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Abstract

This research aims to design and select an optimal plant layout for the Namwa Community
Enterprise by integrating Systematic Layout Planning (SLP) with the Analytic Hierarchy Process (AHP). The
primary focus is to eliminate production wastes and prevent cross-contamination in accordance with Good
Manufacturing Practice (GMP) standards. The methodology commenced with a material flow and activity
relationship analysis using an Activity Relationship Chart (ARC) to develop three alternative plant layouts.
Subsequently, the AHP technique was employed to determine the importance weights of
the eight types of production waste. Expert evaluations indicated that the top three critical factors were:
1) Defects (22.60%), 2) Inventory (21.57%), and 3) Inappropriate Processing (17.49%). The results
demonstrated that Layout Alternative 3 was the most suitable option, achieving the lowest weighted waste
score of 1.00, compared to 1.30 and 1.48 for Alternatives 1 and 2, respectively. The selected layout
completely eliminated both backtracking and cross-contamination risk points, representing a 100% reduction
for both indicators. These findings contribute to enhancing production efficiency and
the competitive advantages of agricultural businesses in Chiang Rai province sustainably.
Keywords: Systematic Layout Planning, Analytic Hierarchy Process, Good Manufacturing Practice,
Lean Management, Plant Layout Evaluation
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lunszurunisnia Usznaudis 8 ade laud
1) Defects: DF 2) Excessive Transportation: ET
3) Inappropriate Processing: [P 4) Excess
Inventory: EI 5) Overproduction: OP 6) Waiting: WT
7) Excess Motion: EM Uaz 8) Underutilized People:
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o = a = a
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Tadw ( Pairwise Comparison) NIRu 28

d9dn landifoaziy 5 vivw uazininazuu

U

AMUAAYNNHITEITY duradlua i 2

M3 2 hminazuwua MEAY NG T 177y

DF ET P El oP WT EM upP

DF 1.0000 | 3.0000 | 1.0000 [ 1.0000 | 1.0000 | 9.0000 | 8.0000 | 9.0000

ET 0.3333 | 1.0000 | 0.5000 [ 0.2500 | 0.3333 | 6.0000 | 5.0000 | 7.0000

P 1.0000 | 2.0000 | 1.0000 | 0.5000 | 1.0000 | 6.0000 | 5.0000 | 8.0000

El 1.0000 | 4.0000 | 2.0000 | 1.0000 | 2.0000 | 3.0000 | 5.0000 | 2.0000

OoP 1.0000 | 3.0000 | 1.0000 | 0.5000 | 1.0000 | 6.0000 [ 5.0000 | 4.0000

WT 0.1111 | 0.1667 | 0.1667 | 0.3333 | 0.1667 | 1.0000 | 1.0000 | 1.0000

EM 0.1250 | 0.2000 | 0.2000 | 0.2000 | 0.2000 | 1.0000 | 1.0000 | 1.0000

up 0.1111 | 0.1429 [ 0.1250 | 0.5000 | 0.2500 | 1.0000 | 1.0000 | 1.0000

Sum 4.6806 | 13.5095 | 5.9917 | 4.2833 | 5.9500 | 33.0000 | 31.0000 | 33.0000
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DF ET P El OP WT EM uP
Value

DF 0.2136 | 0.2221 | 0.1669 | 0.2335 | 0.1681 | 0.2727 | 0.2581 | 0.2727 | 0.2260

ET 0.07120.0740 | 0.0834 | 0.0584 | 0.0560 | 0.1818 | 0.1613 | 0.2121| 0.1123

P 0.2136 | 0.1480 | 0.1669 | 0.1167 | 0.1681 | 0.1818 | 0.1613 | 0.2424 | 0.1749

El 0.2136 | 0.2961 | 0.3338 | 0.2335 | 0.3361 | 0.0909 | 0.1613 [ 0.0606 [ 0.2157

oP 0.2136 | 0.2221 0.1669 | 0.1167 | 0.1681 | 0.1818 | 0.1613 | 0.1212| 0.1690

WT (0.02370.0123 | 0.0278 | 0.0778 | 0.0280 | 0.0303 | 0.0323 | 0.0303 | 0.0328

EM 0.0267 | 0.0148 | 0.0334 | 0.0467 | 0.0336 | 0.0303 | 0.0323 | 0.0303 | 0.0310

uP 0.02370.0106 | 0.0209 | 0.1167 | 0.0420 | 0.0303 | 0.0323 | 0.0303 | 0.0384

= = o @ v v & =
nanatSpuisudaspdnedunaaaliiduds
Ahwinanudiaguasdedsanugylaiau

A _a a o @ 7 o &
LUIANARW Liﬂoa'lﬂﬂﬁ]’]ﬂ&]’]ﬂvlﬂuaﬂ adn

a (%

1) AAG0 8N MHATN (Defects) fifauns 2260
2) MILAUFHAINIARINNLAK (Excess Inventory)
fifeuas 2157 3) AsanAuntsiliinuizay
(Inappropriate Processing) ﬁ%’aﬂaz 17.49 4) n13
NRAUINLAKAIIN@BINTT (Overproduction)
f3ouaz 16.90 5) MundsnuniAinll (Excessive
Transportation) ‘ﬁ fauaz 1123 6) N3 14
AnuaInvaIfUuanwlaidudszantan
(Underutilized People) fisasaz 3.84 7) mysansy
(Waiting) 13088z 3.28 uaz 8) n1siananlng
ffind1du (Excess Motion) fisasas 3.10
3.4 namsaniaanaolsssuiwanzas
AMERITERINITAINITMAIE AT B
faaA80d (Consistency Ration: CR ) Aareil
N13§u@28879 (Random index: RI) LYiAL 1.40
MﬂmﬁmﬁmmaamﬂﬁaaLaﬁuﬁvlﬁmnmsgm
tun3ngn13idSeutfisy (Random Consistency)
mwwqwﬁ“uaa Thomas L. Saaty Tawdn RI wilsin
auawavasdwIndeseians lusuisodl
fiasufnunsdn 8 Tasy [9] 91NN1TAIKI Bb
lé'din CR aundn 0.1 na1nde ansdseifin
Lﬂ‘%r_luLﬁuuﬁm@iﬂﬁ]ﬁ'ﬂmn;@%mmEyﬁmw
gannsaInauazaanInInsNEMIanI (Eigen
Value) lun1t 4 Bousaafisdthninanudeny
vasudazdads lulfUsadudalssnunaien anu

MUINTIAASLUK G99l N 5 ATWIK RUNBDY KI

=

lssnumaianreldifiaanugnilaannige 7 4

ATUn® RUNBDe NWGISJGW%Y]’NLaaﬂﬁﬂlﬁLﬁ@]ﬂ’J’]&]

a

gularnan 9 3 azuuu wanpis dalssau
muﬁanﬁalﬁﬁ@mwgryLﬂa"]ﬂ’mnm:] il 2
AzuW® nu18fd Halssuniaiendaldifa
anugnLlaias q@ﬁ’wﬁ' 1 AzUuY wNIBHd
N"'ﬂidmumaLﬁﬂﬂﬁﬂﬁﬁﬂmmg@Lﬂmﬁanﬁqﬂ
amisaauladendinszuiunsnaanaasmet
“gmmmm\a”ﬂmmeﬁuaz’i‘ﬁ'm‘sﬁmummﬁm
nydAnsImwiaguruwad Smiadoens lag
w”a‘[samuﬁ"lﬁﬂ:uuudwﬁw%ﬁnﬁaﬂﬁqﬂ
nnmsdszdin fe w”ﬂswmmuﬁangﬂtmuﬁ 3

Taazuuntl9iinin 1.00 Azuun 098981 Aa

I 12 atiuf 1 unsaw - fnuwen 2569 K



21581521 El\‘i’]%%ﬂ')ﬂiﬁ&li}]@lﬂ’]ﬁﬂ’]i‘lﬂﬂ (Thai Industrial Engineering Network Journal)

ﬁ'aisqdﬂuWWJLﬁaﬂgﬂLLuuﬁ 1 dazuun
dreimiin 1.30 azunn uaz Helssouiilansunn
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AL
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Avianiin ralssmanmataan
ovp . : : :
RREERTT wai 1 W 2 Won 3
DF 0.2260 0.2712 0.4068 0.2260
ET 0.1123 0.2246 0.1797 0.1123
IP 0.1749 0.2798 0.3848 0.1749
El 0.2157 0.2157 0.2157 0.2157
oP 0.1690 0.1690 0.1690 0.1690
wT 0.0328 0.0525 0.0590 0.0328
EM 0.0310 0.0496 0.0310 0.0310
uP 0.0384 0.0384 0.0384 0.0384
AAUANNEIAYIIN 1.3008 1.4844 1.0001
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