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ABSTRACT

Rapid expansion of facility made the current layout inefficient such in
the case study of this research. Obviously, it caused unnecessary handling activities
that directly affected to fuel consumption. Hence, a facility re-layout is the key point
to solve problem in order to improve efficiency of the facility.

The objective of this research is to develop an alternative layout by
re-locating the workstations in accordance with the material flows in order to reduce
the total distance and cost of fuel in the system. In this paper the Systematic Layout
Planning (SLP) and Computerized Relative Allocation of Facilities Technique (CRAFT)
algorithm were applied in order to redesign and modify facility layout properly. From
five alternatives layout, Plan-4 was selected by the management team of the
company. Then the simulation model of the selected layout was built and evaluated
by ProModel® and compared with the current facility layout. The result was
explicitly shown that the fuel cost could reduce to 17,951.93 baht, total distance
reduction is 175.59 km. or 8.03% and total forklift’s work time in system is decreased

to 5,139.58 minutes or 6.67% per year.
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mandeuiielaglidniu FdldEnsRnsanauduiusszrinumunuagUssiiunaden
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U TEULVNITI ST HAKAR FununTiAdeudiie S1uiugedin srevaIsenay
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Tunsdadelng 99nn15Ussliunan I uuNuRIUUT 2 @18n15WE0 Coaxial Waveguide
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Funuan 86.42% linandniiia 55.30% waganon1swan E-Cal dszozmssanlunisvudie
anas 62.87% syoziatlunsvuineanas 75.17% dunuan 68.09% lrinandnifia 9.05%

Mithat Zeydan waz Adem Golec [2] lovinn1sfinwidelnedingusvasd
dieifiumnuanssalunsuasveslssnundnmesiiae suimidudsemans Inoazaiiad
Tsanulmifidwmngdfietefiumdainisman Sanudanguiaziinuaansalunisudeduld
msaedslssnuegalivssansnminenisdiassaniunisalselusuny ProModel” B
TsanulmianansatisansuyulagiadsUszana 59%

Razamin Ramlia waz Kok-Min Cheng [3] linanvindsiidndyegedeiiaziin
Tfannsautstulugpamnssumsnanlatu fo nseonuuuiilsmuwagnisdnnisssuunis
yudretngiu Tunuideidldldmadanissassaniunisaflunisesnuuuususila Fanns
PaNWUUINUNURIRENTUsE NS NMmastivansuulunsuugne anszeziaTInlunTkEs
anmsasuludesilewiesing uasfunslifuiliAnusslomigaan
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wéniflosenuuuinuiafivisanszozgmesnlunisvuing andruruienlunisiadeude
IngRunaztoiisdseansamlunsduiiuay

Hari Prasad N. et al. [5] lavin53delaeldnisusuusadannegds CRAFT
(Computerized Relative Allocation of Facilities Technique) Tun1sUSUUTauNURTlTa91Y
msudniielildnadninafian andnvazlaeiie luveslsanunimaniiazd senoude
vianeq e Ssndudefndeuszaunuviodesleatu Wy enmsdinau lsaunda
dreUsznou dieasisdeumuannmunn d1euinms wasdiesnwiaulasade Wudu
ATeiiTaguszasilunsusuussddsanudieanduyunisuuineTngiu Tnen1sdnass
funissn i luiuiifivangaudeds CRAFT wewmulslduuslmiiisumulunisauge
Mitgn wadnslianisiinandiandunulfodrwiniloTsudsufuummianeunis
U3uUss Bailidunuanasgegais 61.84%
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Insngual dnsaleius [6] ladunadianisiawnudelsssuegiaduszuy
(SLP) Bslduumanisnsunudalasuiunisfionsanewduiusszninefanssuileliia
GuynanslnavesTanesnamngay ludureudiiseatiaiinszuinnsmadensiuau 4
WUy e?faLLUUﬁ'ﬁﬁz&szqmsmuéﬁuéamwiwamﬁa’mﬁaaﬁqngnﬁﬁlﬂﬁiﬁaaaamumiai
Frepeufiames (Computer Simulation) WieUszfiunasslssufivnauslaefivnsanain
Frununuszimankasindnsnan safildwuindlssnuitiausainsnansz s
lun1sauaIeTanaIaIniy 1,383.19 LuAs aewies 1,127.97 AT w30anad 18.45%
UDNANLHIENINT0ART LN UNUTENINIHARTINAN 18,506 Fusiotu mde 13,264 Fusiodu
v30anad 28.33% Warfaanunsoiiiuidin1snansanvesnszuIunsianuild 9 nif
96,852 FusioFu WU 107,790 FusiaTu videufiaiu 11.29%

denad wanlade waseme [7]  Lafnwin1susuladiuiendsenau
guUnsallaiusRBudfovndnnsoonuuuuislssnusaduszuy eUuUTIuudeq
vitmegsaduuisnliuinindifuiiaesdinifiusnsudiazussneugunsainnuss
sooudt Tiimslvaestaglunssuiunsiauiiivssansnmgstu annisAnyusuises
ui¥nieganuidanmuazidunenisivavesianiivinuszansaw denaliifnszes
yamaidoudivestansenitavissuandady AUNUNITVUAEGaTHIARAUBUFEUNIY
mﬂwaaﬁ’m’mmnﬁﬂﬁiama‘ﬁ%Lﬁmqﬁ’amaqqsﬁu HaanNN1sAnwazulandevesusem
fegreilduiulgsansnanszagmsildlunsaudnetanseninemiisanusinain 5,448
waswde 4,309 wns Andudadiuiianacifiouiussogmaiy 20.91% druIugafnves
dumanislnaanasann 24 9n wdeliles 10 90 Andudadiufianas 58.33% wazanmsn
vInn1slradoundulunszuIunwgnan 8 mde 0 90

Seuse umagassas (8] 9uddeilldAnmnislduvudrassantunisaiidio
Uudanmsmeialssauiuunssuds nsdifinwanamnssunanadin 1Wun1saneadalsasuwuy
purinesosinslaeiiinguszasdifiorsmifanuiingaudsfiansanandunusuiamn
Tun9ideilldinsoonuuuitlsanuuuuilivily waensieneinnuduiusvesnisiva
dowannfamaden fidlssnuiignadiduunlng 4 uwuulusAdeadsd nnisuseiiiung
nudszermsiiflunieadouthengiutunulunsunesis 4 wuazanas Wewfisuty
fatlagtiulagnisurlusunsu ProModel”  wnldlunnside wuindauuudl 2 uaguuuil 4
aansateifiunandnlunedldunndifedagty feilidefansandsfunuresniséie
\AesdnTuarsrernaveInIsAuy nannsusziualdanslunisuuuse wud
$YELAMINTAUNUYBILUUT 4 Ap 18.5 Ifieu wagluufiaesie 25 ey S1uruliuilsios
o930 4 ganduuud 2 Sdudilssuuuod 2 Fahesfudlssuimanga
fign wan1sneaesilifunisfinnsanndreuimsvesuisnidaund 4 Hudfifinang
wngaumedisrernailuntsAuudunidiuuud 2 faudfisdesamugendi deines
dnenmlunisudnuesiiuuud 4 weddurisandesiinils
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a13e Auing (9] Mimalianiseeniuunazedalssulagiizuiuunis
Meralsenuegeiiseuy (SLP) wilduiuusadalssnuuieneiisuaeiunisindiin vili
anszermakaraaatunsvudeingauividesas lnednaueniudenlunisusuuseds
159uld 2 wuu wahnsussiiunadelsanulngdsnisins e e sfusENausINAUNIg
Tssuierdendslssnuiimanzauiign Inonan1sidovesislssauiiuiud gslavinli
monsHanfelTessaUsrauminsnansreynslunsyudetanadels 60.35% annan
Tumsvuse¥aniadels 56.30% drumensuanmeudondaUszauansnanszezniens
yudneTanedeld 77.07% annanisvudieTaniadsld 69.7% wazidanisnanveslsany
i 34.26%

LUGS IENaNTIL wag 1ndvs asyaides [10] Wihguuuunisnedilsany
ogniiszuuinliuitgmiiaannmsadslssuilimangay Taedaajsmnglunisan
JrYEazIaluNITYLa e INgAUUNTEUIUNMSRAN S T0BUALAE AL 0ANTEEENNTS
YULYADLEUVBIYIITOIADIINFY 270 LUATHOTOUNITHANMTDLNEY 175 LUATHETOUNS
wdn Tngldindesdnsndniiuduuazdufiuuss Andamnisndalassandindu - 9.96%
uenantudsannsnansyazmslunsruiesedureseavdonananniiy 320 wsdeTeU
n3udn wideiies 255 wasHeTeuMIKEn uazUssAvBnnsudnlasadiiuiu 9.06 %

¥e1 lagu wasnraydvs yfssssude [11] livinisusudgenisiiaulu
Tssnuuazadslsamuuidnieaiifiadimadnin Tngléinadansdnwiauiedoulmuay
natkarnisedilssnuiioantuneunisiauiilidndudediniseanuuugunsainas
ponuuuiilsarulnisiuiiesnuuussuulndamaiilédfearmisnanssseniansvudiely
84.29% Tun1sUSUUILUUR 1 wag 71.06% Tuwuudl 2 vilviseunanlunisuananas 8.02%
Tuwuu?l 1 uag 12.50% Tukuud 2

mndeganuideildndninuddunstunedanisesnuuudilssulag
N5l saunNsURUUN5I19dalsaeueg19iise Uy Systematic Layout Planning (SLP)
waznguInassanIunised (Simulation) ﬁﬁmﬂ%ﬁ#u%uagjﬁummmmzamauwiaz‘[,imu
lneilidmanedesiu fie anszeenansvuaeTanlaranaNgaUa1veianaInialsenu
laimngandslidnag AN {NI9IAINTIUAN fitundloufunazunndnafuinld anvie
LLﬁ’JNﬁﬂ/ﬂﬂiUWﬂﬂ’]i’Jﬁ]SﬂUﬂﬂ’e]ﬂ’]iLW@JB\IﬁNaG]LLa”aﬂmu%‘Lmﬁﬁm\‘ﬁui‘ﬁuaEJ‘V]ﬁﬂLLﬁ‘“EJ\‘lL‘Uu
nafiudngnmuesesdnsliiautuanfistudndie annsinyvienaisuasanuided
AerdewiligisealansiumeianiseenuuutaznadslsanunagUluuYeeni sl
15997up819858UU Systematic Layout Planning (SLP) LLawqwﬁﬁﬂaammumiaﬁ
(Simulation) 1l duwwinislunsvinive
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Transportation Cost = Flow * Distance (meter) * Cost per meter
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1. WsunsurgAumuazivuagudnals (Centroids) vesusiasaniilau

2. TUSUNSUYINAISANUIINNSTLEENI95E WG Centroid Yasusazannilany
Tunwidunse (Rectilinear)
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uazdnduiiaenndesuazidulusmuanimennuiuate Fmdsannisdrsaudiliiinisudly
dufuusuiaiu Tnevinsivusreuaiiufinuresusasuunildsunisdaasaifiubaly
fudfdnaiudnan Suwudsdagiuiiinmeeiuiuasldusuuimuanimass fgud 4.2

nafiusunudeyaidesdu

nssiFnwusEnglruinslugsivdaendatinsidey lvusmsludiunis
Famuaznsdentngaaiesdienlflunszuiunmsdsauasnantlngden Tiruussnglasy
duumunsnanUlnsideyluussmelne LwamLuumﬂumaiuamuwmmummuumu
Usgnaudisuwunauiavaa 12 uwun WegnAdosnisenludnle ununtuqagyiinis
Fonseniedesiloitngnszuiunsdenthsailedouusy AsadeUANNMLALINATFIUNDY
nsldanunnass rnnns@inuanudn Tl 2557 Snsvudieindesiiendn (Asset) lu
nszuIunsgenUge Wudwou 31,122 Fusiotd fannsneit 4.1 Usunanisvudelasdiulug
Yoway 79.77 1uiedeailoves 2 uwun fe wwun TRS fUTunaurdesiledesay 63.62 uas
uHun TPS SUSinanaiesilefesay 16.15 Famsuisvidiuauasliminnisdnuununiil
Unansuuieiniesilondnlunszuiumsdentiegean 5 unun Usenausie uwun TRS,
TPS, DS, FRE wag DRT (130silovasunun Wireline %qagiuﬁﬂé’uﬁ 5 Julseinniesnane
1 Ll unssuiunsgentngs meusenisliidendng)
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Ql' a A A o A v | ° ]
M990 4.1 ‘lJimmLﬂimaJaMaﬂVlLW@J’]%@MU?EQMLLG\@%LLNuﬂ

ﬁqﬁu %‘élLLN‘L!ﬂ ‘U%&I’l{u (%I‘u) o 20,00 "I%;:a‘.:f;llag L0080 80,00
1 |Tubular running services : TRS 19,800 — 63.62 -
2 |Testing and Production Services : TPS 5,026 [N 1G5
3 |Drilling services : DS 1,881 [l 5.0
4 [Fishing & Re-entry : FRE 1,763 | .65
5 |Wireline 979 [l =15
6 |Drilling Rental Tools : DRT 723 | 232
7 |Liner Hanger : LNH 429 || 125
8 |SDS 382 || 122
9 |Cementing : CEM 53 | .17
10 |Cased-Hole Completion : CHC 46 | 0.15
11 |Secure Drilling Services : SDR 21 | o.o7
12 |CPS 19 | oo

Ty 31,122

wmsesllevanlubsazununianuuanrsiunsluiusvuuuiaznisldau
- & IS ! a av o [y ¥ 14 ! 1 & & A A
\Wesniasesilaudazvladlidmsunisidanuanivau Inedulngidunsetoniivuin
Ingjuazdmtinun Fasndoudetidnssuiunisdentiseludsantianusineg mesalin
ane sesiieunsdriundvunalugiiundtiimdnussnnvessalvsndds Jeluarunse
wasugeaesalnsnanila Fevdesiinszuiunisdentiganieluiunfnivug wasll
iwsosdiouvdundvunmdnaudnelamesadu Usunaaiesfielunisvudieudazsoudl
USinauuansiuduegiudnuazvaunsoddle dnuaziieg19vaaIasiodnunsuusnis
BoUUNJIVRIARZUNUN F193UT 4.3

uaNANLATOINONAN (Asset) NAzApudIgnIzUIUNITFRUUITIMAT Tu
nszUIUNIToNUIIdRetandy TagUusznaunseaslva (Inventory) Falldnvauzianizmy
wseallandnusazusznan weldluniswasurieusenaulilinsesonaniauysaiwas i
AN nvurvedianUszneursesslvaiu asdvundnuazyaitoaninasesdendn ¥

[ 1 [ [ Y < P L A o ) 4 [ 4 LY

gndnuuamunsdaiulaidu 2 Usvuam fie Tagndlusesiuluiesusueinia (Cold
Store) Fanunauvesudarurunazilufiinuazvudiveslnanisy desodu wag Jand
anunsaiuluiiuiudald (Hot Store) dsagdpsudnamesalnsnanyivintiuy

TngdrulngUsnianiseudiezlualunsaysouveseslna 2 Ussian ag
< o ] a A a [ 1% Y & N a o v
Dulusuduwiuaiavedudn fie Tudn 1 lu awnsavihinisvudelmasluieadesdmsu
Yunaeslvanldlunssuiunmsdentiseveudazunun Suiuludnivansisdnuiuseuly
nsaudy Ineduunauussinvvaseylva Tud 2557 danns199 4.2
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TRS

TPS

DS

FRE

DRT

w5 D slinyaLza i

d‘ U 1 d‘ A A v 1 ) !
E‘UVI 4.3 AIBYINATDINDVVINNYDUUTTNUBILLAAT LN UN

A157197 4.2 USunaunsiinazlunalaeshunanuussanm

LAUN Ve (Ju) Tuinazlva Hot Store Cold Store
DS 10,272 2,128 9 2,119
TRS 676 226 23 203
FRE 99 35 28 7
DRT 30 7 3 4
TPS 205 77 - 7

TunsfinwinsyuiunsteutnaveunTolenany 5 unun ATesllendinay

Wdnszuiun1sgenUngelasgnuuderuan1tauaeg Mneates an1svudesening
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an199uduLlEUN1980831UIY 60 LEUNI9 Tanndeuiiiertessnuiu 21 aanila1u Fadl
anfauigITeIuuNURs FagUun 4.4 amﬁqmﬁmm%gﬂLLU'qaamﬂu 2 Y8100 A
ADNTNUVDILABLLNUNTIUIL 10 WU BAZAOITIIUNANTILAUINITIINAUSAULNUNIIUIY

11 W9 A9PN5199 4.3

3 Ea] R B R TN | T ——— | [=]iw3s et 2
: : ; S -
m DSV\bduhopl” ------------------- " S
5 s T\ 1\
- Office 05 ( > ) Equipment ' 1
— Loading Aroa | TPS Equipment
U ! Storage Areal
s '
TRy L ) T——_—
WKL Bgar Guin 1

TPS/FRE/DAT Equipmant &
Storage Area -

T Storage

TPS Equipment

Areal

JUT 4.4 unusannflanuineitodlunsfingduiu 21 wi

-q' =
A9 4.3 NU8LaVLLATUTLLANYBIANIUIY

AUBLAY 4 - dszn AUBLAY 4 - dsznn
- YANIUIU - - YRANIUIUY -
A07U9U 071U U g071U9U A07U9U

1 Loading Area 2 TRS Backload AreaD

4 Wa|t|n.q for cleaning area 3 Tongs Workshop waun TRS
5 Cleaning Bay 8 Jam Workshop

6 Inspection Shop 9 Handling Shop

7 Paint Shop 10 DS Workshop wNUN DS

13 |TPS/FRE/DRT Storage Area | #01H41unan4 11 |TPS Storage Area 1| | i TPS
14 DRT/FRE Storage Area 12 TPS Storage Area 2

16 Bucking 15 FRE Workshop WNUn FRE
18 |[Test Bay 17 DRT Workshop1 WHUn DRT
20 Hot Store 19 DRT Workshop2

21 Cold Store

31n15ANEINUI @nsadnunnguasesdiontuununs i dundn waz
uundesnuUszinnvaasaadelinsruiunistenunfanwillauiy d1sudunaunisyen
UngveuatesiislundavUssinnildnwugdaiauiay iuueu Tunisdeuunsausenaume
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gunsal 2 du A in3esileondn wazerlva maTl 4.4 uanssziamuazdFuNsIAaeue
veATosevdnuaniausie (Fdsdeandnuldnnmneavaunisn 4.3) Tuuday
ununazuvaeesilendnoonidu 2-4 Ussiam Zaldinsfnunszuaunistenthsaadesile
ndnamionnn 16 Uszuan in3esflondnusazUssinnaggniadeudeidngnssuiunisdon
thanuddumneiavaniiaiu degrau Tusun TRS 1edesilondnuszian Handling
Buthgnszurunsdentidluanisnsmneias 1 (Loading Area) Wugaiuiaieaile vinns
pndnnensuazdunlinsmuenansiilindsly Wegnsesnsuduuduaiosdleondnas
grindeuiheludsanemneiay 2 (TRS Backload Area) Wiensiaiinaninlaesinyes
wiasdiendsainnislien ndsndugniedoudieludsandaunineias 9 (Handling
Shop) iilenonusndudiuiedesiie uidsludanilnudngg sudduauduannssuiunis
fout139 ndoudgluandamumuieian 1 (Loading Area) nafaifloinTeoudslusy
Uaneng

ANS9N 4.4 B1RUNISLARDUENYLATDILDNEN lULARLUTELAN

WAL Usznn f01997U
Handling  |1-2-9-4-5-6-9-7-9-2-1
TRS Tong 1-2-3-4-5-6-3-7-3-2-1
Inv TRS  |1-8-3-8-1
S 11-4-5-6-7-11
TPS 11-4-5-6-7-13-11
SM 11-4-5-6-7-11-12
L 11

DS 01 1-10-4-5-10-6-10-1

DS 02 1-10-4-5-10-6-1-6-1

FRE 01 1-14-15-4-5-6-15-7-13-14-1

FRE FRE 02 1-14-16-15-4-5-6-15-16-7-13-14-1

FRE 03 1-14-4-5-6-7-13-14-1

DRT 01 1-14-17-16-4-5-6-17-5-18-16-17-7-13-17-1
DRT 02 1-14-17-4-5-6-17-7-13-17-1

DRT 03 1-14-17-16-17-4-5-6-19-17-16-7-14-1
DRT 04 1-14-17-6-7-14-1

DS

DRT

ANSUBIRUNITARD UGN I NAVDILAATLEUN LAAIAIAISI19N 45 19
o = ‘ﬂl v 1 v ‘dl = U ‘NISJ 2% 1
MNsEnwINIsIeaeuinesluasil 11 @un1e mnesealenanuseinnlandedldes lnaly
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nszvuMsgeigsfaziAndundlunisiadeutisesivg feeratu luuiun TRS fins
wdoudieylvay 4 WHums s 4 Wuyadaondauduniauagdatemsiiunndieiy
dumansnidunisiedeudheeslnaussmiidonfuliluriesuiueniadeogluaniie
nugay 21 (Cold Store) azlnavzgnidnludianiiaumaneiay 8 (Jam Workshop) wae
Slowedesiiovdngnindeutneandanniinumneiay 8 inieaovdnuazeslndazgnuszney
ddheturewndouingluaninuiug audisu

A9 4.5 afunNIsiARauENR lawsazUsELAN

aaNAUNIS aaivanenig
LLNUN
(Origin) (Destination)
Cold Store (21) Jam Workshop (8)
RS Cold Store (21) Tongs Workshop (3)
Cold Store (21) Tongs Workshop (3)
Hot Store (20) Handling Shop (9)
TPS Cold Store (21) TPS Storage Areal (11)
oS Cold Store (21) DS Workshop (10)
Hot Store (20) DS Workshop (10)
FRE Hot Store (20) FRE Workshop (15)
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Station 1(2(3|4|5|6|7|8(9(10|11|12|13(14(15(16|17|18]|19|20(21

1 Loading Area of 311 of o] o|17| o203 o| 23] of o] o] 31f o] o[ o of of o] o
2 TRS Storage Area 31| o|191 o] o o o| of147] o] of o] of of o] of of of of o] o
3 Tongs Workshop ol o| of16[ o] o| 74| 71| of o o of o o of of of of o| of o
4 Waiting for cleaning area ol of of of 54| of of of of of of of of of of of of of o of o
5 Cleaning Bay of o] of o| o] 18] o] ol o|143] of o of of o| ol o] 43| of o] o
6 Inspection Shop 107| o] 97/ o| of of 46| o] 52|/152| o of o| o] 87| o| 72| of 52| o] o
7 Paint Shop of140] of o] o| 46 o] of o] oj125[ o] 75{108| o] of o of of o] o
8 Jam Workshop 203 of 71 of of of of of of of of of of of of of of of o of o
9 Handling Shop ol of of 72f o] o] 30| o of of of of o of of of of of o| of o
10 DS Workshop 23[ o of 97 o]152] o] o of of of of of of of of of of of of o
11 TPS Storage Area 1 ol o] of 69| of of of of of of of of of of of of of of of o o
12 TPS Storage Area 2 of o] of of of of of of of of of of of of of of of of of of o
13 TPS/FRE/DRT Area of o] of of o of of of o oji7r7[ o] o|160[ o] o[ o o of o] o
14 DRT/FRE Storage Area 31 o] of 52| of of of of o o] of o] o] of115/137[101] o of o] o
15 FRE Workshop ol ol ofwe[ o| o] 58] of of of o of o of of 31f of of of of o
16 Bucking ol o] ofi28] o| of 80| of o o] of o] o] of 31| of 45/ o of o] o
17 DRT Workshop1 of of of 92| 4] 77/ 55| o o of of of o] o] o] 45| ol of of of o
18 Test Bay of o] of of of of of of of of of of of of of of of of of of o
19 DRT Workshop2 of of of of of of of of of of of of of of of of 56/ of of o o
20 Hot Store ol of of of o o| o| of 30[162] o[ o[ o] o| 88 of 74| of o] o| o
21 Cold Store ol of114] of o] o] o] 96| 55/300[221] o| o|169|103| of 89[ of o| of o
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Station 1(2(3|4|5|6|7|8|9(10(11(12(13(14|15|16]17|18|19|20(21

1 Loading Area 0| ws[ 0| of o0]129[ o0f1071] o0f2224] of 0| o0f2143] of o o] of o] of o
2 TRS Storage Area wms)  O|soar| 0 0 o of ofuwss| of of of of of of of of of of of o
3 Tongs Workshop 0| o] o|sear| 0| o0|searfrora| of of of o] of of of of of of of of o
4 Waiting for cleaning area ol o] of 0|zs] of of of of of of of of of of of of of of of o
5 Cleaning Bay ol of o] of o|zsso|l Of 0] o0f2224] of o] of o] of o] o|sa9 o] of o
6 Inspection Shop 258| 0fsoar| o0 O Ofsa0s[ 0] zws|2095] of o] of o|s24| o|e08| o0f103] of o
7 Paint Shop ol wsf 0] of o of of o] of o|ss0| o0]26s8[125| of o] o] of o] of o
8 Jam Workshop 71| o|wori| of of of of of of of of of of of of of of ol of of o
9 Handling Shop 0] 0| 0| 0 Ofuwss| of of of of of of of of of of of of of o
10 DS Workshop 2095 0| 0f2224] 129{2224] 0] o] o] o] o o of of of of of o o] of o
11 TPS Storage Area 1 ol of o|ssoofl o of of o] of o] of238] of o] of o o] of o] of o
12 TPS Storage Area 2 ol of of of of of of of of of of of of of of of of of of of o
13 TPS/FRE/DRT Storage Area ol of of of of of of o] of o|eso[ o] ofa0] o o|608| of o] of o
14 DRT/FRE Storage Area 1535] 0| 0|59 of of of of of o] o o] o] oft14|710[723[ o 0| 0| 0
15 FRE Workshop ol of o|s24] o] of114[ o] of o| of o] of o] ofri0] o] of o] of o
16 Bucking ol o] o|sa9] o] o|s13[ of of of of o| o] o|7i0] o|e52| of of of o
17 DRT Workshop1 608 of of162|[549 12|608| o] o] o] o] o] o] o] o]755| o o of of o
18 Test Bay ol of of of of of of of of of of of of of ofss| o] o] o] o] o
19 DRT Workshop2 ol o/ of of of of of of of of of of of of of of103| of of of o
20 Hot Store ol o] of of of of of ey of 27[ o| o] o] o] 8a o 9 of of of o
21 Cold Store of of102] of of o of 20| 81]izr7[ 77| of of of 7[ of 14 of of o] o
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Station 1 (234|567 |8]|9(10(11|12(13|14|15(16|17|18[19|20]|21

1 Loading Area o|ira1| o] of o| 43| of357] of362] of o o|448] o of o of o] of o
2 TRS Storage Area 2648| O|1ass| 0| of o] of o|wes| o] of of of of of of of of of of o
3 Tongs Workshop 0| 0| o0fuss| of ofwaes{357 of o o o] o] o| of of of of of of o
4 Waiting for cleaning area o| o| o| of|sa2r7| of of of of of of of of of of of of of of of o
5 Cleaning Bay ol of of of ofs1s] of o] of362] of of o o of of o] 92 of of o
6 Inspection Shop 86| 0|wass| 0| o of9a4 of1163/319] o] o] o] o]|201 of104[ of 21| o] o
7 Paint Shop 0|2sas] 0] o] of of of ol o| o|s08] o|s38| 24| of of of of o of o
8 Jam Workshop 357 o[357] o[ o of o] of of of of of of o of of of of o of o
9 Handling Shop ol o] of|ues| of ofies[ of of of of of o] of of of of of of of o
10 DS Workshop 319| of o|362| of[362] of o] ol of o/ of of o of of of of of of o
11 TPS Storage Area 1 ol o] o|s22] o[ of of of of o o|i48] o] o| of of of of of of o
12 TPS Storage Area 2 ol o/ of of of of of of of of of of of of of of of of of of o
13 TPS/FRE/DRT Storage Area ol of of of of o of o] of o|a1af of o|320] o] of104] of of of o
14 DRT/FRE Storage Area 344| of of119 ol o o] o] o] of o] of of of 23178|128| o] 0] 0] ©
15 FRE Workshop ol o] o]201] of of 23 of of of o o] o] o] of178[ of of of o| o
16 Bucking ol o] o] 92| of of199 of of o o] o] o] o|t78| of113[ o of o] o
17 DRT Workshop1 104 o| o] 33| 92| 3|104] o| of of of of o o] o|134] o] of of of o
18 Test Bay ol of of of of of of of of of of of of of of 92[ of of of o| o
19 DRT Workshop2 ol of of of of of of of of of of of of of of o] 21| of of of o
20 Hot Store ol o] of of of of of of 23] 9 o o] o] o] 28] of 3[ of of of o
21 Cold Store o| o]t02] o] of of of 20| 8t|12r7| 77| o] o] o] 7| of 14 of of o] o
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Station 1(2(3(4(5(6(7 (89 ([10(11(12(13|14(15(16|17(18[19|20(21

1 Loading Area ol 54f o] of o| 5/ of 72| ol 8 of o] of 14 of o] o of o of o
2 TRS Storage Area 83| 0]|284] o of of of of171] o] o] o| o] of of of of of of o] o
3 Tongs Workshop of o] of172[ o] of11o] 25| of o] of o| of of of of of o of of o
4 Waiting for cleaning area o o/ o] o|232] o/ of o of of of of of of of of of of of of o
5 Cleaning Bay ol ol o of o] 7o of of of 52l of ol o o of of of 4f of of o
6 Inspection Shop 9] o0]|143] o of of 43| o 61| 48] o] o] o] of 17[ of 8 o 1| of o
7 Paint Shop o|371f o] of of of of o ol o] 51f o] e2[ 3| of of o of o of o
8 Jam Workshop 72| of 25 o] o| o| of o o[ of of of of of of o of of of of o
9 Handling Shop ol o/ o| 83 of o 3 o of of of of of of of of of of of of o
10 DS Workshop 71 o] o] 35/ of 55/ of o of of o of of of of of of of of o o
11 TPS Storage Area 1 ol ol of 571 o of of of of of of of of of of of of of of of o
12 TPS Storage Area 2 ol of of of of of of of of of of of of of of of of of o of o
13 TPS/FRE/DRT Area ol of o/ of of of of of ol of 73 o] of 51 of of o of o of o
14 DRT/FRE Storage Area 11 o] of 6| of of of of of of of of o] o 3| 24| 13 o] of of o
15 FRE Workshop ol of of 21| of of 1| of of of of of of of of 6 o of of of o
16 Bucking ol ol o] 12| o] o] 16 of of of of of o of 6 o] 5 of of of o
17 DRT Workshop1 ol ol of 3 6 of 6 of of of of of of of of 6 of of of of o
18 Test Bay ol of of of of of of of of of of of of of of of of of of of o
19 DRT Workshop2 ol of of of of of of of of of of of of of of of 1f of of of o
20 Hot Store ol of of of of of of of 1| 1 of o] of of 2 of o of o of o
21 Cold Store of of 12| of of of of 2| 4f383] 17[ of of of 1| of 1| of of of o

432 MTBATIEMANUEUNUSTIUVBINAINTTY
P a P A a ) ! ' ~
1NAN5199 4.10 wanauSununsTuneLAsaslavanwar ey bnaseninaannil
U (9187) FILTIUIUANUDNIDTIUIUNYIIUNITVUI19TE MA@ LNLANFE19AY BN
AUdsEnitvanfdauinntugsuningauandaugiuianuduiusluseiuas n1s




57

Ainngiludiniasldmauduiudlndinveausas ganiiien lnsagiideya From-To
Chart fap137191 4.10 FafudeyadeUfmanndasududoyaidanunm dnegluguuuy
ms1nmdius wethluldasaunugiauduius (Relationship Chart) wazuwsunm
AMUENRUS (Relationship Diagram) lugnsusiely Tnefvunaimuduiusidusedu A, E,
, 0, U uaz X amwiduiususiadazgniauvaiutisnusduenuduiug danudusiugly
seiU A Tadusiudinniige seiu U Smnudiiusdesviedudasyreiu wagsedu X
wansisganiflauilaifosnislvoglndiu Tasdaseiuanududunisinaseninsgmiseny
puaniildsinualy fauvaduaseududunisie 5 sedudsd

Y
a o 1

A Hanudsas 3,000 Weaduly
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O  fleudsewing 500 - 1,000 Wien
U fanuddingd 500 e
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Intensity Level
Route Trip
0 1,000 2,000 3,000 4,000
1-2 4,389 A |W
4-5 4,277
5.6 3,915 3,000 Up |%
27 2,648 | E 2,000 - 3,000 |———
2-3 1,485
3-4 1,485
37 1,485
3-6 1,485 |
10-21 1,277
2.9 1.163 1,000 - 2,000
4-9 1,163
6-9 1,163
7-9 1,163
6-7 944
7-13 838
4-11 822
1-14 792 0
1-8 714 500 - 1,000
3-8 714
1-10 681
6-10 681 —
11-13 414 —
7-11 408 —
4-10 362 —
5-10 362 —
15-16 356 _—
13-14 320 -
16-17 247 o
4-15 201 -
6-15 201 -
7-16 199 -
14-16 178 -
11-12 148 o
1-6 129 u
14-17 128 -
4-14 119 u
6-17 107 u
1-17 104 "
7-17 104 u
13-17 104 U B
3-21 102 "
4-16 92 0 - 500 M
5-18 92 u
5-17 92 "
16-18 92 -
9-21 81 o
11-21 77 i
4-17 33 |
15-20 28
7-14 24
7-15 23
9-20 23
14-15 23
6-19 21
17-19 21
8-20 20
17-21 14
10-20 9
15-21 7
17-20 3
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Ngteeiu 5 wuuneu lUsunsuazyinsAunkaz Amuaaugnals (Centroid) voang 21
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JUT 4.10 9naudnanavesusazanIiauvesunuianoun1susuyse

JunaUN 2

2.1 TUSUATULAIUIUMTE8E NS LULUIAIRINTEWINY Centroid  UBILAaZ@nIHITULAD

JuiinAnaslunns1aszeen1a (Distance Matrix) 799157197 4.14
2.2 WsunsuyhnsAuamaununsAeud1e5u (Cost Matrix) Aeun1susudseds lag

elupsedsununisiadeudieinIesileseninanill (Flow Matrix) amA1luA1519
528N (Distance Matrix) kagAuUNISATOUEELATEIANT (BU/ANAT) Banvuabvdal

WinAu 1

Cost Matrix = Distance Matrix * Flow Matrix* Cost (1)
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Cost Matrix NlANN15AMIUMEIUTUNT CRAFT AR AUYUYDIWNURLTUAUNDUNNS
USuUy Badldurusinvasnmsindeudnowiosdolutu 723,539.50 um 7915199 4.14 -
M599 4.16

M137 4.14 Sregn1eseninaniileu (Distance matrix) nounisusuUgas

TO
FROM D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 D21
D1 0 14 0 0 o 32 0 0 0 26 0 0 0 13 0 0 0 0 0 0 0
D2 14 0| 30.5 0 0 0 0 0| 55.5 0 0 0 0 0 0 0 0 0 0 0 0
D3 0 0 0 10 0 0| 185 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D4 0 0 0 0| 12.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D5 0 0 0 0 0 2 0 0 0 15 0 0 0 0 0 0 0 55 0 0 0
D6 32 0] 155 0 0 0 7 0 95 17 0 0 0 0 13 0 85 0 13 0 0
D7 0 49 0 0 0 0 0 0 0 0 45 0] 20.5| 31 0 0 0 0 0 0 0
D8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D9 0 0 0 24 0 0 65 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D10 26 0 0] 27.5 o 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D11 0 0 0| 27.5 0 0 0 0 0 0 0 52 0 0 0 0 0 0 0 0 0
D12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D13 0 0 0 0 0 0 0 0 0 0] 65.5 0 0| 51.5 0 o 32 0 0 0 0
D14 13 0 0] 135 0 0 0 0 0 0 0 0 0 0] 24] 19) 285 0 0 0 0
D15 0 0 0] 12.5 0 0 16 0 0 0 0 0 0 0 0 5 0 0 0 0 0
D16 0 0 0 7.5 0 o 21 0 0 0 0 0 0 0 5 0 9.5 0 0 0 0
D17] 23.5 0 0l 17| 6.5 85| 11.5 0 0 0 0 0 0 0 0| 9.5 0 0 0 0 0
D18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 10.5 0 0 0 0 0
D19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 21.5 0 0 0 0
D20 0 0 0 0 0 0 0 0 45 30 0 0 0 o 27 0| 22.5 0 0 0 0
D21 0 0 23 0 0 0 0 13 7] 23.5] 49.5 0 0 0] 20.5 0o 16 0 0 0 0

M131991 4.15 USunaunisindeudnewniasileseninganiieu (Flow Matrix) neuusudans

TO

FROM D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 D21
D1 0] 1741 0 0 0 43 0 0 0| 362 0 0 0] 448 0 0 0 0 0 0 0
D2| 2648 0| 1485 0 0 0 0 0| 1163 0 0 0 0 0 0 0 0 0 0 0 0
D3 0 0 0| 1485 0 0| 1485 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D4 0 0 0 0| 4277 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D5 0 0 0 0 0| 3915 0 0 0| 362 0 0 0 0 0 0 o 92 0 0 0
D6 86 0| 1485 0 0 0| 944 0| 1163| 319 0 0 0 0] 201 0| 104 o 21 0 0
D7 0] 2648 0 0 0 0 0 0 0 0] 408 0] 838 24 0 0 0 0 0 0 0
D8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D9 0 0 0| 1163 0 0| 1163 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D10[ 319 0 0] 362 0| 362 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D11 0 0 0| 822 0 0 0 0 0 0 0] 148 0 0 0 0 0 0 0 0 0
D12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D13 0 0 0 0 0 0 0 0 0 0 414 0 0] 320 0 0| 104 0 0 0 0
D 14| 344 0 0] 119 0 0 0 0 0 0 0 0 0 0] 23] 178 128 0 0 0 0
D15 0 0 0] 201 0 o 23 0 0 0 0 0 0 0 0| 178 0 0 0 0 0
D16 0 0 o 92 0 0| 199 0 0 0 0 0 0 0] 178 0| 113 0 0 0 0
D17 104 0 0 33 92 3] 104 0 0 0 0 0 0 0 0] 134 0 0 0 0 0
D18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 92 0 0 0 0 0
D19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 21 0 0 0 0
D20 0 0 0 0 0 0 0 0o 23 9 0 0 0 0 28 0 3 0 0 0 0
D21 0 0] 102 0 0 0 0l 20{ 81 1277 77 0 0 0 7 0 14 0 0 0 0
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A151991 4.16 AunuUMIARaUE13IU (Cost Matrix) nounsUTUUTINS

TO

FROM D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 D21
D1 0/24374 0 0 0] 1376 0 0 0] 9412 0 0 0| 5824 0 0 0 0 0 0 0 40,986.0
D 2| 37072 0/45292.5 0 0 0 0 0]64546.5 0 0 0 0 0 0 0 0 0 0 0 0] 146,911.0
D3 0 0 014850 0 0[27472.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42,322.5
D4 0 0 0 0|53462.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53,462.5
D5 0 0 0 0 0| 7830 0 0 0] 5430 0 0 0 0 0 0 0| 506 0 0 0 13,766.0
D6l 2752 0/23017.5 0 0 0| 6608 0]11048.5| 5423 0 0 0 0] 2613 0 884 0 273 0 0 52,619.0
D7 0]129752 0 0 0 0 0 0 0 0[18360 0[17179| 744 0 0 0 0 0 0 0] 166,035.0

D8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D9 0 0 0[27912 0 0]7559.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35,471.5
D 10| 8294 0 0] 9955 0] 6154 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24,403.0
D11 0 0 022605 0 0 0 0 0 0 0| 7696 0 0 0 0 0 0 0 0 0 30,301.0

D12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D13 0 0 0 0 0 0 0 0 0 0[27117 0 0/16480 0 0| 3328 0 0 0 0 46,925.0
D 14| 4472 0 0] 1606.5 0 0 0 0 0 0 0 0 0 0] 552| 3382 3648 0 0 0 0 13,660.5
D15 0 0 0[2512.5 0 0] 368 0 0 0 0 0 0 0 0] 890 0 0 0 0 0 3,770.5
D 16 0 0 0| 690 0 0] 4179 0 0 0 0 0 0 0] 890 0]1073.5 0 0 0 0 6,832.5
D 17| 2444 0 0| 561| 598 25.5| 1196 0 0 0 0 0 0 0 0] 1273 0 0 0 0 0 6,097.5
D 18 0 0 0 0 0 0 0 0; 0 0 0 0 0 0 0] 966 0 0 0 0 0 966.0
D 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/451.5 0 0 0 0 451.5
D20 0 0 0 0 0 0 0 0[103.5| 270 0 0 0 0] 756 0| 67.5 0 0 0 0 1,197.0
D21 0 0| 2346 0 0 0 0] 260| 567/30009.5|3811.5 0 0 0/143.5 0 224 0 0 0 0 37,361.5

723,539.5 Baht

14 = o A ~ A A A i v A ad da o oA o o 4' ~
YUABUN 3 AALABNADTUNIUNUVUIANUNLNINUNRTDUNUNAANULNDNINITAULURIUFD U

P o

U ¥INNTFUWAUALUTEUAIINANTIAUNUNSIARUE185IY (Cost Matrix)

Funoud 4 Budumsaduatedt 1 @enanfiaunineian 2 wardandunsneay 14 nns
adusuLsannfley F99z3ili Distance matrix way Cost Matrix Sin1siwasundas Fedoq
AuAv Fim5199l 4.17 - an31971 4.18 wan1sFuanaInnsadUaaie 2 waz 14 3
unutlunsiedoude 649,274.50 v anusnanduuie 74,265.00 UM Yz idunL
ﬁaumﬁﬂ%’wqﬂagjﬁ 723,539.50 UM
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AN5199 4.17 SE8EN195ENINe@nR9U (Distance matrix) MNNNSAUEDIRIY 2 way 14

TO

FROM D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 D21
D1 0 13 0 0 o 32 0 0 0 26 0 0 0 14 0 0 0 0 0 0 0
D2 13 0] 21.5 0 0 0 0 0| 37.5 0 0 0 0 0 0 0 0 0 0 0 0
D3 0 0 0 10 0 0| 18.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D4 0 0 0 0| 12.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D5 0 0 0 0 0 2 0 0 0 15 0 0 0 0 0 0 0 55 0 0 0
D6 32 0] 15.5 0 0 0 7 0 9.5 17 0 0 0 0 13 0| 85 0 13 0 0
D7 0 31 0 0 0 0 0 0 0 0 45 0] 20.5] 49 0 0 0 0 0 0 0
D8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D9 0 0 0 24 0 0 6.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D10 26 0 0| 27.5 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D11 0 0 0| 27.5 0 0 0 0 0 0 0 52 0 0 0 0 0 0 0 0 0
D12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D13 0 0 0 0 0 0 0 0 0 0| 65.5 0 0| 69.5 0 0 32 0 0 0 0
D14 14 0 0] 31.5 0 0 0 0 0 0 0 0 0 0 33 28| 37.5 0 0 0 0
D15 0 0 0] 125 0 0 16 0 0 0 0 0 0 0 0 5 0 0 0 0 0
D 16 0 0 0 75 0 0 21 0 0 0 0 0 0 0 5 0 95 0 0 0 0
D17 235 0 0 17| 6.5 8.5] 11.5 0 0 0 0 0 0 0 0 9.5 0 0 0 0 0
D18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 10.5 0 0 0 0 0
D19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0] 21.5 0 0 0 0
D20 0 0 0 0 0 0 0 0 4.5/ 30 0 0 0 o 27 0] 22.5 0 0 0 0
D21 0 o 23 0 0 0 0 13 7| 23.5] 49.5 0 0 0] 20.5 0 16 0 0 0 0

M1397 4.18 AunuNsIAFeudeIM (Cost Matrix) :NMsaauanitinu 2 uag 14

TO
FROM D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 D21

D1 0[22633 0 0 0] 1376 0 0 0] 9412 0 0 0] 6272 0 0 0 0 0 0 0 39,693.0
D 2| 34424 0/31927.5 0 0 0 0 0/43612.5 0 0 0 0 0 0 0 0 0 0 0 0] 109,964.0
D3 0 0 0/14850 0 0/27472.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42,322.5
D4 0 0 0 0|53462.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53,462.5
D5 0 0 0 0 0] 7830 0 0 0] 5430 0 0 0 0 0 0 0] 506 0 0 0 13,766.0
D6| 2752 0]23017.5 0 0 0] 6608 0/11048.5 5423 0 0 0 0] 2613 0] 884 0| 273 0 0 52,619.0
D7 0[82088! 0 0 0 0 0 0 0 0[18360 0[17179| 1176 0 0 0 0 0 0 0| 118,803.0
D8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
D9 0 0 0/27912 0 0] 7559.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35,471.5
D 10| 8294 0 0] 9955 0| 6154] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24,403.0
D11 0 0 0/22605 0 0 0 0 0 0 0] 7696 0 0 0 0 0 0 0 0 0 30,301.0
D12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
D13 0 0 0 0 0 0 0 0 0 0[27117 0 0/22240 0 0| 3328 0 0 0 0 52,685.0
D 14| 4816 0 0)3748.5 0 0 0 0 0 0 0 0 0 0] 759| 4984| 4800 0 0 0 0 19,107.5
D15 0 0 0/2512.5 0 0] 368 0 0 0 0 0 0 0 0] 890 0 0 0 0 0 3,770.5
D16 0 0 0| 690 0 0[ 4179 0 0 0 0 0 0 0| 890 0[1073.5 0 0 0 0 6,832.5
D 17| 2444 0 0| 561] 598 25.5| 1196 0 0 0 0 0 0 0 0| 1273 0 0 0 0 0 6,097.5
D 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0] 966 0 0 0 0 0 966.0
D19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/451.5 0 0 0 0 451.5
D20 0 0 0 0 0 0 0 0/103.5] 270 0 0 0 0| 756 0| 67.5 0 0 0 0 1,197.0
D21 0 0] 2346 0 0 0 0] 260] 567|30009.5) 3811.5 0 0 0/143.5 0] 224 0 0 0 0 37,361.5

649,274.5 Baht

QUABUN 5 YINNISNITERUATIN 2 LaBNENTUIURLIELAY 4 LardataunuigLay 18 Tag
919890 ndsan daunuRURLSUAUAaUNITUTUUTE Tsunsuagyingaiedunau
WULRYINUNITARUATIN 1 AD NISAUMLALANYUA Centriod 199801 T9NUNEAU haIAIUIN
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f1 Distance matrix wag Cost Matrix #39157197 4.19 - 91571971 4.20 NAIsaduaniilan 4
way 18 fdunusnlunisiadeudis 689,250.50 U annsnanduuiis 34,289.00 UM
YnspAFuunounsUIUUTIREN 723,539.50 UM

wazmnvhnsUsulslasnsasuiansnds fie aduantd 2 waz1d (Msady
pdeii 1), aduaniflinu 4 uag1s (Msaduaded 2) faevilvddunusiui 614,985.50 v
Aunilaan

FunusImABUNTUTUUT (723,539.50) - funuilanasninnisaduasai 1 (74,265.00) -
AUYUTANAIINNTATUATIN 2 (34,289.00)

FunusunsaduannuassaiauieilUisuifisuiunmsaduiioands
Fenaglimdunuiishngt Tsunsuftagshnsadusieluiiasdlnefidunourudeatufunis
adulundadt 1 uaw 2 deldrdunusumesnsadulurasadafazthuniouifisufunasy
yosunumaindouineassioumiin auliamsamdununiniadeutnefidinitlasnTmen
N3ANUIN

AN519% 4.19 5L8¥NI9TEINegd@nnilau (Distance matrix) INNISEAUEDINU 4 way 18

TO

FROM D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 D21
D1 0 14 0 0 o 32 0 0 0 26 0 0 0 13 0 0 0 0 0 0 0
D2 14 0] 30.5 0 0 0 0 0] 55.5 0 0 0 0 0 0 0 0 0 0 0 0
D3 0 0 0 7 0 0| 18.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D4 0 0 0 0] 6.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D5 0 0 0 0 0 2 0 0 0 15 0 0 0 0 0 0 0| 13.5 0 0 0
D6 32 0[ 15.5 0 0 0 7 0l 9.5 17 0 0 0 0 13 0 85 0 13 0 0
D7 0] 49 0 0 0 0 0 0 0 0] 45 0] 20.5| 31 0 0 0 0 0 0 0
D8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D9 0 0 0 18 0 0| 6.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D10 26 0 0] 21.5 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D11 0 0 0] 33.5 0 0 0 0 0 0 0 52 0 0 0 0 0 0 0 0 0
D12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D13 0 0 0 0 0 0 0 0 0 0| 65.5 0 0] 51.5 0 0 32 0 0 0 0
D14 13 0 0] 19.5 0 0 0 0 0 0 0 0 0 0 24 19| 28.5 0 0 0 0
D15 0 0 0 6.5 0 0 16 0 0 0 0 0 0 0 0 5 0 0 0 0 0
D 16 0 0 0 95 0 o 21 0 0 0 0 0 0 0 5 0 95 0 0 0 0
D17 235 0 0 11| 6.5| 8.5| 11.5 0 0 0 0 0 0 0 0| 95 0 0 0 0 0
D18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0] 85 0 0 0 0 0
D19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21.5 0 0 0 0
D20 0 0 0 0 0 0 0 0l 45/ 30 0 0 0 o 27 0 22.5 0 0 0 0
D21 0 of 23 0 0 0 0 13 7| 23.5] 49.5 0 0 0| 20.5 0 16 0 0 0 0
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M151991 4.20 UansiuyuNSAReudnesIn (Cost Matrix) annnsaduantila 4 uay 18

TO

FROM D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 D21
D1 0/24374 0 0 0] 1376 0 0 0] 9412 0 0 0| 5824 0 0 0 0 0 0 0 40,986.0
D 2| 37072 0/45292.5 0 0 0 0 0]64546.5 0 0 0 0 0 0. 0 0 0 0 0 0] 146,911.0
D3 0 0 0/10395 0 0[27472.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37,867.5
D4 0 0 0 0/27800.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27,800.5
D5 0 0 0 0 0| 7830 0 0 0] 5430 0 0 0 0 0 0 0| 1242 0 0 0 14,502.0
D6l 2752 0/23017.5 0 0 0| 6608 0|11048.5 5423 0 0 0 0] 2613 0 884 0 273 0 0 52,619.0
D7 0]129752 0 0 0 0 0 0 0 0[18360 0[17179| 744 0 0 0 0 0 0 0] 166,035.0

D8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D9 0 0 0[20934 0 0]7559.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28,493.5
D 10| 8294 0 0| 7783 0| 6154 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22,231.0
D11 0 0 027537 0 0 0 0 0 0 0| 7696 0 0 0 0 0 0 0 0 0 35,233.0

D12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D13 0 0 0 0 0 0 0 0 0 0[27117 0 0/16480 0 0| 3328 0 0 0 0 46,925.0
D 14| 4472 0 0[2320.5 0 0 0 0 0 0 0 0 0 0] 552| 3382 3648 0 0 0 0 14,374.5
D15 0 0 0[1306.5 0 0] 368 0 0 0 0 0 0 0 0] 890 0 0 0 0 0 2,564.5
D 16 0 0 0| 874 0 0] 4179 0 0 0 0 0 0 0] 890 0]1073.5 0 0 0 0 7,016.5
D 17| 2444 0 0| 363| 598 25.5| 1196 0 0 0 0 0 0 0 0] 1273 0 0 0 0 0 5,899.5
D 18 0 0 0 0 0 0 0 0; 0 0 0 0 0 0 0| 782 0 0 0 0 0 782.0
D 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/451.5 0 0 0 0 451.5
D20 0 0 0 0 0 0 0 0/103.5| 270 0 0 0 0] 756 0| 67.5 0 0 0 0 1,197.0
D21 0 0| 2346 0 0 0 0] 260| 567/30009.5|3811.5 0 0 0/143.5 0 224 0 0 0 0 37,361.5

689,250.5 Baht

M15729% 4.21 suulunsindeudemiesilelunisdudeuannilatumeds CRAFT

Al sondleufiduaeu | dununsiedaude |[funuanas (um)
1 2 uaz 14 649,274.50 74,265.00
2 4 uas 18 614,985.50 34,289.00
3 13 uaz 20 609,285.31 5,700.19
4 1uaz 11 580,992.19 28,293.13
5 13 uaz 19 580,387.25 604.94
6 21 4@z 9 576,986.50 3,400.75
7 3 uaz 17 571,447.50 5,539.00

2117157149 4.21 nsduaeslsunsy CRAFT ldlansnisduldsuannid
susiuau 7 afs Waunsuaginsduanasduivdsuandauiiase iemduyunis
\eueTTiifian TunsduBsuudarasrzuansiunusalunisiedoudie uazuans
ﬁ‘]’m’sué’uﬁquﬁaﬂaﬂ%’mmsé’uLﬂﬁauiugiﬁgm Fomtuinlumsduiasuadedl 1 sewisanni
2 wag 14 lldunusanlunisindoudie 649,274.50 v wazviliifunuTanas
gea@nia 74,265.00 Um MsduasuaSed 2 LLﬁNéfUVJUi’JﬂUﬂ’]SLﬂﬁlaué’hﬁ 614,985.50
U FuAnannisaduaniieu 2 ads (2 way 14, 4 way 18) Minaansnaduaneunud
Tusunsudalliléianun 7 ads asshlsfiduyunisedeudnesanegi 571,447.50 uw
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Junan 25 Ju fan3199 4.25 dwmegeuinteyalunszuiunisgeutljeiiuainssuy
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AN5197 4.25 s2een19nsalnsnaniielalunmaz iy (1.4 37U 25 Ju

Day Km/day Day Km/day Day Km/day
1 7.9 11 8.4 21 6.9
2 53 12 8.1 22 6.4
3 8.9 13 8.3 23 8.4
a 9.1 14 7.7 24 7.1
5 9.1 15 59 25 8.4
6 8.9 16 6.2
7 8.3 17 6.5
8 6.7 18 7.5
9 7.6 19 8.8
10 5.4 20 7.1

o

d' [ a v v a o 1 o = 1
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n3UT 4.22 Iideyadiszarnis (Rlawng) veasalusndnvinislaluus
avuilivanszuvaiavhmmaaeuauduunfivesteya nuin a1 P-value Ay
0.263 FaflAanninseduiiddny 0.10 Fufudsliamsaufiasauyfistundnls Geasdu
foyatiatuayulsindeyaiildanszuuaieinisuasaauuuni

nageuaululnivesdoyalunuuiiaesaniunial newinismageuainy
Juunivesteyaaindiuvudiassaniunisel azdosmdranaianiuzdang (Warm-up
Period) WAZAIVUATZEZIAWBINITVIAFULUUS I8 (Run Length) Tiuunzauiielinadns
yosuuuaesimuindedesnniign

anuzdang  (Warm-up Period) fio Msdumszeziaimunzaslunis
Busumsmeaeunuuaesaniunisel TngBusuananyiniugududndianarfinadng
dgnaesdl Fedeyaiiaulafio szogyadisalnindnvidsldlunostu feduiditeya
fananalunisvn Warm-up Period fwiangay 99nn1snadouRUUIa0sanunge]
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liinpniimindiineamuiinidmnsaommonomaosms

1357 9111315}171921232527293133353739414345474951535557596163656769717375777981838587899193959799
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| Simulation Time
!
I

SUT 4.23 MsmAYaIavesEn Ty dIn3ue ik uUINaesanuNITel

9N3UT 4.23 uansduauszezms Rlawas) Asalnsndriidaldluszozinan
24 s (WistrensmiButisar 24 alus iiederonisuanina) udsoonidu 99 ¥ oz
udunsmiEuasinned 7 Wuduly (51’@‘514L’Jawaaamuz%’mﬁqmsw‘fi%mmdwﬁqﬁ 7
Fudonludasil 16 vde Hlusdl 384 Wuthsefiduan wWarm-up Period iflasnnudunsmle
igszerasiiinszogndaudn

TLOYIIANURINTNABULUUTIADY (Run Length) 3 nn1snagaeudnafy
ys1utmanIuzdang 380 $alua iefugadas Warm-up Period agldsrogiaanlunis
veaeuLUUSassanunsaliuna 8 $alus duduszeznanismaaeuiiviiufiugisia
mafiuteyannszuusds welilumsilsuifisussesmalsvessalnl$naviv
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Day Km/day Day Km/day Day Km/day
1 6.3 11 7.4 21 7.5
2 6.3 12 7.5 22 5.0
3 6.5 13 7.6 23 53
4 6.8 14 8.0 24 5.8
5 6.9 15 8.0 25 6.2
6 7.1 16 8.2
7 7.1 17 8.4
8 7.2 18 6.5
9 7.3 19 4.6
10 7.3 20 59

7131991 4.26 kaAIAITEEENILLYIINITINIABIANIUNTUAIUTIVIUTOUT
ivuauds Sndudemegeuauduunfvesdayauieriuiunisnageuanuduun
vasdoyaiiiuldainszuuase lunisneaeuaduluunfvesdaya fae Normality

Probability Plot Nisgsuiiadfisy 0.10 Wwkeniu dauyfigmlunisnaaeudsll

Ho : TeyanlnanniiiuuinasanIunsaliin swanuasuuUn
H, : Teyantnanndkuuinaesaniunisadldinisuaniasnuuung

Probability Plot of Model

Normal

Percent
.
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U7 4.24 nsnegeuauluunfivesdeyaildainnisiiaesaniunisel
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9n3UT 4.24 Ishhdeyamszazma [lawns) vessalnnanyidislaluusiay
Fuarnnsaesaniunisal 1viinisnageuauduunfivestoya wuindn P-Value dif
Wiy 0.575 dafldmnnninsiuiiddy 0.10 Fafudsliausoufiasauyfgundnld 39
wludoyafiaduayuldirteyaildainduvudiassaniunisaliinisuasuasuuuuni
LRI

. ‘wmaaummLLUiﬂiaumaﬁagaﬁaaawm

fupoundrniivauudritdoyas 2 srutdnisuanuasiuuund agdeai
mManageuAALUTUTIU 1ngld F-test lunsmaaeulitalvimsuitanuuususiuveatoya
ia 2 gadlauuanaatuviol lnenaasuanuiidedidyuesaiuulsusiu Assdu
ydAzy 0.1 ﬁamuﬁgm‘l,umimaaué’ﬁ
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Test for Equal Vartances: real, model

09 11 1 1 rd 15 11
90% Bonforroni Confidence Intervals for StDevs

Boxplot of real, model
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Sample N StDev c
Real 25 1.158 (0.904, 1.611)
Model 25 0.988 (0.772, 1.375)

Method Statistic P-value
F 1.37 0.444

JUT 4.25 #amIAsIenaLiUsUTINaIntusnsy Minitab®

1n3U7 4.25 31nN15NAEeU A1 P-value 91NNTTWANNAL F iy 0.444 &
fruinndnseaudedAn 0.1 wanadnmnuulsuTiuvesteyaniasdseuuliunned1aiud
seeutiudnAgy 0.1
HAN1INAFBUAIINLUTUTIUNIIUIIANULUTUTINTR N saes b aiuualyl
A N 2 2 2w i 2 = v v Y]
NIWAMUUUOU LAET S oo UaE S oge LUUMIUTZINUANDY O Fesrudimeiuluglves
} . 2 = o %
ANUMUTUTINTI (Pool variance : S°p) Fermwiailaanauns 4.1

(nreal - 1) Srzeal + (nmodel - 1)S%nodel

s2 =
2 =z
Nyeal + Nimodel - 2 (4.1)
° v & ° ! a s a | fa Y a
MAUAM N ea  AB MUIUAISTEENINSAINS NENIISlAIINTE VLSS
N model AB 31UIUASTEENNSAINS NENSlAIINL VLT aREa LNTTal
2 & | a ¢ a éa v a
S eal B AIPNLUTUTINYBISE TSNS NANTINe bR INSTUURS
2 o~ | a ¢ a | éa 1% Y °
S odel  AB AIANLUTUSINYBITEEENNNSA NS NN AN UUTIA
g2 (25 —-1)(1.158)% + (25 —1)(0.988)2
P -
25+ 25 -2
Sp = 1.0765

NN eaeuinsduagUliin AeuusnsvesszagmMaedediliainsyuy
959 (X o, =7.557) warszovymaaasiileandiuuusians (X, .. =6.818) SAnvindu 0.739
frnmandeauuinasgusamiiiu 1.077 wazdidimauandng (Difference) fouiuly
Antulalushuuusrasasiniu 0.7557 Msewamm n sz munsyduTed @i 0.10 was
Tigunanisneaeu (1-B) wiriu 0.80
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AN 4.27 NAANSIINAITANUIUUNVUIAGIDES

Power and Sample Size

Calculating power for mean 1 = mean 2 + difference

a = 0.1 Assumed standard deviation = 1.077

Difference Sample Size Power Actual Power
0.7557 27 0.8 0.800798

The sample size is for each group.

PNA13197 4.27 uansuundiegTivnyauiiaegatos 27 f10613 uand
faunudiegennadeszagnafisalnsnanyideli iz doafuainszuuaiuasuansds
smnusevlunissiassaniunisel fiseduedidey 0.10 wazdistuanisnageuintu 0.80
nnnsifudeyadesiuldvuindoyaniitu 25 faogre Tuonfudoyainsruuatuas
$ravsanumsalifisdnliiaminnia 27 feers ndaanmamdsudeyaiiuifiuasuniy
fvuand Fuidoyavaesnguuvhnmaveaeuiiofusesnuindefiovestoya 4938013
NAdoU Two-Sample T-Test AILARITIBAZLDEALUNIANUIN A,

455  mMsUSpuiigunanisiaesaniunsal

nEIINELTUREUTBINITIIUADUANGNAB s AU LT e dDvD 4
wuuaesamunisaiiansoidusururesssuuiiudt uwuhassanunisaifiadiety
LﬁyaaG’ful,i‘;luﬁi”lamaafmﬂﬂiaimisciauﬂwgqLﬂ%’lmﬁaiuﬂm;ﬁ'uﬁaumiﬂ%‘uﬂqqﬁﬂ Feddusiely
AonsaanuuiassanumsaiiinisusudgadslndausUuuuiuionadend 4 fudem
IhdentAidieldlunsiussuiiiou wuudrasaunudamadeni 4 Tassauaziiveuiwnuay
Todniasineg Wwuiaruivuwuietagiy Wasuwasamzludiuvesnisaduannie
serinvannlaruninelay 2 (TRS Backload) wavanflaumunelay 14 (DRT/FRE Backload)
Fedanaldumansiadeudresmesalrlsndnviuasuutasluse sUuuudiassaniunisalis
Tullagiu wansfsnianuan v, 5U7 9.1 uazgUkuudasaaniunisal Plan-d uanada
AIAKUIN U, gﬂﬁ .2



87

P = a ' = l Y] 1Y) Y
®151990 4.28 L‘UTEJ'UL'Vlﬁl“U33831/]']\138'1/1’3']\73@']“@']Uﬂ@uLLagﬁaﬂﬂqiﬂi‘U‘Uﬁi‘\‘iNQ

Distance (Meter)
No. Station
Current Layout Plan-4 Layout
1 Loading Area (1) - TRS Backload (2) 31.16 30.98
2 TRS Backload (2) - Tongs Workshop (3) 191.12 159.16
3 TRS Backload (2) - Handling Workshop (9) 146.62 114.66
4 Paint Shop (7) - TRS Backload (2) 140.14 108.18

57971 4.28 uansliifiuinannnsaduiuntsanniaumineiay 2 (TRS
Backload) wagannflauvaneiay 14 (DRT/FRE Backload) muguuuulauianiagen Plan-4
Layout denaliiAnnisdsuntasszezmaly ¢ dunsdes laun aonfeu 1-2, 2-3, 29
uay 7-2 fauuansdsszogslumsiadeudneseninaaniiio (uns) Wisuifsusening
unuffstagiuneun1su3uUTe (Curent  layout) wazunufsildFun1suiulse (Plan-a
Layout)

nMsiteadiidifagusrasdlunsiisuifisuuuusiaesaniunisaivisass
sunuuluduszeenasuuasfunuidomtsiiavossolnsndnvidldlunisindoudie
iwdosilelunszuaunsdennise swdamsliasgsinadwsaue wethluldlunisuiulganis
sFfuaulvrsey

NNTaTkuLIaesanIunsalwuislulagiuiazuuuinasaniunisel
wudnadendt 4 1dvinnisussiunailouiieulneiinnsuansadusned (2,364 $lua)
$117u 30 sOUNTYEN SnsUszdumadail

. guszeziaisinlunisefoude  91nnisanaesaniunisal taely
salnsnanilunisedeudne 3 Au dszezaisinlueisudurIasilondantasazluaves
N3TUIUNITYRNUITIVBALAUN TRS WAz TPS 91NN1591809801UN501 UaRIAIN1TI9T 4.29

AN519% 4.29 WSeUeUSLeLIaINISIEUIalnsnanyivig 3 Au (Wninad)

Work time (Min) Decrease
Forktruck % Decrease
Current Layout | Plan-4 Layout (Min)
Forktruck 1 29,012.34 27,428.88 1,583.46 5.46
Forktruck 2 25,679.76 23,770.98 1,908.78 7.43
Forktruck 3 22,406.16 20,758.81 1,647.34 7.35
Total 77,098.26 71,958.68 5,139.58 6.67
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INN3197 4.29 wansszezansdausalnsnanyt (uiined) wiazdulag
Wisuidisussrinaunuislutlatunasususiaiiléfunisuiulss (Plan-d Layout) wagiilesy
srprnamsliusalnindnive 3 fu veaunuislutiagiuviiy 77,098.66 wiflded way
urusfalyainlausuugsldinansan 71,958.68 wiiiiel wnudslmildnanlunsindeudreanas
5,139.58 Uil viTvanasionas 6.67

Fruszazmesalunisiadeudie svezndlunsiadoudianieadng
ﬁuaaLLUUﬁ‘]’waaqL’%'m’fumﬂmﬁm?iaué’mLﬂ%ﬁﬂiLﬁﬂ"];jﬂsxmuﬂ'm]ul,a%éu Fan51991 4.30
uansnsiUTeuLfisussegniesau (Total Distance) waauuusIapsanIun1zaif 2 JULUY
svoznnslunsiadoudieUsznoudie 2 diu Ao srosnafiintuunzruieIAIoadns
(Used) wagszozmaifisnvaniieluldanu (Travel to Used) ssogmmasiuvesunuistiagy
(Current Layout) inAu 2,185.89 dlaiunsned LLaszuﬁaﬁlé’%'umiﬂ%'uﬂﬁ(PLan-4
Layout) Wiy 2,010.30 Alawnssied wnudslndfiszezmslunisideuineniasdnsanas
175.59 Alaluns vseanassesay 8.03

M1397 4.30 Wisuigussezmslunisiafoudevesnurasaessuwuy (Alawnssiad)

Distance (Km.) Decrease %
Layout Type
Used Travel to Used Total (Km.) Decrease
Current Layout 1,248.36 937.53 2,185.89 175.59 8.03
Plan-4 Layout 1,174.42 835.88 2,010.30

frudunusonlunisiadeudie annsaAuteyalud 2557 s
indoudheirdasinslunszuiunmsdeiniigainisiagldsolnindnviniessudfivasiy 12 wsun
fUsunaunsidlaeiaas 9,117 el (lud 2557 srandsufiwandsdnsay 30.92 un )
Felunsdassanunsalliiden 2 ununnumdn AUTInaeeaiielunszuIumsgontige
a1 swAnidudosay 80 vesUTinauatesiofioun Fufuiinaritufiseisanamudndiu
TUSuaugvswinniu 7,293.89 dnseel

uazannsifivdeyasternaadsvesnislisalninanvinnnszsuuadasindu
7.065 Alawmssiotu (neldlaniuaie 8 daluwiotu uay 2,364 Halusel) Medudad
SyHEn19TI 2,205.91 Alamnsaed MnUSina LA SEeE I ARNANSRIINSIFNETY
Winfu 0.3024 Alawassiodns wazandeyadrsfuiiuansszozmeslunisied ouieves
wuuaesaniunsaiisaeszULuy annsntnduuiumulEFaei 431
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Ql' = = v ] = v v O
M3 4.31 ﬂqiL‘UifoLV]EJUG\UVJUU’]@JU@LGZIaIUﬂ'TﬁLﬁaQUEﬂEJGUaQLLNUN\?VN 2 EULL‘U‘U

Total Distance Total Cost Decrease %
Layout Type
(Km.) (Bht.) (Bht.) Decrease
Current Layout 2,185.89 223,480.47
17,951.93 8.03
Plan-4 Layout 2,010.30 205,528.55

§157197 4.31 uansszeyneTy (Alawnsded) wagdunusiy (Unsed) veq
msedeudneirdesinslunssuaumsgeuigalasldsnlnsnans Jaunudslutlagtunounis
U3uUge (Current layout) fifunusan 223,480.47 uwisied uazunuisilisunisuiuuge
(Plan-4 Layout) IAuvusIu 205,528.55 umeall ﬁé]’uﬂqumsmﬁlauﬁwa@m 17,951.93

U 1198 anas5e8ay 8.03
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5.1 @5Unani1sIvY

Tumsidendsiifertosiunmsufulgadilsgonthysmosuisngliuinislu
gaivdnwazndedlnsiden Inedinguszasdndniiteuiuussdslssdeaiigevesustmiiloy
i Ingnsdensanniandmilaenndostudnvurnsivavesiniesilolunssuiunisdey
Uhys leanszarnsnuuazandunuintudomasfiwalunisuuiiowiosdefesalnin
anin

MnIngUszasditlanaaan lunuideillfimdnnisuwuiegiadussuy
(Systematic Layout Planning : SLP) limwniiareianminudadag i fslugidiasey
m'ﬁiwamaqmiamaua Fnazinnuduiusiusios ganilueeia 5 LHUN ATBUAGL 21
aonfliufiieades dmsunisimundimadenduasiinisfionsandufuieidnmsliesed
anuduiustadunsiinseiidinunmitaaddusuiuuisunfiuazunninauduiug
uayn1sUFUUTIsieds CRAFT dufuisnistiessidsuiina lasnsaduanniauile
Sunandunuiiiiignanvesnisindoudieiaieafiodelusunsunonfinned 1nviaosis
Frasulsvirnsimuiunufanadonsenidy 4 sunuy Fameuieme Tiinisfiansan
Aadongunuuunuienadenuuud 4 iesnndarmdullslunisdnidusuniniige
ansausuuslaviuilagliufianlganglun1susudgeds uddsihuaudmadandinaiun
Wisusuiudvknudsludaglu wazUseiliananieisn1331a09a01un1salinaunis
UFTRLES IngaziSeudisuiiluduressvezmesi ssoznasiuazaniitud e
Tunmsvudreiaiesile dan1ssrassaniunsaifelusunsumsaesfinnesduduniodod
Prelinsinrziasmadnauladullegsdaaunndsiu nounsusuusdunssuiunis
yhauese Famsuiudssduanumsnisdsduoiafediinauasalitnegs Snviedsorading
nsznusion1suURuaTilulagiu

HA9INN1IT1a0an uN1Tel asuladnnisuSuuselaniugusuy Plan-d
Layout Treanszeznsnlunisedoudneld 175.59 Alawnssed vioanaiiosas 8.03 an
szozalunsedeudneieiesdnsls 5,139.58 uiiired nieanasiesar 6.67 uavanduny
hifudewmasiwald 17,951.93 unded
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Layout Data

Problem Mame: | Production
Mumber Depts. 21 .Deﬂne Facility
Fixed Points: ]
Dimension; I

Facility Information

Scale-rmfunit 1 Cells
Length-m 59 59
Width-m (&L=, ml=)

Area-sg.m 4012 4012

Department Information

WET= M drea Cells

Dept. 1 01 Y aa ag
Dept, 2 Oz b 28 20
Dept, 3 C] b a a
Dept. 4 O 4 W 15 1a
Dept. 5 05 W 10 10
Dept, & )=} b 10 10
Dept, 7 o7 b 10 10
Dept. 8 ] W 1 1
Dept. 9 oa W 12 13
Dept. 10 O 10 Y iz 72
Dept. 11 011 b a6 a6
Dept. 12 [ W 42 42
Cept, 13 013 W a4 a4
Dept. 14 D14 Y 28 20
Dept. 15 015 b a] a]
Dept. 16 016 b a] a]
Cept, 17 017 W =] a
Dept. 15 O 1a Y 12 12
Dept. 19 019 b ) 4
Dept. 20 020 b 28 20
Dept. 21 021 W 30 30
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Type
Switch
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TunsasauuudtassaniunsallaldiuusunutoiEensinee ielidzainse
nsldaunazdeonstila 918aBnfIn1s99 9.1 War 19199 .2

A157197 2.1 fakUsTtglunisasakuuInassanunisalluaiu Location

%o AU
Loading Area Nufldmiuiuniesdenduazdsenn
TRS Backload NufiwninTesievomnun TRS ndssuiniesiionn Loading Area
Handling WS Handling Workshop ‘ﬁuﬁ‘&auﬂﬁﬂ‘umLﬂéa&ﬁaﬂixmm Handling
Waiting for clean |#iufidmiununiedierifeimsdrniniuazen
Cleaning_bay Tssdevhanuavenasesle
Inspection_shop Iiamnaauammwﬁmﬁa
Paint_shop TsaninTeslo
Hot store adezlnauonens dmduiverivatilg
Cold_store adsorlngluiesufuemea dwuiueslnafisesmsiiuinweamgi
T Storage F Huiiunlesdeusnasumihuitn vewmun TPS
TPS_Areal ‘ﬁuﬁqiamﬁﬁqqLﬂ%qﬁaﬁuammuﬂ TPS 90 1
TPS_Area2 ‘ﬁuﬁqiamﬁﬂ'gqLﬂ%iaqﬁaﬁuammuﬂ TPS 902
Tong Ws ‘ﬁuﬁedauﬁﬂ'gwml,ﬂ?adﬁaﬂmm Tong
H Inv cs i Dummy sziauﬂwa;qt.ﬂémﬁawé’ﬂﬂﬁmw HDL A CS
H Inv_hs i Dummy %auﬂwg%m?mﬁawé’ﬂﬂimw HDL A HS
H Inv no i Dummy %auﬂwg%m?mﬁawé’ﬂﬂizmw HDL A NO
HBL1 il Dummy saneSesiiounun Handling nnuszam Wungu nguay 11 B
H LocO #iuit Dummy TauAIeslausun Handling VU Nauvziig Loading Area
Tg Inv Cs_ o Dummy %auﬂwwa%&ﬁawé’ﬂﬂiwﬂw Tong A CS
Tg Inv_ No Wl Dummy goutisuaiesiovdnyszan Tong A NO
Te_loco #iuit Dummy TauR3eslounun Tong VUM nauaziing Loading Area
T Inv Cs_ i Dummy goutisuaiesieovdnyszian T A SCS
T LocO Wl Dummy saeSesdiendnuszan T_A_SNO uag T_A_SCS nouawidng TPS Areal
T Loc S Wl Dummy saeSesdiendnuszan T A_SNO uay T_A_SCS unau nauay 15 u
T Loc F ol Dummy seSesilondnysuan T A FSuaz T_A FM (Jungu nquay 15 u
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An519% 2.2 fnusilglunisadraluudnassaniunisailudiu Entity

o

L) AIMURUY
HDL A NO \nosilovdnuasunun TRS Uszinn Handling Alifedderlvalumstentngs
HDL A HS \n3esilondnvoaunun TRS Uselny Handling Aidedldeslvauszian Hot Store lumstontig
HDL A CS \nosslovdnuasunun TRS Uszlan Handling Aidedderlnduszam Cold Store Tumsdentigs
HDL | HS aglvidussan Hot Store AidedlduinSesiondnussian Handling
HDL | CS azlwauszan Cold Store Aidadldfuiniasiiondnuszinn Handling

HDL Abatch50

wipslondnuszinv Handling sauslungy nguay 50 Hu

HDL Abatch11

msvuasasiondnUszny Handling Wungu nguaz 11 u

HDL IHSbatch3

avlnausznv Hot Store fildiuin3asiiendnuszinn Handling saundungy nduaz 3 du

HDL ICSbatch3

avlnausuny Cold Store fildiuimsasiiandnyszinv Handling sauunau nauaz 3 Fu

Tong A No wsealendnveaunun TRS Usann Tong Ailidadderlnalunmsdoutngs
Tong A Cs w3esleovanvenun TRS Usenn Tong idedldarlnauseinmn Cold Store lunsgeantng
Tong_ICS azlnauszian Cold Store Aidasldiuinsasiionanuszwnn Tong

Tong Abatchd

w3esllandnyUsziav Tong sauidungy nauay 4 Hu

Tong ICSbhatch3

avlnausuny Cold Store fildfuimsasilondnysziav Tong saulungu nguas 3 u

T A SNO \nosslovdnuasunun TPS Ustian S (edesilevdnuunaidn) filideddesinglunsgentige
\n3nsilondnvowunun TPS Useinv S (w3esilevdnuunnidn) Aidedderlndussan Cold

1A Store lumsgeutig

TAFM \n3esiievidnuaunun TPS Ustiav F auinnans

T AFS \n3asilondnvosnun TPS Uselny F yuaidn

T A SMS \n3esiievidnuaunun TPS Ustiav SM aunaldn

T A SMM \Snsilondnuoaunun TPS Uselny SM aunanang

TAL \n3esilondnuesunun TPS Uszinn L fvwalngldanunsaindoudals

TICS agluausunm Cold Store fidasldifuiniosiiondnvosumun TPS

T lbatch3 ovlvduszam Cold Store fldituindasilandnvamumun TPS Tandungy nduay 3 u

T Abatch15 \nesslovdnuasunun TPS sandungy nqua 15 By

T batch FS15

winslovdnuesunun TPS Ussiav F awain vaundungy nguaz 15 u

T batch SMS15

w3eslandnuaanun TPS Ussnn SM awiawdn saundungu nauay 15 u
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)

lunsasiesiinuudnassanunisallssgoutngslutagduuasiauianiden

q
1%
=]

Plan-4 dwsulunsdifinuiliiesdusznaunaniidfgy Al
1. Location A annilauiiliusnislunssuiunisgeuun39eduuuingas &9
MUY URNUUTEININAA99 N15AMUAAT Location YoauNuiava 2 sUwuu &

ALOUNY AIR1519N 2.3

A1519% 9.3 Location LUUaDE01UNIT

Icon Name Cap. Unit DTs... Stats... Rule... Note
Loading Area inf 1 None Time Series Oldest
TRS_Backload inf 1 None Time Series Oldest
Handling WS inf 1 None Time Series Oldest
Waiting_for clean inf 1 None Time Series Oldest
Cleaning bay inf 1 None Time Series Oldest
Inspection_shop inf 1 None Time Series Oldest
Paint_shop inf 1 None Time Series Oldest
Hot store inf 1 None Time Series Oldest
Cold store inf 1 None Time Series Oldest
T Storage F inf 1 None Time Series Oldest
TPS Area2 inf 1 None Time Series Oldest
TPS Areal inf 1 None Time Series Oldest
Tong Ws inf 1 None Time Series Oldest
Hinv cs inf 1 None Time Series Oldest
H Inv_hs inf 1 None Time Series Oldest
H Inv_no_ inf 1 None Time Series Oldest
HBL 1 inf 1 None Time Series Oldest
H LocO inf 1 None Time Series Oldest
Tg Inv Cs_ inf 1 None Time Series Oldest
Tg Inv_No inf 1 None Time Series Oldest
Tg locO inf 1 None Time Series Oldest
T Inv Cs_ inf 1 None Time Series Oldest
T LocL inf 1 None Time Series Oldest
T LocO inf 1 None Time Series Oldest
T Loc S inf 1 None Time Series Oldest
T Loc F inf 1 None Time Series Oldest
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2. Entity Ae in3esllevdnuazeriva Misraulaiedidignssuiunisden
U139 wdeedeilulumuidunnafifinunaunseiiuasaduunazaanannszsuy MSAImuae

Entity veuauians 2 Uiuy fanwmilouiu Jsdwundulssiangass fdinnsei v.6

N . o 4
#1979 .4 Entity U83LUU8DIEN1UNTTE

Icon Name Speed (fpm) Stats
HDL A NO 50 Time Series
HDL A HS 50 Time Series
HDL A CS 50 Time Series
HDL | HS 50 Time Series
HDL | CS 50 Time Series
HDL Abatch50 50 Time Series
HDL Abatch11 50 Time Series
HDL IHSbatch3 50 Time Series
HDL ICSbatch3 50 Time Series
Tong A No 50 Time Series
Tong A Cs 50 Time Series
Tong HDL ICS 50 Time Series
Tong Abatchd 50 Time Series
Tong_ ICSbatch3 50 Time Series
T A SNO 50 Time Series
T A SCS 50 Time Series
TAFM 50 Time Series
TAFS 50 Time Series
T A SMS 50 Time Series
T A SMM 50 Time Series
TAL 50 Time Series
TI1CS 50 Time Series
T Ibatch3 50 Time Series
T Abatch15 50 Time Series
T batch FS15 50 Time Series
T batch SMS15 50 Time Series
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3. Arrival fim 8n1N15imes Entity Tussuuilidnanlu Location Funas

Entity JUSNIMLAZT2UZIAINNSITNNITALANANAY N1TAIUUAAT Arrival UDIUNUNITIS 2
JURUY TANvilaufiudiennsen .5

A1519% 9.5 Arrival 989 UUTIa89@0UNT

Entity Location Qty. each |First Time | Occurrences|Frequency | Logic | Disable

HDL | HS Hot store 69 0 1

HDL | CS Cold_store 242 0 1

Tong HDL ICS | Cold store 305 0 1

T1CS Cold _store 205 0 1

HDL A NO H LocO hand1 NO() 0 inf 14.33 hr
HDL A CS H LocO hand2_cs() 0 inf 63.89 hr
HDL A HS H LocO hand3 hs() 0 inf 112.57 hr
Tong A No Tg locO Tongl no() 0 inf 22.09 hr
Tong A Cs Te locO Tong2_cs() 0 inf 45.46 hr
T A SNO T LocO TPS1_sno() 0 inf 3.60 hr
T A SCS T LocO TPS2_scs() 0 inf 71.64 hr
T A FM TPS Areal | TPS3 fm() 0 inf 39.4 hr
TAFS T Loc F TPS4 f5() 0 inf 81.52 hr
T A SMS TPS Areal | TPS5 sms() 0 inf 168.86 hr
T A SMM TPS Areal | TPS6 smm() 0 inf 107.45 hr
TAL TPS Areal TPS7_L() 0 inf 124.42 hr

1NM15299 0.5 NMsimual Arrival  daulnglaldsuiuunisuasuasuuy

AnuALeY User Defined Distributions Iaen1sasiamisiaiisifuieszymininuiiazidy

(Percentage) W93 UIUATDIHBNIZIT M T ULABZATY (Value) ANT19T09uAaE Entity 2iao
ID Wuirivun LEneRan1sIen 4.6 - A5199 .17

4. Process and Routing g nsguIuNIstenUngaAsasiieninvulussuy

) [ . aa [ | . = [ A 1
LWJUNITNINUR Entity VliJﬂ’]’iLﬂJ’]EJEJﬂIULLG\ﬁ% Location UaNaLdUNINNITLAARUYYUDY

Entity AAATUNIMUAIUAISINR0IE0IUATA] LAAIHIAITIIT 9.21
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AT 0.6 113579 ID : hand1l NO N15UAAINITUINITVOUATOINONENUTELAN HDL A NO

Percentage Value Percentage Value Percentage Value
6.060 1 1.210 39 0.610 94
7.270 2 1.210 42 0.610 99
6.060 3 0.610 43 0.610 105
2.420 4 1.820 44 0.610 106
3.030 5 0.610 45 0.600 107
1.210 6 1.210 a7 0.610 109
1.210 7 1.210 48 0.610 113
2.420 8 0.610 50 0.610 120
1.210 9 1.820 51 0.610 132
2.420 11 1.210 53 0.600 136
1.820 12 0.610 54 0.600 138
2.420 14 0.610 57 1.210 140
1.820 15 0.610 62 0.600 142
0.610 20 0.610 63 0.600 144
2.420 21 0.610 64 0.600 157
1.820 23 0.610 65 0.600 161
1.210 24 1.210 66 0.600 187
0.610 25 0.610 68 0.600 205
0.610 26 0.610 69 0.600 247
0.610 27 0.610 70 0.600 310
0.610 28 1.210 71 0.600 351
0.610 30 0.610 72 0.600 365
0.610 31 0.610 74 0.600 368
1.820 32 0.610 75 0.600 467
1.820 33 0.610 76 0.600 471
0.610 34 0.610 78 0.600 733
0.610 35 0.610 86 0.600 2897
1.210 36 0.610 87
1.210 37 0.610 91
1.820 38 0.610 93
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AT 0.7 13599 ID : hand2_cs N1TULAAINITUINIVOATOIONaNUTELAN HDL A CS

Percentage Value Percentage Value
16.220 1 2.700 8
5.400 2 5.410 9
13.510 3 5.410 10
10.810 4 8.110 13
8.110 5 5.410 16
5.400 6 2.700 17
8.110 7 2.700 19

M1919% 9.8 1379 ID : hand3_hs N15HaAINSNIvsATelananysznn HDL A HS

Percentage Value Percentage Value
23.810 1 9.520 5
28.570 2 4.760 6
14.300 3 4.760 7
4.760 a4 9.520 8
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AT 9.9 ©1599 ID : Tongl Nno NTHALANITINURLLATEIHWANUIZLAN Tong A NO

Percentage Value Percentage Value Percentage Value
11.220 1 1.870 35 0.930 82
9.350 2 0.940 36 0.930 85
5.610 3 0.940 41 2.800 90
6.540 4 1.870 43 0.930 91
0.940 7 3.740 45 0.930 92
1.870 15 0.940 48 0.930 94
2.800 16 0.940 51 0.930 98
0.940 17 0.940 53 0.930 111
2.800 18 3.740 54 0.930 115
0.940 19 0.930 56 0.930 120
0.940 20 0.930 58 0.930 128
0.940 21 1.870 59 0.930 140
1.870 24 1.870 60 1.870 149
0.940 26 0.930 64 0.930 244
0.940 27 0.930 66 0.930 1335
0.940 28 1.870 69
0.930 30 0.930 73
0.940 32 0.930 75
0.940 33 0.930 76
0.940 34 1.870 78

AITNN 2.10 915729 1D : Tong2_ cs NITHANNITUINIVOUATDINENUTENN Tong A CS

Percentage Value Percentage Value
19.230 1 3.850 8
9.610 2 5.770 9
5.770 3 3.850 10
3.840 4 3.850 11
13.460 5 3.850 12
13.460 6 3.850 14
7.690 7 1.920 26
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M5 0.11 #1599 1D : TPS1 sno NISUAILAINITILIveAIeslananyUszan T A SNO

Percentage Value Percentage Value
14.92 1 244 9
21.76 2 0.76 11
11.87 3 1.67 14
3.81 a4 9.28 16
0.61 5 0.15 17
11.57 6 0.30 18

4.57 7 0.76 19
15.53 8

AT U.12 #1599 1D : TPS2_ scs N1TUaUaINIsUNIvediasesilondnisean T A SCS

Percentage Value
18.18 1
45.45 6
30.30 8

3.03 13
3.03 16

MITNN .13 9195799 1D : TPS3 fm N1THALAINISINveAIasliondnUszian T A FM

Percentage Value
86.21 8
13.79 16




AT U.14 711579 1D : TPSA s ATTLAILAINITITNNUDLATDDUaNUTZMN T A FS

111

Percentage Value Percentage Value
3.33 1 33.34 8
13.33 2 8.33 9
1.67 3 3.33 10
5.00 a 1.67 11
15.00 6 1.67 17
13.33 7

M19799 .15 11579 1D : TPS5_sms N1UaLAINISIUI0 AT nanUszan T A SMS

Percentage Value
16.00 35.7
1.00 143
2.00 50.0

MITNA U.16 MINID : TPS6 smm ATLAIUAINITIUINIVDLATOMDUSNUTZON T A SMM

Percentage Value
16.00 31.8
2.00 68.2

M990 0.17 91599 1D : TPS7_L N15UaSLaInIsitnunvednsnsilondnussian T A L

Percentage Value
5.26 2
5.26 a4
5.26 5
5.26 7

21.05 8
57.89 16
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»1519% .18 Process and Routing YDIMUUTABIENIUNTL

Process Routing
Entity |Location Operation Blk| Output |Destination| Rule Move Logic
GROUP 3 as
HDL | HS |Hot store
T B HDL IHSbatch3
HDL HDL Handling MOVE WITH Forktruckl THEN FREE
- Hot store 1 - “|SEND 1
IHSbatch3 B I[HSbatch3 |WS distance = distance + 30.01
HDL Handling
- ~ |UNGROUP
IHSbatch3 |WS
Handling
HDL | HS 1 |HDL | HS |H Inv hs | JOIN 1
I WS I _nv_Nns_
HDL_I_HS |H_Inv_hs_ 1 [HDL_I_HS |EXIT FIRST 1
Cold GROUP 3 as
HDL I CS -
T store HDL ICSbatch3
HDL Cold HDL Handling
- - 1 - “|SEND 1 [MOVE WITH worker THEN FREE
ICSbatch3 |[store ICSbatch3 |WS
HDL Handling
- ~ |UNGROUP
ICSbatch3 |WS
Handling
HDL | CS - 1 |HDL I CS |[H Inv.cs [ JOIN1
- lws 1 _Inv_cs_
HDL_I_CS |H_Inv_cs_ 1 [HDL_I_CS |EXIT FIRST 1
Loading A
HDL_A NO[H LocO_ 1 |HDL_A NO = |FIRST 1
rea
Loading A
HDL_A HS|H LocO_ 1 |HDL_A HS = |FIRST 1
rea
Loading A
HDL_A CS|H LocO_ 1 |HDL_A CS = |FIRST 1
rea
Loading_ A|GROUP 50 as
ALL -
rea HDL Abatch50
HDL Loading A HDL TRS MOVE WITH Forktruckl THEN FREE
- ~ |WAIT T(0.5, 0.7, 1.0) HR | 1 N - FIRST 1{ . )
Abatch50 |rea Abatch50 |Backload distance = distance + 31.16
HDL TRS
- - UNGROUP
Abatch50 |Backload
TRS
ALL - 1 |ALL HBL 1 |[FIRST1
Backload
GROUP 11 as
ALL HBL 1
~ 7 7 |HDL Abatchi1
HDL HDL TRS
- HBL 1 1 N - FIRST 1
Abatch11 Abatch11 [Backload
HDL TRS HDL Handling MOVE WITH Forktruckl THEN FREE
- B WAIT T(0.5, 1.5, 2.0) HR | 1 N " |FIRST 1] )
Abatch11 |Backload Abatch11 |WS distance = distance + 146.62




113

»1519% .18 Process and Routing VOIUUUTIADIEIUNTEL (1)

Process Routing
Entity |Location Operation Blk| Output |Destination| Rule Move Logic
HDL Handling HDL Waiting MOVE WITH Forktruckl THEN FREE
- T |WAIT T(2.0, 2.5,3.0)0 HR | 1 B ~ |FIRST 1] i
Abatch11l |WS Abatch1l [for clean distance = distance + 71
HDL Waiting HDL Cleaning MOVE WITH Forktruckl THEN FREE
- - 1 - ~|FIRST 1
Abatch11 |for clean Abatch11l |bay distance = distance + 54.26
HDL Cleaning HDL Inspection MOVE WITH Forktruckl THEN FREE
- T |WAIT T(1.5, 2.5, 6.0) HR | 1 - FIRST 1| i
Abatch1l |bay Abatch1l | shop distance = distance + 17.96
HDL Inspection HDL Handling MOVE WITH Forktruckl THEN FREE
- WAIT T(2.0, 2.5, 3.0) HR | 1 - T |FIRST 1f )
Abatch1l | shop Abatch11 |WS distance = distance + 52.08
HDL Handling
- ~ |UNGROUP
Abatch11 |WS
HDL A N [Handling
T - 1 [HDL A NOJH Inv_no |FIRST 1
0 WS - -
HDL A N [H Inv_no Handling
- -7 1 [HDL A NO| T |FIRST 1
o) - |ws
Handling_ |[SEND 1 HDL IHSbatch3
HDL A HS B B 1 |HDL A HS|H Inv_hs |FIRST 1
~ T ws TO Handling WS - -
Handling
HDL A HS|H Inv_hs [JOIN 1 HDL | HS 1 [HDL A HS . T |FIRST 1
- - - T |w
Handling_ |SEND 1 HDL_ICSbatch3
HDL A CS - B 1 |[HDL A CS|H Inv_cs_|FIRST 1
T [ws TO Handling WS - -
Handling
HDL_A CS|H Inv_cs_ [JOIN 1 HDL | CS 1 |[HDL A CS . " |FIRST 1
- - - T |w
Handling
ALL - 1 JALL HBL 1 FIRST 1
WS - -
GROUP 11 as
ALL HBL 1
~ — ~ |HDL Abatch11
HDL HDL Handling
- HBL 1 1 - T |FIRST 1
Abatch1l | = = © Abatch11l |WS
HDL Handling HDL Paint MOVE WITH Forktruckl THEN FREE
- T |WAIT T(2.0, 2.5,3.0)0 HR | 1 - - FIRST 1| i
Abatch1l |WS Abatch1l [shop distance = distance + 29.5
HDL Paint HDOL TRS MOVE WITH Forktruckl THEN FREE
- - WAIT T(1.0, 1.5, 2.0) HR | 1 - - FIRST 1] i
Abatch11 [shop Abatch11 |Backload distance = distance + 140.14
HDL TRS HDOL Loading A MOVE WITH Forktruckl THEN FREE
- - 1 - ~ |FIRST 1
Abatch1l |Backload Abatch1l |rea distance = distance + 31.16
HDL Loading A HDL
- - 1 - EXIT FIRST 1
Abatchll |rea Abatch11
Cold_ GROUP 3 AS
Tong ICS
store Tong ICSbatch3
Tong_ICS |Cold_ Tong_ICS
1 Tong Ws [SEND 1|MOVE WITH Tg_worker THEN FREE
batch3  |store batch3 B B
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A15799 9.18 Process and Routing 8uuINasanIunIsal (7o)

Process Routing
Entity |Location Operation Blk| Output |Destination| Rule Move Logic
Tong_ICS
B Tong Ws |UNGROUP
batch3
Tong ICS |Tong Ws 1 |Tong ICS [Tg Inv Cs|JOIN 1
Tong ICS |Tg Inv Cs 1 |Tong ICS [EXIT FIRST 1
Tong A Tong A |Loading
- 7 |Tg_locO 1 - ~ |FIRST 1
No B No Area
Tong A Tong A |Loading
~~ |Tg_loco 1 - ~ |FIRST 1
Cs B Cs Area
Loading A|GROUP 4 AS
ALL
rea Tong Abatch4
Tong Loading A Tong TRS MOVE WITH Forktruckl THEN FREE
- ~ |WAIT T(0.5, 0.7, .O)HR | 1 - - FIRST 1| _
Abatchd  |rea Abatchd4 |Backload distance = distance + 31.16
Tong TRS Tong MOVE WITH Forktruckl THEN FREE
- - WAIT T(0.5, 1.5, 2.0) HR | 1 - Tong Ws |FIRST 1
Abatchd4 |Backload Abatchd B distance = distance + 191.12
Tong Tong Waiting MOVE WITH Forktruckl THEN FREE
- Tong Ws |WAIT T(2.0, 2.5,3.0) HR | 1 - ~ |FIRST 1
Abatch4 B Abatchd |for clean distance = distance + 115.84
Tong Waiting Tong Cleaning MOVE WITH Forktruckl THEN FREE
- - 1 - “|FIRST 1
Abatchd |for clean Abatchd |bay distance = distance + 54.26
Tong Cleaning Tong Inspection MOVE WITH Forktruckl THEN FREE
- ~ |WAIT T(1.5, 2.5, 6.0) HR | 1 B FIRST 1] . )
Abatch4 |bay Abatch4 | shop distance = distance + 17.96
Tong Inspection Tong MOVE WITH Forktruckl THEN FREE
- WAIT T(2.0, 2.5, 3.0)HR | 1 B Tong Ws |FIRST 1] )
Abatchd | shop Abatchd B distance = distance + 96.58
Tong
Tong Ws [UNGROUP
Abatch4 B
Tong A Tong A
=7 |Tong Ws 1 ~ 7 |Te_Inv Cs|FIRST 1
No Cs
Tong A SEND 1 Tong A
= 7 |Tong Ws 1 ~ 7 |Tong Ws |FIRST 1
Cs Tong ICSbatch3 TO Cs
Tong A [Tg Inv Cs
o ~ ~ |JOIN1Tong HDL ICS 1 JALL Tg LocO [FIRST 1
Cs - B
Tong_
ALL Tong Ws 1 Tong Ws |FIRST 1
B Abatchd B
GROUP 4 AS
ALL Tg LocO
B Tong Abatch4
Tong Tong Paint MOVE WITH Forktruckl THEN FREE
- Tg LocO 1 B B FIRST 1] )
Abatch4 B Abatch4  [shop distance = distance + 74
Tong Tong TRS MOVE WITH Forktruckl THEN FREE
- Tong Ws |WAIT T(2.0, 2.5,3.0) HR | 1 - B FIRST 1| .
Abatch4 B Abatchd4 |Backload distance = distance + 140.14
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A157991 9.18 Process and Routing 8uuINasanIunIsal (mo)

Process Routing
Entity |Location Operation Blk| Output |Destination| Rule Move Logic
Tong Paint Tong Loading_A MOVE WITH Forktruckl THEN FREE
- - WAIT T(1.0, 1.5, 2.0) HR | 1 - ~ |FIRST 1f . )
Abatchd |shop Abatch4 |rea distance = distance + 31.16
Tong TRS Tong
- B 1 - EXIT FIRST 1
Abatch4  |Backload Abatch4
Tong_ Loading A
Abatchd |rea
Cold
TI1CS - GROUP 3 AS T_lIbatch3
store
Cold
T_Ibatch3 B 1 |T_lbatch3 [TPS_Areal|SEND 1|MOVE WITH T_worker THEN FREE
store
TPS
T _Ibatch3 UNGROUP
Areal
TPS
TICS B 1 |T1CS T Inv Cs [JOIN1
- Areal - -
TICS |TinvCs 1[T1CS  |EXIT FIRST 1
T A SNO |T_LocO 1 [T ASNO [T Loc S |[FIRST 1
T A SCS |T Loco 1 [T_ASCS [T Loc S |FIRST 1
GROUP 15 AS
ALL T Loc S
~ [T Abatchi15
T T TPS
- T Loc S 11 - B FIRST 1
Abatch15 | = Abatch15 |Areal
T TPS T Waiting MOVE WITH Forktruckl THEN FREE
- - WAIT T(0.5, 0.7, 1.O)HR | 1 | ~ ~ |FIRST 1] )
Abatch15 |Areal Abatch15 |for clean distance = distance + 69.1
T Waiting T Cleaning MOVE WITH Forktruckl THEN FREE
- B 11 - ~|FIRST 1
Abatch15 |for clean Abatch15 |bay distance = distance + 54.26
T Cleaning T Inspection MOVE WITH Forktruckl THEN FREE
- T|WAIT T(1.5,256.00HR | 1 | — FIRST 1] i
Abatch15 |bay Abatch15 | shop distance = distance + 17.96
T Inspection T Paint MOVE WITH Forktruckl THEN FREE
- WAIT T(2.0, 25, 3.0 HR | 1 | ~ = |FRST 1| _
Abatch15 | shop Abatch15 |shop distance = distance + 45.6
T Paint T TPS MOVE WITH Forktruckl THEN FREE
- T |WATT(1.0,1.5,200)HR | 1 | ~ - FIRST 1| _
Abatch15 |shop Abatch15 |Areal distance = distance + 125.44
T TPS UNGROUP
Abatch15 |Areal WAIT T(80, 100, 120) HR
TPS
T A SNO B 1 |T_A SNO |EXIT FIRST 1
- Areal -
TPS SEND 1 T_Ibatch3 TO
T A SCS B B 1 [T ASCS [T Inv.Cs |FIRST 1
- Areal TPS Areal - -
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A157991 9.18 Process and Routing 8uuINasanIunIsal (mo)

Process Routing
Entity |Location Operation Blk| Output |Destination| Rule Move Logic
TPS
T ASCS |TInv Cs [JOIN1T 1 CS 1 |T_ASCS - FIRST 1
- - Areal
TPS
T A SCS B 1 |T_A SCS |EXIT FIRST 1
Areal -
TPS Waiting MOVE WITH Forktruckl THEN FREE
TAFM B 1 |T AFM ~ |FIRST 1
- Areal - for clean distance = distance + 69.1
Waiting Cleaning MOVE WITH Forktruckl THEN FREE
TAFM - 1 T AFM ~|FIRST 1
- for _clean - bay distance = distance + 54.26
Cleaning Inspection MOVE WITH Forktruckl THEN FREE
TAFM T |WAIT T(1.5, 2.5, 6.0) HR | 1 [T A FM FIRST 1
- bay - shop distance = distance + 14.96
Inspection Paint MOVE WITH Forktruckl THEN FREE
TAFM WAIT T(2.0, 2.5, 3.00HR | 1 |T_A FM - FIRST 1] . .
- shop - shop distance = distance + 45.6
Paint T MOVE WITH Forktruckl THEN FREE
TAFM - WAIT T(1.0, 1.5, 200 HR | 1 |T_A FM - FIRST 1] . .
- shop - Storage F distance = distance + 74.56
T TPS MOVE WITH Forktruckl THEN FREE
TAFM - 1 T AFM B FIRST 1
-7 Storage F -7 Areal distance = distance + 176.98
TPS
TAFM B 1 (T AFM [EXIT FIRST 1
Areal -
GROUP 15 AS
TAFS [T Loc F
- ~ [T batch FS15
T batch_ T batch_ [TPS
T Loc F 1] - - FIRST 1
FS15 - - FS15 Areal
T batch_ |TPS T _batch_ |Waiting MOVE WITH Forktruckl THEN FREE
R - B WAIT T(0.5, 0.7, 1L.O)HR | 1 | © - ~ |FIRST 1} )
FS15 Areal FS15 for clean distance = distance + 69.1
T batch_ |Waiting T batch_ |Cleaning MOVE WITH Forktruckl THEN FREE
B B 1] - ~|FIRST 1
FS15 for_clean FS15 bay distance = distance + 54.26
T batch_ |Cleaning_ T batch_ |Inspection MOVE WITH Forktruckl THEN FREE
WAIT T(1.5, 2.5, 6.0)0HR | 1 | ~ B FIRST 1
FS15 bay FS15 shop distance = distance + 17.96
T batch_ |Inspection T batch_ |Paint MOVE WITH Forktruckl THEN FREE
R - WAIT T(2.0,25,3.00HR | 1 | ~ - - FIRST 11 .
FS15 shop FS15 shop distance = distance + 45.6
T batch_ |Paint T batch |T MOVE WITH Forktruckl THEN FREE
R - B WAIT T(1.0, 1.5, 200 HR | 1 | © T FIRST 11 .
FS15 shop FS15 Storage F distance = distance + 74.56
T batch |T T batch_ [TPS MOVE WITH Forktruckl THEN FREE
B T 11~ - B FIRST 1
FS15 Storage F FS15 Areal distance = distance + 176.98
T batch_ |TPS T batch
R - B 11~ |EXIT FIRST 1
FS15 Areal FS15
TPS Waiting MOVE WITH Forktruckl THEN FREE
T A SMM B 1 |T_ A SMM ~ |FIRST 1
- Areal - for clean distance = distance + 69.1
Waiting Cleaning MOVE WITH Forktruckl THEN FREE
T A SMM - 1 (T_A SMM “|FIRST 1
- for clean - bay distance = distance + 54.26
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A157991 9.18 Process and Routing 8uuINasanIunIsal (mo)

Process Routing
Entity |Location Operation Blk| Output |Destination| Rule Move Logic
Cleaning Inspection MOVE WITH Forktruckl THEN FREE
T A SMM T |WAITT(1.5,25,6.00HR | 1 [T_A SMM FIRST 1| . )
- bay - shop distance = distance + 17.96
Inspection Paint MOVE WITH Forktruckl THEN FREE
T A SMM WAIT T(2.0, 2.5, 3.0)0HR | 1 |T_A SMM - FIRST 11 )
- shop - shop distance = distance + 45.6
Paint TPS MOVE WITH Forktruckl THEN FREE
T A SMM - WAIT T(1.0, 1.5, 200 HR | 1 |T_A SMM B FIRST 11 )
- shop - Areal distance = distance + 125.44
TPS MOVE WITH Forktruckl THEN FREE
T A SMM 1 |T_ A SMM B FIRST 1
_ T Area2 distance = distance + 131.95
TPS
T A SMM B 1 |T_A SMM |EXIT FIRST 1
Areal -
TPS GROUP 15 AS
T A SMS B
- Areal T batch SMS15
T batch_ |TPS T batch  |Waiting MOVE WITH Forktruckl THEN FREE
- - B WAIT T(0.5, 0.7, 1.0) HR B - ~ |FIRST 1] . .
SMS15 Areal 1 |SMS15 for clean distance = distance + 69.1
T batch  |Waiting T batch_ |Cleaning MOVE WITH Forktruckl THEN FREE
B - “|FIRST 1
SMS15 for clean 1 |SMS15 bay distance = distance + 54.26
T batch_ |Cleaning T batch_ |Inspection MOVE WITH Forktruckl THEN FREE
WAIT T(1.5, 2.5, 6.0) HR B - FIRST 11 . )
SMS15 bay 1 [SMS15 shop distance = distance + 17.96
T batch_ |Inspection T batch |Paint MOVE WITH Forktruckl THEN FREE
- - WAIT T(2.0, 2.5, 3.0) HR B - - FIRST 11 . )
SMS15 shop 1 |SMS15 shop distance = distance + 45.6
T batch [Paint T batch |TPS MOVE WITH Forktruckl THEN FREE
- - B WAIT T(1.0, 1.5, 2.0) HR B - B FIRST 11 . )
SMS15 shop 1 |SMS15 Areal distance = distance + 125.44
T batch |TPS T batch |TPS MOVE WITH Forktruckl THEN FREE
- B B - - B FIRST 1
SMS15 Areal 1 [SMS15 Area2 distance = distance + 131.3
T batch_ |TPS_ T batch
1]~ ~|EXIT FIRST 1
SMS15 Areal SMS15
TPS
TAL A 71 WAIT T(80, 96, 160) HR | 1 [T A L EXIT FIRST 1
rea
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AMANUIN A
N1INAEaU Two-Sample T-Test
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N1INAEdU Two-Sample T-Test

aeINNIssEdeYaliaAsLia ldvuadeg1anmIzan uIeilaly
ToANTTUVITITILIY 30 10819 LagIINNITINRN0IEAIUNITAIINIU 30 AI8E1 N3
NAaauU Two-Sample T-Test ATunaudisil

. W@ﬂﬁ]‘Uﬂ’ﬂMLﬂuﬂﬂ&%@ﬂ%@%ﬁﬁﬂi%UUﬂ%ﬂLLﬁ%LLUUﬁWﬁ@Qﬁﬂ’mﬂ’ﬁifi

nageumdulnivestoyaluszuuats Budulasnisifiuduiindoya
szprmavassaliindriedossudfiaris 3 fu MsldluusiasTu 8 Falue) dausiaan 8:00-
17:00 . Wutaan 30 Ju fansail a1 wdnumeaeuindeyalunszuiunstenthgaiiiu
MnsrUUTREnMsnwauLUniviels TaglunisAnwiadsinaaeueuduunfvesteya

e Normality Probability Plot fisgutitdnfay O = 0.10 din1sveaeulaeiMuaaufigu
Al
Ho : UayailannnssuuasalinIskaniaanuuuns

H, : Yayailaainssuuaslainisuanuaswuuuni

A15197 A1 szaznansalnsnanyelalundasiu (1.4./94) 39U 30 T4 ANTSUUDS

Day Km/day Day Km/day Day Km/day
1 7.2 11 8.3 21 7.7
2 7.9 12 7.7 21 6.4
3 53 13 5.9 23 8.4
4 8.9 14 6.2 24 7.1
5 9.1 15 9.1 25 8.4
6 9.1 16 6.5 26 7.6
7 8.9 17 7.5 27 5.4
8 8.3 18 8.8 28 8.4
9 6.7 19 7.1 29 8.1
10 5.6 20 6.9 30 54
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Probability Plot of Real
MNormal

Mean 7466
StDev 1217
N 30
AD 0432
P-\zlue 0202

Percent
&

11

U A 1 nMsveaeurudulnivesdayaiiivunanssuuaseielusunsy Minitab®

1n3UT a1 Idindeyarszerns (Alawns) vessalnsnanyiislaluusiay
Fuilfvainszuuaisnyinismaaeuansiduundvesdoya wuin @1 P-Value Sanusiniu
0.202 FaflAannninseduivddny 0.10 Fufudsliamsaufiasauyfistundnls Geasdu
Toyafiatiuayulditeyaildannszuvatainisuasuasuulni

naaauauluUnAvesdayalunuuiantdanIun1gl  SEe2Ia1ve9n1s

VAR ULUU1a09 (Run Length) annmsvageudnesiu nsutisatanuzding 384 $lus
Sledugnas Warm-up Period a¢ldagariailunmsvagouuuudiassaniunsaifunm 8
Flas Fredurhe 30 seu Mimsnedt .2 Fuduszernanisaaouiivihfuiuiam
mafiuteyannszuusis dWeldlumauSeuiisuszosmalwessalnindny Feildnuazves
Foyafilflushuuudrassaniunsal famsei a3
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AN5197 A.2 SEeznansalnsnANela lunsas JUNNAILUUINEDY

Day Km/day Day Km/day Day Km/day
1 7.5 11 7.1 21 8.2
2 8.0 12 7.2 21 6.5
3 8.5 13 6.2 23 6.9
a 7.4 14 8.9 24 5.6
5 6.8 15 8.0 25 4.6
6 8.2 16 7.6 26 5.9
7 6.9 17 5.8 27 7.0
8 7.3 18 7.1 28 8.2
9 8.7 19 5.0 29 6.6
10 7.1 20 7.3 30 6.7

M59% A.3 anvazvesteyanlyluduuuinassaniunisel

Anwazvasdoya

a do v o
Sedbdnludauwuy

loudin (Entities)

\nsesilenanuareslva

¥HAYBITEUY (System Type)

ANNTAIN

ausAgu (Assumptions)

- uduns-ang vieudsusivaan 8:00 - 17:00 .

—

Fuand vieusisusinan 8:00 -12:00 u. ngaiuenfing

mauvesasediendnlunszuiunsdenthsaduluu First In First Out

N

3. foyansdnuuazdeyanailuaanfiausiieg Wussinuannisdunieal

UoyauN1 (Inputs)

- doyansitunveaToliousiazUseinn

- Jeyanaildluaniiiausiigg

1

2

3. Joyasrern1esEninaniiay

a. %agaﬂ%mmmwus’hmﬂ%‘éaﬁdum}'amﬁm
5

- Joyapnuanansatun1sseeiuves Location

Jayaoan (Output)

SEELeTINRIsalWENANYine Tu

128711591894 (Run Length) 8 ¢l
FanaEn1uzdIng (Warm-up Period) 384 T7lus
TIWIUTOUVBIN1TI883 (Number of Replication) |30 sau

119911N1991899801UNTAININTIUIUTOUNAINUALAD 3T UudDINeda U

anuduunfvestoyaiduifeatuiunimegeuauduunfvesteyaiiiulianszuuass

Tunsnageunuduunfvestoya die Normality Probability Plot fisgautisdnfgy 0.10

WAy JauyAgrulunismaaeudadl
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Ho : Yeyaiilannndaiuudnaedaniunisaliinisuaniaanuuung
H, : Yeayailaaindiiuudtaesanunisadliinisuanuasuuuuni

Probability Plot of Model

Notmal

Percent
R

Model

U7 a. 2 Mmanageuanudulnivestoyantiainnisinaesaniunisel
o L. ®
melusunsy Minitab

n3UT .2 shideyariszozyng (Rlawng) vessalwinanvidislaluusas
Fuarnnsdaesaniunisal 1viinisnageuauduunfvestoya wuitdl P-Value difn
Wiy 0.530 defldmnnninseduiiddy 0.10 Fefudslianunsoufasaunfgundnls 4
wifudeyaiatuayuliiteyaiiliandnvudiassaniunisaifinisuaaunasuuuund
LTl

. maa‘ummLmiﬂiamaasﬁauﬂaﬁaaamﬂ
Funoundrniivauudritdoyais 2 srutdnisuanuasuuuund agdearii
ManaaeuANLUsUTIU 1ngld F-test Tunsaaeulitelimsuinanuuususiuvesdoya
a2 gafauuandrstundelil Inenaaeuainuiited dyuesanuuususiu s
tfuddey 0.1 fauudgiulunsnaaoudsd
H, - AnanUsUsiuvessyasynsisalnsnaniislalunsas Suvesiaansssuylauansinadiu
H, - ananUsUsiuvessyasynsisalnsnaniislalunsas Suvesaansssuunansneiuy
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Test for Equal Variances: Real, Model

1 " 1 1 14 1 | 17

90% Bonferronl Confidence Intervals for StDevs

Boxplot of Real, Model

Modal ‘ ‘

Data

Sample N StDev cl
Real 30 1.217 (0.970, 1.636)
Model 30 1.049 (0.835, 1.410)

Method Statistic P-value
F 1.35 0.428

JUT A.3 HaN153ATIERANWUTUTINAINIU SN Y Minitab®

2113071 A.3 9nnImagouAImINLUTUTIUTRes 2 szuy Ldlddoya
szogne (Alawes) Asolndndnvidslfaderoturesisansszuulunsiiouidio tngld
foyaainszuuads uagdoyaanduuudiassaniunisaidian 30 A nuinlifdeyad
nszedAnUnfuardseguogiananaununiinges Sseyuuldideyaisansdinisuanuas
WUUUNR A1 P-value 97NN15W3NLAE F iU 0.428 Sefidnunnninsedutioddey 0.1 uans
henuulsusuresteyasassszuliuandsfuiiszdutoddy 0.1 Wensudiay
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wUsUsIuvestoyansansynliiiinnuunnd19iunay Jwmedeu T-Test lutunoussly tite
figauiiuuinaeianuuneiionarainTnas ioungAnssuvessuuIseld

. yaeuLileusesmLLTeRevestoya Two-Sample T-Test

WEIININNSIURANTIATIEAILUSUT uLE Tuduiarldnisvaaey T-
Test WiniSoufloussminessuuadsuasiuuusiassanunisaiitladnnuunnsieiy Fad
aufgilunsnagoudail

Ho : SRLUUa09a0 U liLANA19IN I UV
H; : fLUUSI89980 UM SLANAINIINTE UV

5797 7.4 NAdNSINNNSVIAdEU Two-Sample T-Test and Cl 1n1UsLATH Minitab®

Two-Sample T-Test for Real vs Model
Sample N Mean StDev SE Mean
Real 30 7.47 1.22 0.22
Model 30 7.09 1.05 0.19
Difference : HMRreal - KModel
Estimate for Difference : 0.372
90% ClI for Difference : (-0.119, 0.862)
T-Test of Difference : 0 (VS#)
T-Value = 1.27 P-Value = 0.210 DF = 58
Both use Pooled StDev : 1.136

N9 A4 leRasanen P-Value AildTuiiU 0210 Feunndndn
syiutfoddey 0.1 Seldannsaufiasauufgnumdnls Fafufuuusaesaniunsaifiasaiu
Flhifanuunnsstuszuuaieisefutedny 0.1 aguldduuuiaesiinugndeaazaig
UndefewdleSsudisuiusyuuisiegnaditeddynieada Jsanunsadulalunisimadnsly
TolunsisgiuisuiisulazUsziliunasiolUle
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