Designs of optimal layout
and storage location
assignment for warehouse
efficiency improvements in a
diaper manufacturing

A R
N :

—

o (e

108 UNNST (U 1BEIIRY 6220427012
dynNsIanistlaidding Ausanaus=yna anuuwtuuusHisAans (NIDA)



N1S23NULUUNIININ
LA=NIKUOQCIULKUIIOI1IduUN
WalbuUs:angNwyadndado
(AUI00AUYDIGUANCNTDU
FEISUUHIRTY

A R
N :

—

o (e

108 UNNST (U 1BEIIRY 6220427012
dynNsIanistlaidding Ausanaus=yna anuuwtuuusHisAans (NIDA)



Agenda

Introduction

Problem & Objective
Scope

Methodology

Result
Conclusion & Suggestion




iIntroduction

Company Background

USunnsouAnuWJuusSynnalgunIs
A RBRSaIGEE GTHfucmsqSUUacw

HHUJYUUS mﬂfn&ﬂoauisomuuamm
aamomocs US FaUs:noulude
Tsomuuam 2 IKJ lasdnavddum 2
IKILBULOYINU




iIntroduction

Factory Layout




AB

_SKUs class A:

SKUs class B :

Introduction

AA, BC, ED, CAC, EC, BE, CAB, CAO, EA

SKUs class C: EB uazﬁu‘]

Warehouse 1 Layout
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Item code

Category

Item code

Description

Frequency
(Time/Year)

%

SKUs (ABC Analysis)

M/C Class

Pallet

8010703

Woodpulp

8010703

WOODPULP GP4881 ALABAMA 19in

12,148

21.86% B6,84,87,A3,A4,A6,A5

8020212

SAP

8020212

SAP SANWET UZ25AM (MY) SANDIA

4,862

8.75% B6,84,87,88,89,810

8110307

Tissue

8110307

TISSUE 15GSM 295MM NITTOKU

2,391

4.30% B4,87,810,88,89

8010105

Woodpulp

8010105

WOODPULP IP FR416 18inch

2,377

4.28% B5, B8, B9

8140404

PE

8140404

NB PLAIN PE 770MM22GSM SWANSON

2,127

3.83% A3

8031812

NWC

8031812

LC SMS MC3 15gsm690mm MITSUI

1,742

3.13% A3, A6

8031912

NWC

8031912

LCSMS MC3 13gsm 270mm MITSUI

1,703

3.06% B4,87,810

8140403

PE

8140403

P.E. Plain- 22 gsm 650 MM [STELLAR]

1,641

2.95% A4

8020802

SAP

8020802

SAP HYSORB BASF R8130 BASF

1,542

2.77% A3,A4,A6

8031712

8031712

LC SMS MC3 15gsm560mm MITSUI

1,260

2.27% A4,A6

8077602

8077602

OUT 555 SOSOFT 15GSM540MM JOFO

1,073

1.93% B4,B7

8130109

8130109

P.E. Plain- 22 gsm 770 MM [STELLAR]

1,051

1.89% A6

177
2337
390
153
240
174
17
120
126
140
179
79

8071617

8071617

OUT SSS Soft 13gsm580mm MITSUI

873

1.57%

8072601

8072601

INN SS/SSS 15gsm 375mm CNC

830

1.49%

8020206

8020206

D sorb 328 [DANSON]

731

1.32%

8041015

8041015

TS AT PE/PET 20GSM 195MM INC

692

1.24%

8041506

8041506

TS S5 13GSM 190MM JOFO

674

1.21%

8140304

8140304

NB PLAIN PE 650MM22GS5SM SWANSON

656

1.18% A4

8042009

8042009

TS COMF HI 15GSM 230MM FIBERT

655

1.18%

Kannislaan SKU
l@Q9NaWN: sku Nuaantsddun
l@anN sku NUNATN supplier LQYINULWOJINENINISSUSUAN

O OO0 00O OO 0 o o oD oD oD oD oo P>

179
99
141
123
97
236
71




Distance Calculation

Distance (Meter)
1/0 RMS40101 RMS40102 RMS40103 RMS40104 RMS40105

12.5 17.5
13.5 18.5
14.5 19.5
15.5 20.5
16.5 21.5
17.5 22.5
18.5 23.5
19.5 24.5
20.5 25.5
21.5 26.5

CAB
CAB
CAB
CAB
CAC
CAC
CAC CAB
CAC CAB
CAC CAC| |CAB

0| [cac cac| [caB

10 L4615 RMS401 RMS401( RMS401 RMS401 RMS40105

- = T O "M m O O ™ >

RMS40101-05

9

11 o P
12 Assume LAUNTULUUED S (2ANL2AN)

Assumption
Picker routing

]
]
]
- Travelling on Aisle only :
:
1]

10 LUm9

13 > A
14

15
16
17
18

— — T OO MmO N P >

RMS40t RMS405( RMS405 RMS405 RMS40505

RMS40501-05 Il B = = = =N = =N =N N N N N N N N E N N E B
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Storerk( ™

DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH
DSGTH

Orderd: ™

3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021
3/3/2021

Deliveryda

Sampling Pick list

o Sampling Test set : 20 Pick list

e 38 SKUs of 91 SKUs
o 100% SKU class A and 89% SKU class B

Orderke
14:11:28 '00211676: DSGA3
14:11:28 "00211676: DSGA3
14:11:28 "00211676: DSGA4
14:11:28 "00211676: DSGA4
14:11:28 "00211676: DSGA3
14:11:28 "00211676: DSGA3
14:35:28 '00211676: DSGA6
14:35:28 '00211676: DSGA6
14:35:28 '00211676: DSGA6
14:35:28 '00211676: DSGA6
14:39:29 "00211676: DSGAS
14:39:29 '00211676: DSGB7
14:39:29 0211676 DSGB7
14:39:29 0211676 DSGAS
15:31:33 "0211676: DSGB4
15:31:33 "00211676: DSGB4
15:31:33 "00211676: DSGB6
15:31:33 "00211676: DSGB6
15:31:33 "00211676: DSGB6
15:31:33 "00211676: DSGB6
20:19:25 '00211699: DSGA3
20:19:25 '00211699: DSGA3
20:19:25 ™0211699: DSGA3
20:19:25 "0211699: DSGA3
20:19:25 ™0211699: DSGA3
20:19:25 "0211699: DSGA3

Consign ™

| Externorderkey

81651W081651-6
81651W081651-6
81653W081653-6
81653W081653-6
81651W081651-6
81651W081651-6
81658W081658-8
81658W081658-8
81658W081658-8
81658W081658-8
81655W081655-5
81675W081675-6
81675W081675-6
81655W081655-5
81667W081667-6
81667W081667-6
81694W081694-2
81694W081694-2
81694W081694-2
81694W081694-2
81652W081652-1
81652W081652-1
81652W081652-1
81652W081652-1
81652W081652-1
81652W081652-1

Orderlir ™

00001
00004
00001
00002
00003
00002
00001
00002
00004
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SAP SANWET UZ25AM (MY) SANDIA
LCSSMS 15 GSM 226 MM MITSUI
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1
1
2
2
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5
1
2
1
1
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6
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1
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Analysis

1. Class-Based Model

1.1 Diagonal Layout
1.2 Within-aisle Layout
1.3 Across-aisle Layout

2. Optimal Layout



Diagonal Layout
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Within-aisle Layout
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Across-aisle Layout
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2. Optimal Layout

Parameter

Inde X D;; fe svuzmevesmsdans@udusiag SKUs (1) Tuusiag location Msdauiu (j)

= &I i a 8/
199ANUINedUAT outbound (1/0)

I AD duAILeag SKUs F; = A lunSvBURUAT SKUs I

j AD ALUINISIAAUAUAN (Location Numbers) q; = Usunauanudean1sdaiudunn SKU i wuae wWuwiian (Pallets)

Q; = YSnaumnugueshumisiaiiudum j vemaiianunsodaiuldnieluadsdud mie

Wuwan (Pallets)

] = WwaUInILBUIN15AIRLNU (Locations Numbers) = {1, 2, ..., 400}

Decision variable

I = wovasdurUseinningdu = {1, 2, ..., 10}

{ 1" SKU i gnLﬁanﬁmﬁu‘lu@‘hLmuamsﬁ'@'m j SA = \wnvasdun1Ngu Wood pulp = {1} laedl SA € |

0 duilunsdidug (Otherwise)

SB = Lszjmmﬁuﬁmfcju SAP = {2, 3} el SB € |
SC = Wwavasdudngy PE = {4, 5, 6, 7} lag#l SC € |

SD = \wauasduningy NWC = {8, 9, 10} Tnefi SD € |




2. Optimal Layout

Constrains

Objective Function Sy =1 Vie -@)

diejXij < 1 Viel - (3)

1 400
Minimize Total Picking Distance = Z'es,q Z i) (2XF,, X DSA]. X Xij) T DjiejqXij <2 VjeJ —(4)

400 400
ZLGSBZ ](2 X F X D SBj X Xl]) -+ ZESCZ (2 X F SCj XXl]) + ZiESAZjE]Xij = 22 —(5)

400
ZLESD Z (2 X F X SDj X Xl]) _(1) ZiESB ZjE]Xij = 89 — (6)
diesc hjey Xij = 85 —(7)
diesp Ljej Xij = 62 — (8)

Xij =0 - (9)




2. Optimal Layout
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2. Optimal Layout
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|_ocation Assignment W/H 1

Across-aisle model
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Analysis & Conclusion

2
2

Transfering Order

Re-Assignment Model

Current

Class-Base Layout

Diagonal

Across-aisle

Within-aisle

Optimal
Layout

O 00 N OO 1 b WIN B

e N S S N o o =
O 00O N O U H W N = O

N
o

81667
81651
81652
81653
81654
81658
82240
81668
82252
82249
82432
82437
81694
82418
82422
81674
81675
82420
82261
82254

2,992
2,832
2,272
3,488
3,904
2,328
1,976
3,392
4,744
4,080
7,216
4,224
5,952
4,592
2,824
3,264
3,728
5,496
4,144
4,144

528

920
1,712
1,568
2,112
1,096
1,616
1,464
2,824
2,568
2,960
2,160
4,248
3,368
1,136
1,736
2,392
3,656
2,360
2,384

504

840
1,648
1,584
2,080
1,072
1,640
1,472
2,728
2,552
2,872
2,120
4,200
3,280
1,152
1,736
2,352
3,640
2,312
2,320

480

856
1,680
1,552
2,152
1,056
1,688
1,536
2,808
2,576
2,936
2,152
4,216
3,328
1,184
1,768
2,392
3,672
2,352
2,384

544

800
1,384
1,352
1,696

984
1,384
1,304
2,232
2,256
2,520
1,824
3,520
2,672
1,008
1,472
1,944
3,016
1,920
1,928

Sum

77,592

42,808

42,104

42,768

35,760

Saving

0

45%

46%

45%

54%




Analysis & Conclusion

Re-Assignment Model
Activity Class-Base Layout Optimal
_ Diagonal | Across-aisle | Within-aisle | Layout

Distance

Saving Travelling Distance

Saving Picking Time/month
Saving Picking Time/month
Saving Budget (Overtime)/month

Saving Budget (Overtime)/year

Saving Tansport cost/month 128,000
Saving Tansport cost/year 1,536,000

*Based salary 15K

mm

Warehouse 1

Warehouse 2

Warehouse 1
Warehouse 2
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%

guwwy |CumentW/H1 |Optimallayowt | |
wamshoT (Mweal) | 720 60| 660  92%
UtilizationW/H1 | 7297  4e€s8| | = 9%
61|  3200] | 9%
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SYEYNINIU (Luasaall)

Current W/H 1 Optimal Layout

naulsuilsy avlsuilsy
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Current W/H 1 Optimal Layout Current W/H 1 Optimal Layout
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Conclusion

Analysis &

Utilization W/H 1 Utilization W/H 2

Current W/H 1 Optimal Layout Current W/H 1 Optimal Layout
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35



