Chapter IV
SIMULATION MODELING

4.1 Introduction

Asaresult of test in last chapter, we can know which layaut can generate the
st moving distance tltap rﬁe mean . that . layqut W% eg the er
oduc |V|rt]y S, ted| rence oﬁ oduct|V| shoul ared
et chiosen 1s'the simu at|on met ere are “3 reasons orc osmg thls

hcottotestﬁmse r|ment| theral tem .
g atnematic §i|s C0 [I)lcate? need Ior}%;er '[(IF]G
an% I%téonega elp Unclerstand the problem n deptrt and be useful for the

Therefore, the Simulation method s the appropriate method for this experime
ovveveﬁ th smui lon methog ﬁave somepé) Isacvantages. ?nt 1S Case, \Be r]
e t0 Show 3 main gisadvantages:

T ket e modeI uaI| ost for data collection V\‘I” be high
I}X cant be ere ntat ono the re %/stgrP complete
he precision of result rom simulation can't ke gefined

The process of simulation is shown in Figure 4-1 on the next page.
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Figure 4-1: Simulation Process of Study

4.2 Definition for Simulation Modeling
421 Modelinq Otﬂ'ec ive. To check the new chosen layout whether they can help to

Improve the productivity.

. According to the last .chapter, we cag.select WW layout should be the
suitgble fayout eq consl ernhge emovmt% |stance|an rF% ency. However, we
cant state’the new la Oﬂl can Jg reduce the material hanaling cost or rqguctlon
0 prove this questiop 1S 1o test the productivity oTnew Jayout because

H]rgebettgfe Wao%uctﬁnty means i e et haﬁglﬂng oS, e prodlggtlon time or
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the levels ofmvgntory ar%|mproveﬁ Thus, the simulation method | 'f Implemented to
compare the productivity between the current ayout and the chosen Tayolts.
4.2.2  Scope of Modkl

- Con[slder the orge for pIantAonI%(Oﬁ €S nd33|zef t%boﬁﬂeﬁ gn o

!QEQP s%mepér S%)aHF“C fjaottleery StamoyJ 6Wbottg % cant rshsgt i]e Same
?mount t0.Ca H?? emovmg time Dut It Instea hhe statistic
RO P L e
100 § %{t Caﬁ] armg P tebottle prOdUCtIOHP 0, most o?
Orclers cepen onte ott product|on time

4.3 Simplifying phase

431 Analysis Method
The analysis tool used to simulation is Promodel software.

The tests rﬁed for the data anaI S are Ch ?8 uare test.and t-test. Chi-square
dest IB the HDQP[\IE test because It caﬁ%%a% gc{ %oth iscrete and continlious
stribution. T-test can be used as test fort el valication.

432  Flow chart for simulation model
T0 make th model the worqu‘ [008SS S ouId be detr ingd clearly. Thus, the

working [orocess C [ESEN ecaise the size of chart Is {00 blg, It'S
necessary to Separate thEC a IﬂtO 1QUIES.



Figure 4-2a: Main mode! for Plastic production of factory A
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Figure 4-20: Sul-model of production for bottle A 100 ml.
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vinish?dg Produc)
Figure 4-2c: Sub-model of production for bottle A 200 ml.



Figure 4-2d: Sub-model of production for bottle A 300 m.



Figure 4-2e; Sub-model of production for bottle B 100 m.



Figure 4-2f. Sub-model of production for bottle B 200 ml.



Figure 4-2g; Sub-model of production for bottle B 300 m.
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Figure 4-2h: Sub-model of production for bottle ¢ 100 ml.
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Figure 4-2i: Sub-model of production for bottle ¢ 200 mil,
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Figure 4-2): Sub-model of production for bottle ¢ 300 mil.
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Figure 4-2k: Sub-model of proauiction for bottle D 100 mil.

ol



Figure 4-21: Sub-model of production for bottle D 200 ml.

5



Figure 4-2m: Sub-model of production for bottle D 300 ml.
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433 Processing time: processing time/ 1 order

enerally, the (Processrnq time of the macnrne Is the.time required fo rodu
one product att stqe ne. Inthis %aset rocessrngt P esn eant

rocessrnﬂ im m%Ftr means the proce shgtrmeo 1or er, The re
fusrn% S | arstesc edl ? ﬁﬁtron or tron IS pre %redt
(ﬁrro Hcto e same orger until finish the orcer. ustetrme nta Ie3
Used inthis case.

o i SEMEG terere%r g%jesrr errrrg

stribution of processing t sta on. e test
chosen to e fittin |str|but ot esIs of t |on IS
accepted | uare |ues are ess than oint fro u

cert invalue of deres ree om and signific ntI ve set et
test are shown In anpendix A-2, According to the test. we found that I |tt|n
istrioutions are. e normal strr ution. “Thelr means an stan ar devratrons a
shown In the table below.

Tahle 4-1: Processing time per L orcer of each station and each type of proaict

Processing time per 1 order (hours / 1 order)

%’ro‘(‘juc.t Station 18.2 stations Station 4 Station 6 Station 7
Means S.D. Means S.D. Means S.D. Means S.D. Means S.D.

Al 10.175 2.2 494 107 54 115 415 0.887 405 0.887
A2 1155 247 353 077 3775 0.78 2.95 0.67 2.88 0.62
A3 1851 421 215 048 225 048 3.86 0.843 3.66 0.84
B1 8.06 175 351 0.75 284 0.625 274 0.625
B-2 18.25 3.8 314 0.69 48 1.03 445 0.922
B-3 1269 278 166 0.36 2.58 0.6 2.375 0484
Gl 15.425 12 1726 2.69 1884 292 15.37 12 14.76 1.08
C-2 15.85 124 102 156 11.04 153 9.3 0.743 9.05 0.74
C3 1255 0.97 6.97 103 771 124 6.125 0.483 5.92 0.48
D1 834 0.625 6.35 082 5.56 0.45 53 0375
D-2 854 0.711 6.32 0.83 5125 0.483 4.89 0.42

1088 0.79 6.14 042 529 0384 5.19 0.39

Note: . . .
Processing time here includes set-Up time,
434 Orders

Ordlers are needed to ke the input of the Simulation system. Inthis case, there are 3
types o? 3er data neeé)ege d ¥

L Armival of orders
. Comrn of orders ro head uaﬂern reco ded in Vf hours 50 ﬂi

Interarrival” times N minu not rbe hus, fne.on
solution orHre coI ecte data IS toc ec at |sthe re ra |ty for use or orssox



arocess to simylate tp e arrival process. That done by le Itﬂnﬁ PiIsso
enote the nu ero orgers co rng neve ours nat

tettoc ec hypathesis of th rttrn istrioution | accegte
va UeS are ritical. om rg qHare taly,

aksqmg %r;frelew na\%]raSIQHI r.of order ¢ ato

ore eta 150 test car%e %ung mappendrxq !3

2. Categories of Oraers
In this. case, the.orders come in mode of one cate

-categories. That meaﬂ ere are {0

Or1es
CO ecteH data, We can estimate the ratlo betweent orr& 93 as the 1Qure

Figure 4-3: Ratio of order categories
435 Move time hetween station

N FOUHQ elween fta IOﬂé Wit
te mCiVE fime hSCa culate

muttiplied by the move time In one round. The total move round can be

ECAUSE OT INE SaIMe Ieas

éh

rtarn v
|ne |sé ﬁ
or ers per

beo earrrrcrgf at afi [IShere are main categrirr go e%rcﬁ%vé‘e'l andrslu
l?cod

move time between statro?s used in this case Cﬁn 't he the move time pe
qe the processin trme go
rom the tota erounﬁ etween stations In‘ga

ca?c

variable
-Square
uar

OI Oﬂ

our chy.

i

u?ated
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from the number of WIP or ate |aI m ach order d|V|ddb the numhe rof
aterial mov ero er of WIP and Mdterjal ca
om Sectlo able the umber of rounas used to move
and material between t estatlons o vvare OUSE,

Table 4-2: the number of Move rounds of WIP and Material between station and
Wwarehouse per L orcer

Product Means S'D
Mat WP Mat WIP
Al 1221 50.875 2.64 1n
A2 10.395 74.25 2.223 15.8786
A3 12.957 129.57 2947 2947
B1 9.672 40.3 21 8.75
B-2 16.425 117.321 342 24.4286
B-3 8.883 88.83 1946 19.46
Gl 35.786 149.108 2.784 11.6
C-2 32.334 230.957 2.5296 18.0686
C3 21.335 213.35 1649 16.49
D1 19.3488 80.62 145 6.04167
D-2 17.4216 124.44 1.45044 10.3603
D3 18.496 184.96 1343 1343

The mate |aI move time s the time required to move the material from the
tenal ware ouse to the rP?st station. [Pﬁe V% move time 15 the time used to move
betweensatons
436 Summary list of Factors in Models
1 Simplified Phase

f ha little.bit of changes over time in the operation.
The list q?tgc%rlsstg mesm% Fe\tlt"}ss o{ktmemurabfe g OVCrHe I el

Table 4-3: List of Simplified factors
No.  Factor eI| Simpli mgTrefa nﬁnt
1 |s aic m ruIeat m ofher r |?1$O HFO only Used Tort

stat on que ur%et rom fransportation.
2 Startmgand Endin T?t mt |s eX|bIe Determining the central
gomt %

[S%)

machine Mac ne ovvns on |der the e of

ISt

rea&% are rare to pen actor negligl
ratlonvt”%etween them

1Story OF reWorKs ThIS 1S not [ecorded, %(anste the reason in item

ervr s
negligible

MOVEMEN omt aS UnNIgue rererence
etween SilatIOFh aCI t
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2. Stochastic factors

In this section, the stochastic factor nd the carresponding distributions will
he summanzeéI rom Previous section o ata analysis aﬁp %]Fov@

Table 4-4; List of Stochastic factors

PRGOS
2 E%oi:zegsmg timeof  Normal Distribution ~ See in Table 4-5
3 Etracglcgﬁslmg timeof ~ Normal Distribution ~ See in Table 4-5
4 Processmg timeof  Normal Distribution ~ See in Table 4-5
5 Erzo%%%smg timeof  Normal Distribution ~ See in Table 4-5
6 Etrac%lcgﬁsllng timeof ~ Normal Distribution ~ See in Table 45
1 Etrac%lcgﬁslmg timeof ~ Normal Distribution ~ See in Table 45
8  Interamval oforders  Exponential 469 min.,
Distribytion
9 Movetime between NormaiJ

Distribution Se i _I able 4-6
station

The stochastic_factors us nthe model fit ve vveII Wlth the supposed
dIStrIBU'[IOHS ?agnlflcance level 0 tests 1S atqs% Y P

4.4 Model Development

The data colle ted Is used to develop the model. There are 4 processes of model
development as 10

441 Preparatory description
ProModel it e user-friendly tool for 3|mula on beC%LJ%? It's n?t comgllcate
to Ge If, léf_ garates arameters |nt oups; np ug) intc NSIStS
art and LOcation |stE In uto o tls mode th rst (Part 1S
g;e orders from ? arter vhfwigere art locates at t

tout consists 0 Lo t|on |9rt %catkn 1S the Ce Where
a WI|£ e moved. d;ut at s t enarrE art after it has been pass ocation.
art can be use he same name as Part or the new name.

Mor deover the P Model also provide the Move Time and %peratlon Time that
an be Use t& Qtee(% e operation time of each station or the move time between
ocation and Ne |on

Output
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ake the madel of this plant, the process charts shown jn fiqure 4-2 ar
ementefH astr]e ro]y%n([] ff ptr tpA&tﬂﬁon ytemteramval om,ers ealso useg
as the part schedule of system

Due to the limitation of éhe na)
workstation, proauct, o

ER: ord rsent from headquarter to factory A

: 2 Dro UC
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 proquct A wj
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er and

th of the locat

n and part in the Promodel, the
e named as ?o'l? P

Py

thsize
13126
1326
195]26
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15]26
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=

233333

; product
. proquct L wi

3

. Oroquct L witn Size
. 0100uC

s
e

ut

Wt
IB th Sjze
fDwt

i

m any Who provice the order to the factory A

T ngREI and STOREP: WIP warehouse
L Inptgo statlon 5
|on
|on
ut or Station 4
t Tor stgtlon6

Ig;[)aéof{])rftatlon !
-5 éﬁ% %rtatt%hoql
44.2  Description of Orcers

The Part Schedulm mod le vv|IIt1e sed t eerate the orders
Arrival Freﬁuenc a[)ametr nt 1S mode rrv re uency Ca
the Exponential distribution with mean equal 0 6 mlnpr orcler.

orygen e pdeem%[hgore?uﬁpgrom tﬁﬁel euse ethe f
WIH/H]e yp ? org p

€ 0T Oreers, We Can use Tor routin tO

b}/emﬁtqe J ef of
iy vy

erent DTOCGSSGS
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44.3  Description of processing times
After. the .orders are routed to different routes by organizing of DEPT. t
grocessmﬁ time s used I each station where thﬁ orders Pa%s éeg feﬁowﬁ?
CCepts 0 I%geo eratoPUm%mterm ofmlnutig t ertwto value intable 4-1 15 hour
50 | m&ls ch # rom hour to minute. The Table 45 shows the means and
standara deviation ot the processing time in each station In unit of minute.
Tahle 4-5: Processing time in unit of minute

Processing time per 1 order (minutes / 1 order)

Station 1& 2 station stat on 4 Stat one station
Product

Mean ). Mean SD. Mean SD. Mean SD. Mean §

Al 610.5 132 2964 642 324 69 249 5322 243
A2 693 1482 211.8 462 2265 46.8 177 402 1728
A-3 11106 252.6 129 288 135 288 2316 5058 219.6
B1 483.6 105 210.6 45 1704 375 1644

-2 1095 228 1884 414 288 618 267

- 7614 166.8 96 216 1548 36 1425
Cl 925.5 72 10356 1614 1130 1752 9222 72 885.6
C2 Bl 744 612 936 6624 918 558 44.58 543
C3 753 582 4182 618 4626 744 3675 2898 3552
D1 5004 375 Bl 492 3336 27 318
D-2 5124 42.66 3792 498 3075 2898 2934
D3 6528 474 3684 252 3174 23.04 3114

444 Description of move time

Accordlﬂ to the Rle 4-2 th? mowi round? hetween station anH warehouse of
all orlders re shown, WIth these values, the fotal move time In eac cg{derr canRe
calculated by mult Ia/lr&g the? values with the move i eloer 1rouH. hys, the
0\§tlme er one rotnashou becacPIated 9. Ecacu tion methad 15t ﬁuse
e |ﬁtanc etween statigns of current fayout divided by speed of move. The table 4-
on the next page Shows the move time per ang round.

7
.D.
53.22
37.2
50.4
375
55.32
29.04
64.8
44.4
28.8
225
252
234



Tahle 4-6: Move time between stations per round

Distanca Average Mcggﬂmg/l )
> % :
Current(m)  (m/min) Current (min)
-2 28.7 20 1.435
S1 12.6 20 0.63
- 315 20 1.575
2-W 385 20 1.925
1-W 40.6 20 2.03
- 245 20 1.225
- 245 20 1.225
4-\W 105 20 0.525
6-7 119 20 0.595
- 245 20 1.225
-4 105 20 0.525
245 20 1.225
84 20 042
%th tpe %ata from T?ble 46, ‘A/e can calculate the move time between
stations of each order in the following fah

Table 4-7a: Total Move time hetween station per 1 orcer (mean)

Activity Al A2 A3 B-1 32 -:B3

sf 187 - 158 1 187 144 244 =~ 129
~H S A

2-W 98.2 144 250 78.9 227 171

1-W snap e

3w

SW 62.5 919 159 £&ileBin ' lwgn B,

4-W 26.8 39.4 68.3 215 62 46.7

67 30.3 44.6 774 244 702 53
- 62.5 91.9 159* " /-1
-4 26.8 39.4 68.3 215 62 46.7
6 62.5 91.9 159 50.2 145 109

7-S 214 315 54.6 172 49.6 374



Table 4-7h: Total Move time between station per Lorder (mean)

Tahle 4-8a: Total Move time between station per Lorder (S.D.)

Activity A A2 A3 B-1 2 -3
-2 4305 4305 4305 4305 574 . 287
S_l - l, -
m S ;
- H I HHhhR t is 11 W *
2-W 21.175 308 5775 17325 48125 385
1-W = \VEEEE m oo
_ B17? i W
5-W 13.475 196  36.75& H I H
4-W 5.775 84 1575 4725 13125 105
6-7 6.545 952 1785 5355 14875 119
- 13475 19.6 3675 - W HIilWEEEDEE $7n i
-4 5.775 84 1575 4725 13125 105
- 13.475 196 3675 11025  30.625 24.5
7S 4.62 6.72 126 3.78 105 84
Tahle 4-80: Total Move time between station per Lorder (S.D.)
Activity — C1 c2 c3 D1 D-2 D3
-2 -
s1 1.89 1.89 1.26 1.26 1.26 1.26
- 6l AN 2p
2-W iaifai il . 1>
1- 2436 3857 3451 1421 2233 2842
3W H H H H [tPSSSift?.- 7
5-W 147 23275 20825
4-W 63 9975 8925 3675 5775 7.35
6-7 714 11305 10115 4165 6545 833
- 147 23275 20825 ;
-4 63 9975 895 3675 5775 7.35
-6 147 23275 20825 8575 13475  17.15

7-S 504 7.98 7.14 294 4.62 5.88
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45 Model Validation
451 Validation Method
evalrd%?on %th df rt IS model 15 to use the statr tical ethod fote ttn

mean offhe n 0ft ed orclers pe onth Int erea System with t
Eﬁut otm&el mano efm?tdp ’\;ers mth real s(ﬁste IS shown In

e 49, This data ad £en ¢o ecte since March (1 untr June
Table 4-9: the Historical mean of the number of the finished orders

Mt\ﬂgrth A B c D

2 17 I il

[ 17 1 2 2

ag 1o 13 2 19

Jun 18 3 2 1
July b 19 JA

452 Results of Simulation

Imulation model ftecur nt layout is ryn 10 i es to collect output data.
The tabFe betow presentst eo tame resu tstttromt esrm atron mor! d

Table 4-10: the number of the finished orders from simulation model

RUN NUMBER
TYPE 1 2 3 4 5 6 7 8 9 10
A 16 18 10 19 21 29 23 13 12 19
B 18 14 20 9 15 14 14 16 10 20
c 22 23 20 27 20 22 27 24 24 20
D 20 20 18 15 21 12 14 17 20 16

453 Conclusion

P L

£
Ind 686 (i are the. continuous ql IbUtI ’W th
test tua Sed {0 test | eme N. 1N€ Varlance IS USE tO ?3_‘

u Sarﬁ
nttgstt o?s HBentst est ccordr ter ewe an_US
tesP ?th\e Ifer nceo |ances en ot roups I hr ehe rﬁlter han
We.can Pse U entst en therrt erenc va ances wor the V@rrance

ratio Is I or equa alue at re de ree of ee m Accordling to
eappen 4I eresly ts 0 test are

|scoe 0 test evarraleréboss %emgsstha
gent St [tsest or product c¢ andD. suIts >t(rom tests are s own In lFab

system and



Table 4-11: Result of F- Ratio test and Student's t-Test
Pro&uct Fobs F from taglég t obs t from table

on W o
b o e 0307 ki
The suls have pr Pvmded a vaIUﬁbIe msnlght into the ade

e
simulation. %ey a conclusion IS that tnis simyfation model seems to”be vali
enough to go further for carrying out the objective 0 stu&

4.6 Experiment

The aiming of this |muIat|o |m Ie ntatlon Is to check the productivity of the
3T 5, S0 tﬁEI ut acto o |se eriment sthe d{rﬁowe fime We

este
%@ ns rwarehous and the output from Simu at|1p 1S epro clivity of S te
nPro Uctivjty. In this cage eans the numpbe |n|s ed one nt
the reSLéI’[I ch there are two sult IeI LS, % %nglement
ts In newmovetlmre]asmeult r Other wil] not
ca%n em are t% (§ tl\lllneg ac arr
aou# e%x enmE fa e3|% h 8%]8(9 %{8 runs for eac
1 oreachrnvvl astl nt
46.1 Experimental Process
There are 4 followings steps for this experiment;
1 I\/IeasBre the movm d|stance fhoth %ed Igyouts 0.C Ic |ate the move
time between stafl sor Ware %us iﬁ le owt e move
time hetween each station Inthe ayout esign.

2 :
Table 4-12a: Total Move time between station per Lorder of 2rtl design (mean)

modkel. f0 T?]

?{S and so on. Therefore,

ereﬁt move time of each
system. Simulation



Table 4-120: Total Move time between station per Lorder of 2rtl design (mean)
AC’[IVIIy c-1 c-2 c-3 P-T D2L ~~ 1

44.1 40.43 26.95 . " 24.5*\ 2705 23.28
1-W 157.5 243.6 224.7 85.05 131~ 1943
3-W
5-W 131.3 203 187 3f = m
4-W 157.5 243.6 224.7 85.05 131.3 194.3
6-7 78.75 121.8 112.4 42.53 65.63 i9_7|.13
- 1313 203 1 HH H
-4 1575 243.6 224.7 85.05 131.3 194.3
-6 141.8 219.2 202.2 76.55 118.1 174.8
7-S 525 81.2 74.9 28.35 43.75 64.75

Tahle 4-12c: Total Move time between station per Lorder of 2rldesign (S.0.)

Table 4-120: Total Move time between station per 1 order of 2ridesign (S.D.)

b4



Table 4-13a: Total Move time hetween station per Lorder of 4thdesign (mean)

KW

W
4-W
6-7
-4
-6

1-S

Bk

93.713

3.7 "

58.013
31.238

357
58.013
44,625
22.313

137.81

52.9
69.313
45.938

529
89.313
69.625
32813

147 83
79625
01|
147 88
113 75
5875

13125

U lem-.
9Ll 11

46.638

216.83

P
13423

163.54

10724

25113 72 54,513
ITssUI®2“]"%“ 1

46.638
35.875
17.938

13423
103 25
51.625

101.24
11875
38.938

Tahle 4-130: Total Move time between station per Lorder of 4thdesign (mean)

i

H,J

2639
1421
1624
2639
203
1015

|_187 15
49,

24343
1131.08
243.43
187 25

93.625

92.138
10.875
35438

14219
109.38
54.688

Table 4-13c: Total Move time between station per 1 order of 4thdesign (S.D.)

Al A-2 A-3 B-1 B-2 B-3
39315 3935 3% 35 = 2625
XRIPSE (B8

Aqtivity
sl
-W

Soa LEEE

294

1
18,
i
1

O~ O o—

—~ERSroooroRro

€

55.125

2
34125
18375

U1l
%25
13,15

11

11.025

N *

945
4.725

1 Ll

8.50
3.15

45.938

28438
15313

28438
21875
10.938

36.75

22.15
1225

22,15
17.5
8.75
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Tahle 4-13d: Total Move time between station per 1 order of 4thdesign (SD.)

i i e?XStj'vf?‘e' e T o s t e
5. Treat te obtained cata

4.7 Model Run & Qutput Analysis

TabITeQe 4ri§1ugtﬁ dpl iigmlation models with the sUiggested layout designs are shown in

Table 4-14: the number of the finished gerg%rrs] from simulation model with 2ndfayout

RUN NUMBER
TYE 1 2 3 4 5 6 1 8 9 10
A o 18 L 1 2 29 2B B L Y

B 8 14 X 9 1(5) “ U 1 0 A
c 22 28 2% 20 2 2 27 2 A N
0 2 1 L 24 L W U 0 b

Table 4-15: the number of the finished &rsd@rr? from simulation model with 4t layout

RUN NUMBER
YW 1 2 3 4 5 6 1 8 9 10
é 16 %2 10 19 %1 %% 2?1 %g 12 %9
c %g 23 %8 2? 28 22 %7 24 %2 2§

20 20 B L A4 L U4 7 0 1
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%ta frohtC Tables 4-14 and 4-14 4cgn be thte?te s¥ the same

statrstrcarmet (}J tne verification process In section 4.5, Details of test are shown

In appendix A-

Tahle 4-16: Result of F- Ratio teﬂeagggate%dee(rjrt esrgTr?sSt between the current layout and

Dezsrgn Product  Fobs F from table t obs t from table
2155 ;glg 15 1734

A
B 2,301 1 -8.727 -1.134
C 0522 318 L4 1734
W D 102 3.8 {.718 -1.734
A 3123 318 2029 1734
B 1201 glg - %g 1134
; L7 4 1 17%2\
D 2 318 0.26/ L7

Table 4-17: Result of F- Ratio test and Student's t-Test between the suggested designs

Proluct Fobs F from takl t obs f I
f 1% e 41231 Hrom 0k,

Q. -1
B 130/ 1 0.3 1./
C ) =1,
b I B
o sl trthrettstth“ta“e R B
I ove on rer, t etren the odu trv
seems be ette o [ product ¢ e 69 m
al.the sr rc nt evel 0 r aset nif cance ev A)
ro uctly Uth th e n will be better. t suggeste esr nare
om are ach o er I rs oun the ro uctrv are t al
the prodctivi crsr or tron o e Sl est outs
emo 0 stane the rrterra ccor ovr
st nce tested 11 chap er emov nc nrs rtert ant
esign. Therefore, the ou teaccep hIe ayout In aspect
o the Shortest moving rstance the p oduc fivity

48 Final Result

Al hou h the rod and movrgg télrstance from th sug esth IaY Uts are

TOVE not e OU matr N {0 {0 regprange tne eca e
%hUS J] 9?31' SG&IOH Scusses

: cost Or realan ISCUS eif
ICAAEEN] suggeste ayout. This” information is proposed 5

Manag ent or urther ecrsron



481 Cost for Moving Stations

The 8ost of rearranﬂm the statlops and warehouse are shown in Table 4-18,
The venaors estimate tnis cost roughly

Table 4-18: Cost of Moving the Stations and Warehouse
Station  Cost ( x 1000 baht)

. P
2 5
3 P
4 20
5 20
6 5
! 5
200

5

Thus he costs for 2rdland 4thdesigns are 315,000.00 and 325,000.00 haht
respectively.

48.2 Profit of Increasing Productivity

Th roductlwtles Increased hy the 2rd and 4t de3| are 1% and 14% of
orgerse 1mon N 1es ect(fv?S ({/\% nsrpdgrrll rc?ducts In e%ga

i g;g Y, b é% ap; a;g “S i

ggrr]n paet m%arg %et? gOBI%C%t an de3|gn0an
esign respectively.

483 Conclusion

en comparing hetween the cot ow tatlons rofit, it is

fourma ﬁaTEves Nt returm perjod o 0%and Ea S anéa |%‘%months

[€S ect|vfeh¥ org, .the 4 ﬁ @ee Ion IS the acce ta acceptab ayout In
aspect of hgh productivity and s movmg Istance
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