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ANON THAMMARUK : THE STUDY PROCESS FOR OPTIMIZING RAW
MATERIAL STORAGE ALLOCATION TO MINIMIZE TRANSPORTATION COSTS
BETWEEN WAREHOUSES AND PRODUCTION LINES. ADVISORY COMMITTEE:

ANIRUT KANTASAARD, Ph.D. 2025.

This research focuses on studying the optimal allocation of storage space for raw
materials to enhance supply efficiency to production lines, using a case study of an export-
oriented electrical appliance manufacturing company in Rayong, Thailand. The company stores
raw materials in internal and external warehouses, as well as in third-party contractor warehouses,
to meet the demand for a large volume and variety of raw materials. The research employs
quantitative analysis by collecting data on inventory levels and the movement of raw materials
within warehouses over a 9-month period, from January to September 2023. The study utilizes
the ABC Analysis technique to categorize product groups based on their importance and
movement rate. The categorized data is then analyzed and modeled using R Studio software to
determine the optimal storage allocation for each warehouse, aiming to maximize warchouse
management efficiency while minimizing storage and transportation costs. The findings indicate
that applying ABC Analysis for product grouping and storage allocation can significantly reduce
the time required for searching and preparing materials for production, as well as lower
the company's logistics costs. This study provides a framework for improving warehouse
management in the case study company and can be adapted to other organizations with similar

storage and logistics characteristics.
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Charge Price
NR Activity Description UM
Item (THB)
Outwards Order | Receive instruction to deliver per
9 | 3PL-S-003 108
processing products to FPA. order
Pick and Pack Pick and staging ready for per
10 | 3PL-S-007 12
by carton delivery by carton carton
Pick and Pack Pick and staging ready for per
11 | 3PL-S-028 65
by pallet delivery by pallet pallet
Delivery by Delivery from FT to FPA by per
12 | 3PL-S-015 11
carton carton carton
Delivery by Delivery from FT to FPA by per
13 | 3PL-S-016 107
pallet pallet pallet
49
249
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BHevldsuiunssiusmdeyalSinadudnndalunniuien duddeu
uﬂimnﬁuﬁ@uﬁ’umau N.f1. 2566 mmzuuﬁmﬁmwmﬁﬁu% (Warehouse Management
System: WMS) Taesjaifunsldfoyaludmiifertosdy

2nd Item number  MINGRY MANEAVEUA HiosHAFUM

. 2 Aov & a F
Location HUYDI NIAUNUTUA

Total units neae Ysinadum

J K
1 02 All Thailand Inventory at 07 with location
All Category - GIL GL Class
All Category Code - Business Unit 17
Friday, 1 September 2023

11:10:14 AM
2nd tem Quantity on l:’y.:sul - Category
Company  Business Unit | 1= 2nd ftem Number Location Total Units Hand Primary | Cost07 | SOH$(07) GIT $(07) =y
Primary units | uoo"

[ V5000 6000 - Thailand  "104179 104179 - BUSHING STRAIN RELIEF 16MM SIAMV1670 46.00 46.00 0.00; 3400 1,564 .00 0.00 RAW |
05000 6000~ Thaland 104804 104804 - BUSHING HARNESS SIAMKO660 203.00 203.00 000 990 2.009.29 000RAW !
LR 06000 6000 - Thailand 104804 104804 - BUSHING HARNESS |SIAMM021053 672.00 672.00 0.00; 9.90| 6,651.46 0.00 RAW |
Lel 05000 6000 - Thailand 104804 104804 - BUSHING HARNESS SIAMY2970 77.00 77.00 0.00; 9.90] 762.15) 0.00 RAW |
[RW06000 6000 - Thaland 104804 | 104804 - BUSHING HARNESS SIAMV3350 99100 000 99100 990 000 980892 RAW |
Rg 06000 6000 - Thailand 104899 104899 - SCREW T-T M4 X 8 ZP SIAMS0220 5,500.00 5,500.00 0.00; 0.92] 5,078.70| 0.00 RAW |
[RF06000 6000 - Thaland 105101 |105101 - WASHER LOCK M5 ZP SIAMK0660 2100 271.00 000 101] 27278 000RAW |
AER 06000 6000 - Thailand 105101 105101 - WASHER LOCK M5 ZP SIAMK1640 88.00 8800 0.00; 101 8857, 0.00 RAW |
[BR06000 6000 - Thaland 1105101 105101 - WASHER LOCK M5 ZP SIAMV3470 356,00 6800 288,00 101 6844 28987RAW |
AR V6000 6000 - Thailand 106009 106009 - BASE BLOWER BOX 370X370 SIAMM1250 2400 2400 000 18268 438432 0.00 RAW |
Ll 05000 6000 - Thailand 106011 106011 - LID BLOWER BOX 370 SIAMU0130 58.00 5800 0.00; 87.20 5,057 60| 0.00 RAW |
[EX06000 6000 - Thaland 1106012 |106012 - ENDCAP BLOWER BOX 370 SIAMM1250 2200 2200 000 6858 150876 000RAW !
10 ey 6000 - Thailand 106017 106017 - OUTLET ENDCAP BLOWER BOX 370 SIAMU0130 69.00 69.00 0.00; 89.00/ 6,141.00 0.00 RAW |
PONG6000 (6000 - Thaland 1106018 | 106018 - VOLUTE CIRCULAR 370 |SIAMV2370 15.00 15.00 000 10789 161835 000RAW |
PRNG6000 (6000 - Thailand 106024 106024 - MAIN BOX ASSY DDRFT SIAME0140 18.00 18.00 000 1,11845 20,132.10 000RAW !
pag 06000 6000 - Thailand 106054 106054 - BLOWER EBM 8300100987 230V FT 10.00: 10.00 000 482171 49,217.08 0.00 RAW |
PRE 6000 6000 - Thailand 106055 106055 - BLOWER EBM 8300100986 115V [FT 900 900 000 5718948 46,70533 0.00 RAW |
[ZN05000 (6000 Thailand 106055 | 106055 - BLOWER EBM 8300100986 115V SIAMLO710 2000 2000 000/ 5.189.48 103,789.63 000RAW !
PI¥06000 (6000 Thaland 106055 106055 - BLOWER EBM 8300100986 115V |SIAMT0330 20,00 2000 000] 5,189.48| 103,789.63 000RAW !
26 ey 6000 - Thailand 106089 106089 - INLET RING SUPPORT SIAMM1250 20.00 20.00 000 10844 2,168.80, 0.00 RAW
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= ay U A Y 9y
Item number UUIWYDI HUWURAUBUTIU NIDTUTTUA

a (Y] 4
Product class NUEDI WAAN LN

[

o 1 4
Units per container RGN NUIUABDUITTINAUN

Country of origin U999 Yszmanuveadum



Primary location

Primary unit of measure
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1 ltem Number

2 818932
3 564832
4 537067
5 523531
3 523532
7 207432
8 804378
9 848283
10 537085
11 207376
2 439028
13 559002
14 865935
15 519125
16 804104
17 519436
18 844789
19 525975
20 525974
21 528429
22 519357
23 885927
4 9 & o
NINN 8 m@u”awugm’mq

= 9

¥ [
A A [

Product Class

Refrigerators
Wall Ovens
Cooktops
Dishwashers
Dishwashers
Refrigerators
Refrigerators
Refrigerators
Cooktops
Refrigerators
Dishwashers
Dishwashers
Refrigerators
Dishwashers
Refrigerators
Dishwashers
Refrigerators
Dishwashers
Dishwashers
Dishwashers
Dishwashers
Refrigerators

a

U

<

maa?{uﬁmazwuwmnmﬂu

v v v A
VOHANILVIBDNVIINGAL

YA o

- e

9
Lﬁ@u PNLALABUHUNITIAND

(Warehouse Management System: WMS) Tﬂﬂgﬁ’uﬂwii%'%'@u“aiudauﬁgﬁﬂa%aﬁu:

=<

Units Per Container Country Of Origin

19,200 South Korea
24 China
12 Germany
108 Thailand
108 Thailand
100 China
900 South Korea
250 Thailand
28 Germany
100 China
1,728 China
600 South Korea
8 China
12 China
20,000 Thailand
40 China
1,000 Thailand
456 Germany
456 Germany
100 Thailand
96 China
36 China

Primary Location Primary Unit Of Measure

FI'
SIAMJITVB
YARD
SIAMDOCKA
SIAMV1780
FT

FT

REFDG
YARD

FI'
SIAMJITLD Y
SIAMD062050
REFJITVB
SIAMJITVB
SIAMD1010
SIAMIITVB
REFDG
SIAMJITDD
SIAMJITDD
SIAMS091000
SIAMJITDD
TEMPORARY

KG
EA
EA
EA
EA
EA
KG
KG
EA
EA
EA
KG
EA
EA
KG
EA
KG
EA
EA
EA
EA
EA

AADUNUBIBU WA, 2566 MNTZVVUIHITIANIABITUM
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1. Document type HW1804 Uszianvoamsantunuluszuy Tagveyanaana 1y

[ A = ) A 1 1 a
2 dnBE A9 1) II (Inventory Issues) HUNED MI100AATLUY M3 018 1) Iudiunsnan
anbmzi 2) OV (Inventory Receiving Document) #1180 M35 UId1g5 1
2. G/L Date 131894

. =2 o = g ) & g = ~aA o
3. Units ©HU18D3 ﬂTL!'JLlG]N"lJ'é)iJuaﬂ1ﬂﬁ15']\1!;Lﬁﬂﬁﬂlﬂyﬁlﬂuaﬂuuﬂﬂ’]ﬂﬂﬁﬂiﬂ!‘ﬂlﬂ

[

IUN

AUtuUNI luszuy

ponN3zUY Wione 1 ludiumsnaadeyaszuanimay

Y
4. Explanation -Remark- H31899 H118@U%Ua U HIosHaaum
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Il Do Ty Document Type G/L Date Units UM Explanation -Remark-

2 BiS Journal Entry 1/1/2023 Adj.stock CONSto ENG 1/23
3 U Inventorylssues 3/1/2023 -900 804378
4 Il Inventorylssues 3/1/2023 -1,800.00 804378
5 I Inventory lssues 3112023 -400 425596
6 Il Inventorylssues 3/1/2023 -200 559250
7 Il Inventorylssues 3/1/2023 -1,000.00 804349
5 L Inventory lssues 3112023 -1,280.00 518069
9 Ul Inventorylssues 3/1/2023 -179 867420
10 Ll Inventorylssues 3/1/2023 -360 512145
11 L Inventory lssues 3/1/2023 -60 522400
12 L Inventory lssues 312023 -72 9013380
13 Il Inventorylssues 3/1/2023 -240 814806
14 Il Inventorylssues 3/1/2023 -60 837640
5 QU Inventory lssues 3112023 -200 820735
16 Il Inventorylssues 3/1/2023 -100 561675
17 Il Inventorylssues 3/1/2023 -600 820814
18 L Inventory lssues 3/1/2023 -320 590256
19 L Inventory lssues 3/1/2023 -120 884336
20 L Inventorylssues 3/1/2023 -240 814807
21 il InventoryIssues 3/1/2023 -1,000.00 882794
22 Il Inventory lssues 3112023 -500 837196
23 Ll Inventorylssues 3/1/2023 -320 522179
24 Inventorylssues 3/1/2023 -500 838444
25 [l Inventory lssues 3/1/2023 -100 530089
26 I Inventory lssues 3/1/2023 -18 534782
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2K o 9 a 1 1A 9 .oa
UNIIAN DINUIYU N.F. 2566 Tﬂ&flﬂfmﬂuﬂmmmﬂ’quﬁumgmu ABC Analysis L‘lJ‘L!

A A @ 1 a Y A a v A A < A
Lﬂi’ENiJ’E]El,‘LlﬂWﬁ]@LL‘]JQ‘]J§$Lﬂ1flt’fuﬂ1 Tﬂﬂl'ﬁf]ﬂ’J‘ﬁ%@ljENI,!,‘]J‘]Jl,ﬂﬁf]uulﬁ’lli'glﬂﬁﬁuhlﬁjﬂ1uﬂﬁ1\1

a Yy 9

taznaou IMangeaneduaan lldiaumanan Tasmviuali

a Y [ d‘

a ' < Aa
dumngu A = fludumniimsoasundou 1na 80%

9 1 [ A

3 a Y Aa
ﬁumﬂqu B= L‘]Juﬁuﬂ'lﬂﬂﬂ'lif]@]i'llﬂﬁﬂullﬁ'ﬁ 15%

D

a 9 [ I a Y Ax [ A
aumNau C = L‘]Ju’ﬁuﬂ’lﬂﬂﬂ’lif]@i’llﬂﬁ@ullwa 5%

9 [ a 9 o a = g’/ 1 =
%']ﬂellf]ll”ﬁﬂ1§%WWﬁ18ﬁuﬂ11ﬂﬂﬂﬁ’lﬂﬂ’liNﬁﬁiﬂEl@‘]a’f]ﬂ 9 D UAILANNTIAY IUDI

v F ! ' 2
AUYIBY W.A. 2566 92041 389,179 A5 InTABIADUDYN 70,054 A3
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50,145
46,466 48,058 47,581 46,565

38,617

Jan23 Feb23 Mar23 Apr23 May23 Jun23 Jul23 Aug23 Sep23

il 10 Foyamsdwnaredud lldiaensnan

a A

s
LLEWflﬂﬂﬂﬁ"mﬂﬂﬂ‘ﬂcﬁv\l‘wa1ﬂqﬂﬂ\ifﬂﬂﬂﬁﬂﬁ@ﬁaﬂﬂ 9 D UALLANNIIAN ﬂuﬁq
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AUEY WA, 2566 92087 11,485 319M13 tazliswnmsiinaeuuaaziRowmasegi 7,759

U

J18N1TADIADU

yemadagaunamnate ) dienenisean

8,172 8,098 8,048
7533 7,864 7,733 7,700

7,264 7,423

Jan23 Feb23 Mar23 Apr23 May23 Jun23 Jul23 Aug23 Sep23
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d' 9 [ a d' a Y o a
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U o Yo 9 o g’/ A [ a 9 o a =
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A

pMIENNaIeaana 9 weu lildmuiuamusasimssnwatenu ldemensnaanun

1T A Y A A 1A = (% o 1A g}z
NQNAUAT A mmmﬂaau”lmagﬂ 80% UANUBDATINITENNAIDYN 311,343 33
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2 A a Y 1A 1" A 9 Aa A 1A A o
FAUTWYNMITAUAIDYN 3,766 319N1T NYUAUAT B mmimaau‘lmagm 15% EUDNII

o A g’/ 2 A a k) 1A T A k) Aa
MIFUNAWYDYN 58,377 ATI PINTIWYNITAUAIDYN 2,842 519N1T LUazngua U1 C Ny

U

zﬂl Id’ =\ [ Y Id‘ g’/ é =\ a 9 ld‘
ﬂ'lﬁlﬂa’é]ullﬁ’lﬂg‘ﬂ 5% CUANNBATINITFNNAYBYN 19,459 ATI FIWTWNITAUAIDYN

< Y
6,953 719N Iﬂt’lﬁ'?ﬂ@f)ﬂﬂJ'lHJlm'liNﬂWuﬁN

M13719% 3 M3UINGU ABC

naw sanmatndenln ammdlumsdnnne | $uoaunems
A 80% 311,343 3,766
B 15% 58,377 2,842
C 5% 19,459 6,953
YaAIIN 100% 389,179 13,561
fhmsaseldiudyasemsagavildsangu ldisenToetudeyadudand
2 . n. 5

Y H
nﬂﬁumeumumﬁaumimn DUADUNUYIYU N.F. 2566 TaenuNUT N INGAVN

q

' v a Y Y . . 1 { 1
MyuAeued IuAGIEUAIMINNA 13,177 SKU (Stock Keeping Unit) agliA1nasnyuiiouao

iAouegh 11,543 SKU

@ a e = I© w a9
FEMITIAADNH 1411_1']EJ”Lii']E‘J.]“LH'TE]\'J?TI.JH 1

1153 11,860 11916 11933 11,857
11,298 11,150 11,139 11,202 ’

—

Jan23 Feb23 Mar23 Apr23 May23 Jun23 Jul23 Aug23 Sep23

A 9 @ a A = ] v A kY
NINN 12 mayjaswmsmqﬂummunﬂuagiuﬂaqaum
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v 9
Ll,a3ﬂWﬂélsll’é]iJ"aﬁ‘lﬁjﬁ?‘u3’]3J3J1u1!ﬁ'lll'lﬁﬂﬁ§ﬂﬂﬁﬂ3$%'l‘t’J@l’JﬂJfJ\‘]ﬂQiJ’mQﬂUﬂ'liJﬂa\‘]

A14 9 e luduans

A1397 4 MINTLIWAIVINGUINYAY

1M I IAGAVNLIBNMINNGHN

HazAAIAUM

v 1 &S A | Y
dgagiumanuaaiuiesas

nan |
o o |t —— — - 5 N
Jngau AdsANM | Adaaum | AASaUM | AASAUM |
AU AS U
mely | meuen | mely | meuen |
A Jan 23 3,009 27 433 87% 1% 12%
A Feb23 | 2,990 39 422 87% 1% 12%
A | Mar23 | 3,061 40 404 87% 1% 12%
A | Apr23 | 3,070 40 404 87% 1% 11%
A | May23 | 3,086 34 405 88% 1% 11%
A Jun23 | 3,167 47 399 88% 1% 11%
A Jul 23 3,124 45 400 88% 1% 11%
A | Aug23 | 3,091 37 410 87% 1% 12%
A Sep23 | 3,012 - 497 86% 0% 14%
B Jan23 | 2,129 26 314 86% 1% 13%
B Feb23 | 2,134 37 287 87% 2% 12%
B Mar23 | 2,114 40 272 87% 2% 11%
B Apr23 | 2,156 32 279 87% 1% 11%
B | May23 | 2,203 33 269 88% 1% 11%
B Jun23 | 2,280 35 272 88% 1% 11%
B Jul 23 2,292 37 263 88% 1% 10%
B | Aug23 | 2,244 32 283 88% 1% 11%
B Sep23 | 2,166 - 351 86% 0% 14%
C Jan23 | 4,801 209 351 90% 4% 7%
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A13197 4 (99)

1M I INQAVNLIUBNMINNGH o o
' oy daadumanunaiudesaz
naw HaZAAIAUM
Q A =
(Y3 a !ﬂi’)‘l»!/ 1J W A % W A % U A Y U A Y
ngaAY AasaUM | AasauM | AAsEUM | AasauA |
RN A3uvan
el | meven Mely | aeven
C Feb23 | 4,645 345 251 89% 7% 5%
C Mar23 | 4,575 401 233 88% 8% 4%
C Apr23 | 4,598 390 233 88% 7% 4%
C May 23 | 4,848 408 246 88% 7% 4%
C Jun 23 4,977 413 270 88% 7% 5%
C Jul 23 5,088 392 275 88% 7% 5%
C Aug?23 | 5,165 380 290 89% 7% 5%
C Sep 23 5,179 - 652 89% 0% 1%

=~

9 {9 o A ' TR Ta 9 A 3 A a g
fl]'lﬂellﬁlyaﬂvlﬂﬂ'lﬂ'lilﬁlfﬂuTFNﬂ'lﬁllll\?ﬂquuuWU?’lﬁuﬂ'llﬂﬁ'ﬂuulﬁ'gﬁ'gﬂﬁﬁ]ﬁuﬂ'l

[

ngu A IM3nszaeddngn adaneuennds 1% Sinamasaenouedi 39 1emsuazey
Tuads@uivesdsumumasedi 12% vsolsmanmasegi 419 s19ms Usuudumineglu
UAAAAY
Y o Yo A I 9 a Y [ ?.’, T A
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Management System) tazi1deyaanmsuiingumsnaon Tnivesdum lilienleq iier
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PFnadudandsluuaazngu ldmsduaFinamibeivdusuaunends 1 Taadu
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umberfll 2nd Item Number_1 [PEETT B Total Units Bl Category Code - Business Unit 17]l Currency Cade - From [l Category Cade 7 Group -
104179 104179 - BUSHING STRAIN RELIEF 16MM SIAMV1670 44 MAN - Manufacturing THB 8639 - Mexico Manufacturing Jan23 c
104604 104804 - BUSHING HARNESS SIAMKO510 128 MAN - Manufacturing THE 8699 - Mexico Manufacturing Jan23 4
104604 104804 - BUSHING HARNESS SIAMK0820 100 MAN - Manufacturing THB 8639 - Mexico Manufacturing Jan23 c
104604 104804 - BUSHING HARNESS SIAMK1030 THB 8639 - Mexico Man ring Jan23 c
104604 104804 - BUSHING HARNESS SIAMK1750 THB Jan23 c
104604 104804 - BUSHING HARNESS SIAMV0810 ring THB Jan23 c
104604 104804 - BUSHING HARNESS SIAMVI3S0 200 MAN - Manufac turing THB Jan23 c
105101 105101 - WASHERLOCK M5 ZP RANGAOZ30 30 MAN iy THB Jan23 c
105101 105101 - WASHER LOCK M5 2P RANGGO110 45 MAN THB Jan23 c
105101 105101 - WASHERLOCK M5 ZP SIAMIOZ50 60 MAN iy THB Jan23 c
105101 105101 - WASHER LOCK M5 ZP. SIAMKD820 70 MAN - Manufactur THE Jan23 El
105101 105101 - WASHERLOCK M5 ZP SIAMK1640 138 MAN - Man n THE Jan23 c
105101 105101 - WASHER LOCK M5 ZP SIAMK1920 THE Jan23 5]
105101 105101 - WASHERLOCK M5 ZP SIAMV1380 i THE Jan23 c
105816 105816 - MOD CTRL RANGEHOOD HPBXX13 SIAMV2450 30 MAN - Manufacturing THE 4799 - Electronics Bill of Material Jan23 ]
106003 106009 - BASE BLOWER BOX 370X370 SIAMM1250 33 MAN - Manufacturing THE 6000 - Thailand Manufacturing Jan23 c
108011 108011 - LID BLOWER BOX 370 SIAMUD130 33 MAN - Manufacturing THE 6000 - Thailand Manufacturing Jan23 c
106012 106012 - ENDCAP BLOWER BOX 370 SIAMM1250 33 MAN - Manufacturing THE 6000 - Thailand Manufacturing Jan23 c
108017 108017 - OUTLET ENDCAP BLOWER BOX 370 SIAMUD130 38 MAN - Manufacturing THE 6000 - Thailand Manufacturing Jan23 c
106017 106017 - OUTLET ENDCAP BLOWER BOX 370 TEMPORARY 20 MAN - Manufacturing THE 6000 - Thailand Manufacturing Jan23 c
105024 108024 - ASSY MAIN BOX DDRFT SIAMMOS0D 30 MAN - Manufacturing THE 6000 - Thailand Manufacturing Jan23 B
106054 106054 - BLOWER EBM 8400100935 220V SIAMLOT10 12 MAN - Manufacturing THE 6000 - Thailand Manufacturing Jan23 B
108055 106055 - BLOWER EBM 8400100334 115V SIAMLOT10 17 MAN - Manufacturing THE 6000 - Thailand Manufacturing Jan23 c

A 13 doyadngaunsnaazngumsaaeu 11a

MnHamMsmuImnUMinguaud lungu A B uag C nszaedioglundedud

A4 9] HIANTMUE

v A o

MTNN S ﬂsuwmmqwumw&nﬂuwuma

Month Internal WH Supplier WH External WH

A B C A B C A B C

Jan 23 6,385 | 2,644 | 4,002 | 2,385 | 751 408 366 258 540

Feb 23 5,126 | 2,463 | 3,676 | 2,281 | 593 280 446 301 809

Mar23 | 5536 | 2,367 | 3,545 | 2,046 | 533 255 409 344 855

Apr 23 5,735 | 2,496 | 3,560 | 2,038 | 515 257 390 281 854

May 23 | 5,703 | 2,473 | 3,548 | 2,123 | 578 261 340 278 859

Jun 23 5,790 | 2,901 | 3,601 | 2,298 | 632 297 525 376 921

Jul 23 6,107 | 2,651 | 3,901 | 2,427 | 690 334 591 382 904

Aug23 | 4757 | 2,606 | 4,156 | 2,402 | 914 396 499 366 878

Sep 23 4,344 | 2,394 | 4,320 | 2,047 | 1,274 | 1,068 499 309 833
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Internal WH Supplier WH External WH
Month
B C A B C A B C

Jan 23 20% | 31% 21% 12% 31% 22% 46%
Feb 23 22% | 33% 19% 9% 29% 19%

Mar 23 21% | 31% 19% 9% 25% 21%

Apr 23 21% | 30% 18% 9% 26% 18%
May 23 21% | 30% 20% 9% 23% 19%

Jun 23 24% | 29% 20% 9% 29% 21%

Jul 23 21% | 31% 20% 10% 31% 20%

Aug 23 23% | 36% 25% 11% 29% 21%

Sep23 | 39% | 22% | 39% | 47% | 29% | 24% 30% 19%
Average | 46% | 22% | 32% | 68% | 21% 11% 28% 20% 52%
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RR20230104-1 4-3an-23 804378 ABSSTAREXQUO191SW9963 iawanagin 900 KGM 900 A 0.03846154 Jan-23
RR20230104-1 4-Jan-23 804378 ABSSTAREXQUO191SW9963 iawanadin 900 KGM 900 A 0.03846154 Jan-23
RR20230104-1 4-3n-23 804378 ABSSTAREXQUO191SWI963 dieawanagin 900 KGM 900 A 0.03846154 Jan-23
RR20230104-1 4-3an-23 804378 ABSSTAREXQUO191SWO963 \iawanadin 900 KGM 900 A 0.03846154 Jan-23
RR20230104-1 4-Jan-23 804378 ABSSTAREXQUO191SW9963 diawanagin 900 KGM 900 A 0.03846154 Jan-23
RR20230104-1 4-3an-23 804378 ABSSTAREXQUO191SW9963 \diawanadin 900 KGM 900 A 0.03846154 Jan-23
RR20230104-1 4-3an-23 804378 ABSSTAREXQUO191SW9963 iawanadin 900 KGM 900 A 0.03846154 Jan-23
RR20230104-1 4-Jan-23 804378 ABSSTAREXQUO191SW9963 iawanagin 900 KGM 900 A 0.03846154 Jan-23
RR20230104-1 4-3an-23 804378 ABSSTAREXQUO191SW9963 \iawanasin 900 KGM 900 A 0.03846154 Jan-23
RR20230104-1 4-Jan-23 804378 ABSSTAREXQUO191SW9963 iawanaén 900 KGM 900 A 0.03846154 Jan-23
RR20230104-1 4-3n-23 516840 FAN CAVITY30W 240V CCW vinau vidman 408 EA 314.16 A 0.03846154 Jan-23
RR20230104-1 4-Jan-23 516840 FAN CAVITY30W 240V CCW vipau vidhoiman 408 EA 314.16 A 0.03846154 Jan-23
RR20230104-1 4-Jan-23 804349 PPC SAMSUNG TOTAL BI452NAT diawanasin 1000 KGM 1000 A 0.03846154 Jan-23
RR20230104-1 4-Jan-23 558939 PPH KXHNWHATOTAL PP TH52H NAT \iawanadin 750 KGM 750 A 0.03846154 Jan-23
RR20230104-1 4-Jan-23 804391 PP SAMSUNG BI452TF10 TB51PW36 diawanadin 600 KGM 600 A 0.03846154 Jan-23
RR20230104-1 4-Jan-23 804391 PP SAMSUNG BI452TF10 TB51P W36 iawanagin 600 KGM 600 A 0.03846154 Jan-23
RR20230104-1 4-3an-23 804391 PP SAMSUNG BI452TF10 TB51PW36 \iawanasin 600 KGM 600 A 0.03846154 Jan-23
RR20230104-1 4-Jan-23 804391 PP SAMSUNG BI452TF10 TB51P W36 iawanadin 600 KGM 600 A 0.03846154 Jan-23
RR20230104-1 4-3an-23 804391 PP SAMSUNG BI452TF10 TB51PW36 iawanagin 600 KGM 600 A 0.03846154 Jan-23
RR20230104-1 4-Jan-23 804391 PP SAMSUNG BI452TF10 TB51PW36 \iawanadin 600 KGM 600 A 0.03846154 Jan-23
RR20230104-1 4-Jan-23 804011 PPC:MOPLEN EP341RNAT diewanadin 524 KGM 524 A 0.03846154 Jan-23
RR20230104-1 4-3an-23 804011 PPC:MOPLEN EP341RNAT \iawanasin 542 KGM 542 A 0.03846154 Jan-23
RR20230104-1 4-Jan-23 559002 PPKBHANWHATOTAL PP TB72H G7 diawanasin 439 KGM 439 A 0.03846154 Jan-23
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Month Q'ty Invoice
A B C

Jan-23 35 1% 16% 12%

Feb-23 26 73% 15% 11%

Mar-23 34 70% 13% 18%

Apr-23 35 69% 19% 12%

May-23 46 77% 16% 8%

Jun-23 31 73% 12% 16%

Jul-23 23 86% 6% 8%

Aug-23 27 83% 6% 10%

Sep-23 30 40% 15% 45%
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Q'ty Cost BRI INTUMVUAIMNNGN AUNUYUTIMUNGNT UM
Month Total

Invoice | per trip A B C A B C
Jan-23 35 5,400 189,000 71% 16% 12% 135,117 31,117 22,767
Feb-23 26 5,400 140,400 73% 15% 11% 103,045 21,537 15,818
Mar-23 34 5,400 183,600 70% 13% 18% 128,003 23,000 32,596
Apr-23 35 5,400 189,000 69% 19% 12% 131,204 35,927 21,869
May-23 46 5,400 248,400 77% 16% 8% 190,065 38,554 19,782
Jun-23 31 5,400 167,400 73% 12% 16% 121,645 19,479 26,276

Jul-23 23 5,400 124,200 86% 6% 8% 106,803 7,754 9,643

Aug-23 27 5,400 145,800 83% 6% 10% 121,463 9,350 14,987
Sep-23 30 5,400 162,000 40% 15% 45% 64,945 24,343 72,712
Total: | 1,549,800 Total | 1,102,289 | 211,062 | 236,449
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Billing Detail January 2023

NR FT Charge Item Activity Price (THB) um Remarks TOT Data support
1 3PL-S-010 Ownership Transfer — Per Incoming Shipment 3000 __[Per incoming shipment_|Importer of Record per incoming shipment THB 255,000.00 Inbound
2 3PL-S-008 Container Devanning -20Ft Palletised 1650 _[Per Contianer Per 20FT container THB 41,250.00 inbound
3 3PL-S-009 Container Devanning -40Ft Palletised 2800 __[Per Contianer Per 40FT container THB 47,600.00 inbound
4 3PL-S-025 Inwards Shipment Unloading from 6 Wheels Truck | 1400 _|Per Truck [This charge applies to unload palletized products from THB 84,000.00 inbound
5 3PL-S-004 inwards by carton 109 |putaway per carton __|Only one label is applied per carton THB 78,556.30 inbound
6 3PL-S-005 inwards by pallet 65 |putaway per pallet Only one label is applied per pallet THB 89,245.00 inbound
7 3PL-S-001 Storage by carton 055 _|per carton per day Storage charge — by carton THB 622,824.40 Storage Charge
8 3PL-S-002 Storage by pallet 105 |per pallet per day Eomge charge — by pallet THB 1,621,273.50 __|Storage Charge
9 3PL-S-003 Outwards Order processing 108 |per order Receive instruction to deliver products to FPA. THB 58,860.00 Outwards Order -Summary
10 3PL-S-007 Pick and Pack by carton 12 |percarton Pick and staging ready for delivery by carton THB 124,032.00 Picking& DO FTT
11 3PL-S-028 Pick and Pack by pallet 65 |per pallet Pick and staging ready for delivery by pallet THB 157,040.00 Picking& DO FTT
12 3PL-S-015 Delivery by carton 11 |percarton Delivery from FT to FPA by carton THB 92,961.00 Picking& DO FTT
13 3PL-S-016 Delivery by pallet 107 |per pallet Delivery from FT to FPA by pallet THB 244,281.00 Picking& DO FTT
Minimum order fee 1,940,450
Total Amount THB 3,516,923.20
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Fasensna 13 UsznevTidae

1. Ownership Transfer - Per Incoming Shipment: M3 lounss 118’1/]%5111!,“191]1

2. Container Devanning - 20Ft Palletised: N15UAUA190NINGADUMUILDS 20 WA
3. Container Devanning - 40Ft Palletised: M3YUAUA00NINGADUMUILDS 40 %A

4. Inwards Shipment Unloading from 6 Wheels Truck: ﬂ?ﬁﬂluauﬁ}”lﬂﬂﬂmﬂiﬂﬂﬁiﬂﬂ

5. Inwards by carton: MISVNULULNADY

6. Inwards by pallet: MITVNULVUNLAN

7. Storage by carton: mi{i'mﬁmu,mmdm

8. Storage by pallet: MITAAVUDW AN

9. Outwards Order processing: MsanHuAInIINMIYUEEvI00n

10. Pick and Pack by carton: M3¥gULALIAAT VLBV 00ALUINADS

11. Pick and Pack by pallet: M3HgULAZ AT oNUUEBVIBOALLUN AN
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12. Delivery by carton: MIYUFILUUNAD
13. Delivery by pallet: MIVUAILLNUAN
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FT Charge Price
NR Activity UM Remarks
Item (THB)
Ownership Transfer - Importer of Record
Per incoming
1 3PL-S-010 | Per Incoming 3,000 per incoming
shipment
Shipment shipment
Container Devanning - Per
2 3PL-S-008 1,650 Per 20FT container
20Ft Palletised Contianer
Container Devanning - Per
3 3PL-S-009 2,800 Per 40FT container
40Ft Palletised Contianer
This charge applies to
Inwards Shipment
unload palletized
4 3PL-S-025 | Unloading from 6 1,400 Per Truck
products from
Wheels Truck
LCL/Air
putaway per | Only one label is
5 3PL-S-004 | Inwards by carton 11
carton applied per carton
putaway per | Only one label is
6 3PL-S-005 | Inwards by pallet 65
pallet applied per pallet
per carton | Storage charge — by
7 3PL-S-001 | Storage by carton 1
per day carton
per pallet per | Storage charge — by
8 3PL-S-002 | Storage by pallet 11
day pallet
Receive instruction to
Outwards Order
9 3PL-S-003 108 per order deliver products to
processing
FPA.
Pick and Pack by Pick and staging ready
10 | 3PL-S-007 12 per carton
carton for delivery by carton
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A13197 9 (AD)

FT Charge Price
NR Activity UM Remarks
Item (THB)
Pick and Pack by Pick and staging ready
11 | 3PL-S-028 65 per pallet
pallet for delivery by pallet
Delivery from FT to
12 | 3PL-S-015 | Delivery by carton 11 per carton
FPA by carton
Delivery from FT to
13 | 3PL-S-016 | Delivery by pallet 107 per pallet
FPA by pallet
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1/25/2023 Transf
1/25/2023 Ti
1/25/2023 Tr
1/26/2023 Tr
1/25/2023 Tr
1/25/2023 T
1/25/2023 Ti
1/25/2023 Ti
1/25/2023 T
1/25/2023 T
1/25/2023 Tr
1/25/2023 T
1/25/2023 Ti
1/25/2023 Ti
1/25/2023 Ti
1/25/2023 Ti
1/25/2023 Tr

B Location B FPAIT Number Bl Memo

1/25/2023 Transfer Order #TH-33239240 FT-TH
fer Order #TH-33239239 FT-TH

der #TH-33239239 FT-TH
der #TH-33239239  FT-TH
der #TH-33239239  FT-TH
der #7H-33239239  FT-TH
der #TH-33239239 FT-TH
der #TH-33239239 FT-TH
der #TH-33239239 FT-TH
der #TH-33239239 FTI-TH
der #TH-33239239  FT-TH
der #TH-33239241  FT-TH
der #TH-33239241 FT-TH
der #TH-33239241 FT.TH
der #TH-33239241 FT-TH
der #TH-33239241 FT-TH
der #TH-33239244  FT-TH
der #TH-33239244  FT-TH

1/25/2023 Transfer Order #TH-33239245 FT-TH

PLANT1
PLANT 2
PLANT 2
PLANT2
PLANT2
PLANT 2
PLANT 2
PLANT 2
PLANT 2
PLANT2
PLANT2
SPARE PART PLANT 2
SPARE PART PLANT 2
SPARE PART PLANT 2
SPARE PART PLANT 2
SPARE PART PLANT 2
PLANT2
PLANT2
PLANT 1

FPA
FPA
FPA
FPA
FPA
FPA
FPA
FPA
FPA
FPA
FPA
FPA
FPA
FPA
FPA
FPA
FPA
FPA
FPA

- FPAP/N
563302-3PL 563302
207393-3PL 207393
207393-3PL 207393
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library(dplyr)
library(readxl)
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mutate(
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data_grouped <- data %>%
group_by (Month) %>%

group modify(~ assign storage(.x)) %>%
ungroup()
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wb <- createWorkbook()

addWorksheet (wb,
writeData(wb, sheet » data_grouped)

addWorksheet (wb,

writeData(wb, sheet » storage summary)

saveWorkbook (wb,
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Month |Group| Usinauemudesms | dunuen | Usinaumsdnass | Usinannssnassiui USaUNsInaTS
Tnnfivsioiion uad | Wudedsdudmelu | edvdudfsumin | Auiiedidudianouen
Jan23 A 22,635 133,823 7,433 1,639 63
Jan23 B 2,903 58,804 1,795 1,661 197
Jan 23 C 688 25,718 570 2,701 1,679
ptll 26,226 218,345 9,799 6,001 1,939
Feb 23 A 22,921 55,988 7,130 722 0
Feb 23 B 2,450 43,038 1,970 1,365 22
Feb 23 C 648 15,790 700 3,912 153
ptl 26,019 114,816 9,800 5,999 175
Mar23| A 23,374 98,374 7,236 754 0
Mar 23 B 2,837 59,847 2,006 1,218 20
Mar 23 C 626 22,024 557 4,026 71
et 26,836 180,245 9,799 5,998 91
Apr 23 A 16,452 34,401 7,466 685 12
Apr 23 B 2,025 29,705 1,880 1,383 30
Apr 23 C 358 10,926 453 3,931 285
Yl 18,835 75,032 9,800 5,999 327
May 23| A 22,729 70,994 7,367 800 0
May 23| B 2,762 48,121 1,900 1,410 19
May 23| C 654 20,287 532 3,753 383
et 26,145 139,402 9,800 5,962 402
Jun 23 A 18,148 104,286 7,332 1,253 28
Jun 23 B 1,936 50,554 2,074 1,705 130
Jun 23 C 491 18,959 387 3,048 1,384
W 20,575 173,799 9,793 6,007 1,542
Jul 23 A 15,110 89,610 7,638 1,473 14
Jul 23 B 1,591 40,980 1,487 1,971 265
Jul 23 C 335 15,626 675 2,556 1,908
et 17,037 146,216 9,799 6,000 2,187
Aug 23 A 20,772 67,989 6,785 822 51
Aug 23 B 2,305 46,630 2,126 1,638 122
Aug 23 C 710 18,917 889 3,540 1,001
et 23,786 133,537 9,800 5,999 1,174
Sep 23 A 16,060 10,380 6,265 527 99
Sep 23 B 1,416 15,430 2,331 1,492 154
Sep 23 C 595 7,668 1,204 3,975 1,042
et 18,071 33,478 9,800 5,993 1,295
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T2 luiunng

Internal WH Suplier WH External WH Transport
Month
A B C A B C A B C cost
Jan-23 | 7,433 | 1,795 | 570 1,639 | 1,661 | 2,701 | 63 | 197 | 1,679 218,345
Feb-23 | 7,130 | 1,970 | 700 722 1,365 | 3,912 = 22 153 114,816
Mar-23 | 7,236 | 2,006 | 557 754 1,218 | 4,026 = 20 71 180,245
Apr-23 | 7,466 | 1,880 | 453 685 1,383 | 3,931 | 12 30 285 75,032
May-23 | 7,367 | 1,900 | 532 800 1,410 | 3,753 = 19 383 139,402
Jun-23 | 7,332 | 2,074 | 387 1,253 | 1,705 | 3,048 | 28 | 130 | 1,384 173,799
Jul-23 | 7,638 | 1,487 | 675 1,473 | 1,971 | 2,556 | 14 | 265 | 1,908 146,216
Aug-23 | 6,785 | 2,126 | 889 822 1,638 | 3,540 | 51 | 122 | 1,001 133,537
Sep-23 | 6,265 | 2,331 | 1,204 527 1,492 | 3,975 | 99 | 154 | 1,042 33,478
@ﬂiN‘ﬁ 14 6’@131%’@ﬂazmﬂwamﬂmﬁmﬁzﬁmmwaggm
Internal WH Supplier WH External WH Transport
Month
A B C A B C A B C cost

Jan-23 | 76% | 18% | 6% | 27% | 28% | 45% | 3% | 10% | 87% 218,345
Feb-23 | 73% | 20% | 7% | 12% | 23% | 65% | 0% | 13% | 87% 114,816
Mar-23 | 74% | 20% | 6% | 13% | 20% [67% | 0% | 22% | 78% 180,245
Apr-23 | 76% | 19% | 5% | 11% | 23% | 66% | 4% 9% 87% 75,032
May-23 | 75% | 19% | 5% | 13% | 24% | 63% | 0% 5% 95% 139,402
Jun-23 [ 75% | 21% | 4% | 21% | 28% | 51% | 2% 8% 90% 173,799
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Internal WH Supplier WH External WH Transport

Month
A B C A B C A B C cost

Jul-23 8% | 15% | 7% | 25% | 33% | 43% | 1% | 12% | 87% 146,216

Aug-23 [ 69% | 22% | 9% | 14% | 27% | 59% | 4% | 10% | 85% 133,537

Sep-23 | 64% | 24% | 12% | 9% | 25% | 66% | 8% | 12% | 80% 33,478

Average | 73% | 20% | 7% | 16% | 26% | 58% | 2% | 11% | 86%
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A = 9 1 [ a 4
13190 15 uﬁ't’mmt’msumglaﬂauuawmmmmﬁzw

Transport cost Transport cost
Month Cost Reduction
(Before) (After)

Jan-23 809,834 218,345 (591,489)
Feb-23 791,505 114,816 (676,689)
Mar-23 795,094 180,245 (614,849)
Apr-23 671,530 75,032 (596,498)
May-23 827,621 139,402 (688,219)
Jun-23 625,841 173,799 (452,042)
Jul-23 997,434 146,216 (851,218)
Aug-23 630,611 133,537 (497,074)
Sep-23 651,419 33,478 (617,941)
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