Replenishment Interval 1 2 3 4
Load Size 6485 12970 19455 25940 Load Size 5000 10000 15000 20000
No of Trucks (Small) 3 5 7 9 No of Trucks (Small) 2 4 5 7
Cost per ton (Small) 1902.4 1585.3 1479.6 1426.8 Cost per ton (Small) 2051.2 2051.2 1709.4 1794.8
No of Trucks (Medium) 2 4 5 7 No of Trucks (Medium) 2 3 4 5
Cost per ton (medium) 1917.9 1917.9 1598.3 1678.2 Cost per ton (medium) | 3046.7 2285.0 2031.1 1904.2
No of Trucks (Large) 1 2 3 4 No of Trucks (Large) 1 2 3 3
Cost per ton (Large) 1150.1 1150.1 1150.1 1150.1 Cost per ton (Large) 1864.4 1864.4 1864.4 1398.3
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