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MEECHAI SRICHAIYAPULK : APPLY TOYOTA PRODUCTION SYSTEM TO
ORDER PICKING CASE STUDY OF RETAIL WAREHOUSE. ADVISOR :
DR. DUMRONGKIAT RATANA-AMORNPIN, 56 PP.

All the main activities in distribution house are seved customers satisfactions,
while order picking is the most essential activity and the most affected to customers
satisfactions.

In this independent study, an application of Toyota Production System (TPS),
specifically, continuous flow, and leveling (Heijunka) techniques were proposed to
speed up the working pace of the order picking workers close to the comparable
continuous work transfer among them. Consequently, work in process (WIP), and
picking time from shelves were reduced. In addition, worker idle time and waiting time
were minimized.

As a result, overall time to pick up top selling products was reduced by 23.35
seconds/picking order. Moreover, duration to pick up a piece of top selling items was
narrower from 2.75 — 8.25 seconds/piece down to 3.00 — 4.75 seconds/piece. This
indicates that picking workers operated at comparable working pace creating one-piece-
flow work transfer. Further, picking workers can be reduced from 9 persons to 8
persons. Work in process baskets were less congestion. This demonstrated that

picking line balancing was created.
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1. YAMASUMI CHART flligainnisdtaanzidami (nawmsdiudaw)

Rack| A | B | ¢ [ b [ E|FJ] 6 [ H [ 1 [J]k]vL][m[nNT][oler ] al]r Jromal
LINE | 2,213 | 5,518 | 5.167 | 5.827 | 5,412 | 2,359 | 2,195 | 5,849 | 5,142 | 5,421 | 7.441 | 3,645 | 4,116 | 7,564 | 3.626 | 2,594 | 2,432 | 4.436 [76,521]
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Rack| A | B | ¢ ] | | [ M ] P [ R_[roTaL]
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3. YAMASUMI CHART flifiaannnisd§ianmuase (wdansusudou 3 daw)

Rack| A [ B | ¢ [ p [ E[FJ] e[ [ 1 [J]k][vL][m][nN][oler]al]Rr [rora]
LINE | | 5,247 | 5,326 | 4.889 | 4,985 | 5,547 | 4,759 | 5,652 | 5.511 | 5,297 | 4,763 | 4,871 | 5.433 | 5.416 | 5,528 | 5.017 | | 4.436 [78,243]
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AMANWIN N
TENBIFWAIVIEA 100 SUWALLIN (ITLIS1ALANNIIWIBLIINANITRED)

16U siadudn | daduén e 512N UIU gamane | CountLine | 3@l
1 2020150 | AAAA | nsas | xxxxx | 159,655 | Xxxxx 4,747 | PBPOIC
2 9996747 | AAAA wia | 0o | 10,296 | Xxxxx 3,137 | PBRO4A
3 1032423 | AAAA G XXXXX | 114,030 | XXXXX 2,554 | PBNO1C
4 3101050 | AAAA sy XXX | 36,347 | XXXXX 2,016 | PBNO1C
5 2130020 | AAAA | nsas | xxxxx | 36186 | Xxxxx 1,768 | PBOO1B
6 1100093 | AAAA Gl XXXXX | 20,759 | xxxxx 1,735 | PBNO1D
7 1080103 | AAAA G XXXXX | 37,763 | XXXXX 1,693 | PBPOLC
8 2130600 | AAAA | namo | xxxxx | 21,040 | xxxxx 1,683 | PBPOLD
9 612106W | AAAA wia | XXXXX 6,414 | XXXXX 1,342 | PBMO1C
10 1300170 | AAAA o XXXXX 8417 | XXXXX 1,244 | PBMO1D
11 1300050 | AAAA 20 XXXXX 8,775 | XXXXX 1,160 | PBOOIC
12 2150770 | AAAA | naae | xxxxx 5,501 | XXXXX 1,153 | PBCO1B
13 1100092 | AAAA G XXXXX 9,894 | XxXXXX 1,143 | PBCO1D
14 1060146 | AAAA G XXXXX 7,446 | XXXXX 1,140 | PBJ0O1D
15 2150780 | AAAA | naae | xxxxx 8,068 | XXXXX 1,106 | PBEOLC
16 6101040 | AAAA wia | Xxxxx | 10,308 | XXXXX 1,001 | PBMO1B
17 2150160 | AAAA | nsas | xoxxxx | 15036 | Xxxxx 1,088 | PBNO2C
18 2150150 | AAAA | nams | Xxxxx 6,887 | XXXXX 1,077 | PBBO1B
19 2150140 | AAAA | naae | xxxxx 6,505 | XXXXX 1,005 | PBI01B
20 2120170 | AAAA &u XXXXX 2,814 | XXXXX 1,003 | PBMO1B
21 3140530 | AAAA sy XXXXX | 13,740 | XXXXX 963 | PBPO1B
22 2150760 | AAAA | naae | xxxxx 4,330 | XXXXX 947 | PBFO1B
23 3101160 | AAAA wia | XxXxxx 2,458 | XXXXX 942 | PBJIOIC
24 2130110 | AAAA | naae | xxxxx 2,509 | XXXXX 927 | PBBOIC
25 1100091 | AAAA G XXXXX 8,930 | XxxXX 926 | PBFO1C
26 1032422 | AAAA G XXXXX | 20,041 | XXXXX 892 | PBO02C
27 2010370 | AAAA As. XXXXX 3,150 | XXXXX 886 | PBFOLD
28 2020160 | AAAA | naas | xxxxx | 25958 | XXXXX 863 | PBIOLC
29 3121150 | AAAA uvin | XXXXX 1,910 | XXXXX 824 | PBPOLD
30 1080101 | AAAA G XXXXX | 16,375 | xxxxx 802 | PBIOLB
31 2130650 | AAAA | namo | xxxxx | 14277 | xxxxx 801 | PBO02B
32 8031660 | AAAA wia | Xxxxx 2,663 | XXXXX 798 | PBE02C
33 6120020 | AAAA Tnia XXXXX 3525 | XXXXX 796 | PBO02D
34 6121090 | AAAA wim | XXXXX 2,227 | XXXXX 771 | PBHO1D
35 2150120 | AAAA | nams | Xxxxx 3,363 | XXXXX 766 | PBKOLD
36 2120730 | AAAA &u XXXXX 8,813 | XXXXX 756 | PBGO1D
37 3160020 | AAAA Ty XXXXX 3,208 | XXXXX 746 | PBBOLD
38 2150740 | AAAA | naae | xxxxx 2,521 | XXXXX 720 | PBLOIC
39 1080102 | AAAA A XXXXX | 11,281 | XXXXX 698 | PBDOLC
40 2120780 | AAAA o XXXXX 5,239 | XXXXX 693 | PBIOLD
41 7011130 | AAAA &u XXXXX 2,789 | XXXXX 687 | PBBOLC
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Fadud

/16U sHERUA WUl 5128 U gamae | Countline | 3mane
42 1300260 AAAA IR XXXXX 3,981 [ XXXXX 687 | PBLO1B
43 2050510 AAAA au XXXXX 1,525 | XXXXX 684 | PBIO1B
44 9996718 AAAA Wil XXXXX 4,436 [ XXXXX 681 | PBR04B
45 1300080 AAAA 246 XXXXX 4555 | XXXXX 680 | PBB01C
46 4041410 AAAA Wil XXXXX 1,906 | XXXXX 669 | PBPO3B
47 1300250 AAAA ot XXXXX 4,365 | XXXXX 667 | PBHO1B
48 1060145 AAAA Oty XXXXX 3,480 | XXXXX 651 | PBHO2D
49 1031863 AAAA AU XXXXX 27,231 | XXXXX 644 | PBGO1C
50 1301010 AAAA AU XXXXX 5125 | XXXXX 643 | PBHO1D
51 3010140 AAAA Wiy XXXXX 4518 | XXXXX 635 | PBCO1D
52 1061236 AAAA AU XXXXX 3,586 [ XXXXX 633 | PBGO1D
53 1060147 AAAA AU XXXXX 3,301 [ XXXXX 630 | PBIOLC
54 2010340 AAAA AT XXXXX 1,629 | XXXXX 624 | PBM02D
55 1061386 AAAA [ORbY] XXXXX 3,572 | XXXXX 622 | PBCO1C
56 4181340 AAAA AL XXXXX 1,799 | XXXXX 622 | PBO02B
57 4025780 AAAA Wil XXXXX 1,056 | XXXXX 618 | PBIO1B
58 2150130 AAAA naav XXXXX 2,730 | XXXXX 614 | PBNO1B
59 2080010 AAAA gu XXXXX 4,371 | XXXXX 610 | PBNO1D
60 3160010 AAAA 19U XXXXX 6,047 | XXXXX 602 | PBDO1D
61 3011130 AAAA wnv XXXXX 4,816 | XXXXX 597 | PBO01C
62 6200540 AAAA naav XXXXX 2,039 | XXXXX 592 | PBKO1C
63 8012400 AAAA Ag. XXXXX 1,147 | XXXXX 589 | PBIO1C
64 2150750 AAAA naav XXXXX 1,906 | XXXXX 579 | PBMO01C
65 1031813 AAAA AU XXXXX 43,755 | XXXXX 577 | PBEO1D
66 3010120 AAAA wnv XXXXX 4,489 | XXXXX 574 | PBHO1C
67 6180300 AAAA AR XXXXX 11,563 | XXXXX 569 | PBNO1B
68 3011120 AAAA wniv XXXXX 5378 | XXXXX 569 | PBCO3C
69 1060144 AAAA AU XXXXX 3,108 | XXXXX 568 | PBP01B
70 9996434 AAAA LaN XXXXX 1,674 | XXXXX 561 | PBRO1C
71 6200510 AAAA naavy XXXXX 1,767 XXXXX 558 | PBF01B
72 8030230 AAAA wiim XXXXX 3,212 XXXXX 558 | PBHO1D
73 9996764 AAAA i XXXXX 1,027 | XXXXX 551 | PBR04D
74 9996818 AAAA AU XXXXX 1,142 XXXXX 550 | PBR0O2C
75 1500440 AAAA naav XXXXX 1,743 | XXXXX 536 | PBLO1C
76 1061385 AAAA ot XXXXX 2,601 XXXXX 535 | PBF01D
77 2071550 AAAA au XXXXX 1,792 | XXXXX 529 | PBDO1D
78 612109C AAAA Wi XXXXX 3,260 | XXXXX 529 | PBDOLE
79 1301220 AAAA [t XXXXX 5,216 XXXXX 528 | PBO01D
80 3101040 AAAA 117U XXXXX 8,004 | XXXXX 528 | PBHO1C
81 1035153 AAAA ot XXXXX 8,121 XXXXX 523 | PBEO02B
82 5260340 AAAA LAY XXXXX 3,068 | XXXXX 523 | PBEO2E
83 9996856 AAAA i XXXXX 1,171 | XXXXX 519 | PBR02C
84 2430043 AAAA IR XXXXX 2,326 | XXXXX 515 | PBEO2D
85 1032233 AAAA Ot XXXXX 23,021 [ XXXXX 512 | PBKO1C
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http://info.officemate.int/commands/c006/c006_1.asp?qryKeyword=1300250
http://info.officemate.int/commands/c006/c006_1.asp?qryKeyword=1060145
http://info.officemate.int/commands/c006/c006_1.asp?qryKeyword=1031863
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http://info.officemate.int/commands/c006/c006_1.asp?qryKeyword=9996856
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/16U sWadudn | dadudn WUl 5128 U gamae | Countline | 3mane
86 2012850 AAAA Ag. XXXXX 1,472 | XXXXX 507 | PBB01B
87 1100133 AAAA Ot XXXXX 5124 | XXXXX 506 | PBPO1A
88 1031953 AAAA ot XXXXX 6,367 | XXXXX 505 | PBB01D
89 8030350 AAAA LAY XXXXX 3,199 | XXXXX 505 | PBIO1A
90 2020240 AAAA naav XXXXX 8,501 [ XXXXX 501 | PBHO1B
91 3100300 AAAA 19U XXXXX 13,096 | XXXXX 497 | PBF01C
92 3100530 AAAA 11U XXXXX 6,865 | XXXXX 494 | PBIO1D
93 3160030 AAAA Ee)! XXXXX 1,881 | XXXXX 491 | PBGO1D
94 8031670 AAAA Wil XXXXX 1,186 | XXXXX 487 | PBD02C
95 2021310 AAAA naav XXXXX 21,338 | XXXXX 485 | PBNO1D
96 1521010 AAAA fiau XXXXX 4519 | XXXXX 484 | PBGO1A
97 3011140 AAAA uviv XXXXX 3,055 [ XXXXX 475 | PBP0O3C
98 2150110 AAAA naav XXXXX 4,376 | XXXXX 473 | PBHO1D
99 2012590 AAAA A3. XXXXX 2,156 | XXXXX 471 | PBGO1C
100 9996761 AAAA au XXXXX 1,005 | XXXXX 467 | PBRO4C
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MANWIN Y

anAlFlumsnBuFusansd 1 a3 sasnsnauluudazsung (Rawm vl iuy)

5 a1 (wh) .

TUIN LIALaRY

SO 1 S0 2 s03 | so4 | sos S06 | so7 | so8 | so9 | so10

B 4.50 3.50 6.25 3.75 3.25 7.25 4.25 7.25 4.00 6.75 5.08
C 4.75 4.75 4.25 2.75 5.50 5.25 2.75 2.75 4.75 3.00 4.05
D 6.50 5.25 7.00 8.50 5.25 6.75 4.50 5.50 5.25 7.75 6.23
E 7.00 6.75 6.25 5.25 6.75 6.25 7.25 8.00 5,25 7.25 6.08
F 4.75 4.75 5.00 6.00 4.75 4.25 3.50 5.25 4.75 5.75 4.88
G 3.75 3.25 5.00 3.75 3.25 4.00 5.25 6.75 6.00 3.50 4.45
H 6.50 5.50 5.00 6.00 4.50 6.00 7.75 7.75 7.00 8.00 6.40
I 2.75 5.50 3.50 5.25 4.75 5.00 3.75 3.25 3.25 5.50 4.25
J 4.00 6.75 6.00 3.50 4.50 5.00 6.50 5.50 7.25 3.50 5.25
K 5.25 6.00 7.75 5.25 5.25 8.00 7.00 8.25 7.00 8.00 6.78
L 6.75 4.75 6.25 5.25 6.00 3.75 4.50 4.25 6.00 6.00 5.35
M 5.50 5.00 5.75 4.25 5.50 4.50 3.50 5.25 7.00 4.25 5.05
N 4.25 7.25 6.75 5.25 6.75 8.25 5.25 6.75 4.25 4.00 5.88
(0] 5.50 2.75 4.25 3.50 4.50 4.75 4.25 3.00 4.25 5.50 4.23
P 6.75 7.75 5.75 6.75 5.25 5.50 4.75 8.00 4.75 6.00 6.13

Total | 78.50 | 79.50 | 84.75 | 75.00 | 75.75 | 84.50 | 74.75 | 87.50 | 75.50 | 84.75 80.05

g - luFdaaufi SO : 10020667 fa SO 6
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dl Aa a v = e 1 g: L a
L?ﬂﬂﬂlﬁ%ﬂﬁi%ﬂﬂﬁuﬂ’m’m@ 1978019 maawumm’[wmawmw (V\G\‘Iﬂ’liﬂiﬂﬂ?\‘i)

o 187 (wf) |
TWIN LINILRAEY
SO 1 S0 2 s03 | so4 | sos S06 | so7 | so8 | so9 | so10

B 3.50 4.25 3.00 3.50 4.25 4.00 2.75 4.50 3.75 4.00 3.75
C 4.00 3.25 4.75 4.00 3.50 2.75 4.00 4.00 3.50 3.25 3.70
D 3.75 3.50 3.75 4.50 3.00 4.50 4.25 3.50 4.50 4.25 3.95
E 3.00 4.25 3.00 4.00 4.00 3.50 3.25 4.75 2.75 3.50 3.60
F 4.75 3.75 3.75 2.75 4.00 3.75 3.00 3.00 3.75 3.50 3.60
G 3.50 3.50 4.25 4.50 4.50 3.25 3.75 4.25 4.50 3.75 3.98
H 4.75 3.00 4.00 2.75 4.00 3.25 3.75 3.50 2.75 3.50 3.53
I 3.00 3.50 4.50 3.50 3.75 4.25 4.25 3.50 4.75 4.50 3.95
J 4.50 2.75 4.50 3.75 3.25 3.00 3.75 4.50 4.75 3.25 3.80
K 4.00 3.75 3.50 4.75 4.25 4.75 2.75 3.25 4.00 3.25 3.83
L 3.75 4.50 4.25 3.00 3.75 4.00 3.75 4.75 3.75 4.50 4.00
M 4.75 3.00 4.00 3.00 4.00 3.25 3.75 3.25 3.00 4.50 3.65
N 3.75 3.50 4.75 2.75 3.75 4.00 3.75 3.75 4.75 3.75 3.85
(0] 3.25 2.75 3.25 4.00 4.00 4.50 3.50 3.50 4.50 3.50 3.68
P 4.00 4.50 3.75 3.00 3.00 4.00 4.75 3.00 4.50 4.00 3.85

Total | 58.25 | 53.75 | 59.00 | 53.75 | 57.00 | 56.75 | 55.00 | 57.00 | 59.50 | 57.00 56.70

g : luFdaaafi SO : 10020667 fa SO 6
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