BAB 6

KESIMPULAN DAN SARAN

6.1. Kesimpulan

Pada penelitian ini dapat disimpulkan bahwa

a. Pengaruh waktu proses pada sistem Kanban dan

CONWIP :

iy

Semakin besar nilai standar deviasi semakin
banyak jumlah kartu yang diperlukan untuk
mencapai titik optimum tetapi dengan output
yang dihasilkan semakin berkurang.

Urutan standar deviasi tidak terlalu
berpengaruh terhadap output yang dihasilkan

serta jumlah kartu yang diperlukan.

. Urutan mean tidak terlalu berpengaruh

terhadap output yang dihasilkan serta jumlah
kartu yang diperlukan.

b. Untuk variasi waktu proses yang sama apabila

jumlah stasiun kerja ditambah sehingga lintasan

produksi semakin panjang maka akan semakin sedikit

output yang dihasilkan dan semakin banyak jumlah

kartu yang digunakan untuk mencapai titik optimum.

c. Perbandingan antara sistem kanban dengan sistem

CONWIP :

1.

2.

Pada sistem kontrol CONWIP jumlah kartu akan
mempunyai nilai yang sama dengan WIP nya.
Pada sistem kontrol kanban jumlah WIP sering

berbeda dengan jumlah kartu yang digunakan,
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tetapi jumlah WIP tidak akan melebihi dari
jumlah kartu yang digunakan.

3. Antara CONWIP dan kanban apabila dilihat dari
output yang dihasilkan mempunyai nilai yang
cenderung sama tetapi apabila dilihat dari
average WIP secara keseluruhan CONWIP lebih

baik daripada kanban.

6.2. Saran

Penulis menyarankan agar penelitian selanjutnya
kartu kanban yang digunakan untuk tiap stasiun kerja
berbeda sehingga dapat diketahui dengan 1lebih jelas
tentang perbedaan average WIP antara CONWIP dan kanban.
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LAMPIRAN 1
Source code conwip dengan 3 stasiun kerja

El
2

1 Model statements for module: Create 1 R

9% CREATE, 1,MinutesToBase Time(0.0),Entity
L:MinutesToBaseTime(2):NEXT(108);

10$ ASSIGN: Create 1. NumberOut=Create 1. NumberQut + 1:NEXT(83);
, Model statements for module: Decide 1
8% BRANCH, 1:
IENQ(Hold 1.Queue) < 10,138, Yes:
Else,14%,Yes;,
138 ASSIGN:  Decide 1L.NumberQut True=Decide 1.NumberOut True + LNEXT(08);
148 ASSIGN: Decide 1.NumberOut False=Decide . NumberQOut False + 1NEXT(7$);

)

. Model statements for module: Hold 1

O$ QUEUE, Hold 1.Queue;
SCAN: conwip = O:NEXT(35),

2w e

Model statements for module: Assign 1

w o
o

ASSIGN: conwip=conwip - 1:
Entity. Type=Euntity 2:NEXT(2%);

e

. Model statements for module: Process 1

28 ASSIGN: Process 1.NumberIn=Process 1.Numberln + 1:
] Process 1. WIP=Process 1. WIP+1;
44% STACK, 1:8ave:NEXT(188),
18% QUEUE, Process 1.Queue;
178 SEIZE, 2.VA:
mesin 1,1:NEXT(168),

168  DELAY:  Normal(20,2), VA:NEXT(59%);

59% ASSIGN: Process 1. WaitTime=Process 1. WaitTime + Diff. WaitTime;
23% TALLY: Process 1. WaitTimePerEntity, Diff. WaitTime, 1;

25% TALLY: Process 1. TotalTimePerEntity, Diff. Start Time, 1;

49% ASSIGN: Process 1.VATime=Process 1.VATime + DitT. VATime;
308 TALLY: Process 1. VATimePerEntity, Dff VATime. 1;

15% RELEASE: mesin 1,1;

643 STACK, 1:Destroy: NEXT(633);

63% ASSIGN: Process 1. NumberOut=Process 1. NumberOut + §:

Process 1. WIP=Process 1. WIP-1:NEXT(5%),
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Model stztements for module: Process 2

3% ASSIGN: Process 2. NumberIn=Process 2.Numberln + 1:
Process 2.WIP=Process 2.WIP+1;
958 STACK, 1:Save;:NEXT(698%);

69% QUEUE,  Process 2.Queue;
688 SEIZE, 2,VA:
mesin 2,1:NEXT(678);

678 DELAY: Normal(20,2), VANEXT(1103);
1108 ASSIGN: Process 2. WaitTime=Process 2. WaitTime + Dlﬂ WaitTime;
74% TALLY: Process 2. WaitTimePerEntity, Diff. WaitTime, 1;
765 TALLY: Process 2. TotalTimePerEntity, Diff. Start Time, 1 ;
1008 ASSIGN: Process 2. VATime=Process 2.VATime + Ditf. VATlme
101% TALLY: Process 2.VATimePerEnticy, Diff. VATime,1;
663 RELEASE: mesin 2,1;
115% STACK, 1:Destroy: NEXT (114%),
114% ASSIGN: Process 2. NumberOut=Process 2. NumberQut + !

" Process 2. WIP=Process 2.WIP-1:NEXT(63);

;. Model statements for module: Process 3

65 ASBIGN: Process 3. NumberIn=Process 3. MomberIn - |
' Process 3. WIP=Process 3.WIP+|;
146% STACK, 1:8ave:NEXT(1208%),
1208 QUEUE, Process 3.Queus;
1198 SEIZE, 2.VA:
mesin 3, 1:NEXT(1183%),
118% DELAY: Normal(20,2),, VAINEXT(16135Y,

161% ASSIGN: Process 3. WaitTime=Process 3. WaitTime + DifT WaitTime;

123% TALLY: Process 3. WaitTimePerEntity, Diff. WaitTime, 1;

127% TALLY: Process 3.Total TimePerEntity Dift Stact Time, 1;

151% ASSIGN: Process 3.VATime=Process 3.VATime + Diff.VATime;

152% TALLY: Process 3. VATimePerEntity, Diff. VATime, I;

1178 RELEASE: mesin 3,1;

1668 STACK, 1:Destroy: NEXT(1658);

1638 ASSIGN: Process 3.NumberQut=Process 3. NumberQOut - 1:
Process 3.WIP=Process 3.WIP-1:NEXT(45);

Model statements for module: Assign 2
48 ASSIGN: Entity. Type=Fntity 1:
conwip=conwip + LNEXT(78);

, Model statements for module: Dispose 1

7$ ASSIGN:  Dispose 1.NumberOut=Dispose 1.NumberOut + 1;
168%  DISPOSE: Yes;
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LAMPIRAN 2 |

Source code kanban dengan 3 stasiun kerja

Model statememé for module: Create 1

158 CREATE, 1.MinutesToBaseTime((.0).Entity
1:MinutesToBaseTime(2:NEXT(1685);
16% ASSIGN: Create 1. NumberQOuat=Create 1. NumberOut + 1:NEXT(14%);
; Model statements for module: Decide 1
14% BRANCH, 1:
IENQ(Hold 1.Queue) < 10,195, Yes:
Else,208.Yes;
19% ASSIGN: Decide 1. NumberOut Te=Decide 1. NumberOut True + INEXT(08),
20% ASSIGN: Decide 1. NumberOut False=Decide |. NumberOut False + INEXT(13$):

£l

Model statements for module: Hold 1

0% QUELUE, Hold 1.Quene;
SCAN: kanban a > 0:NEXT(3$),

Model statements for module: Assign 1
E’,S ASSIGN: kanban a=kanban a - 1:
Entity. Type=Entity 2:NEXT(28);

Model statements for module: Process 1

2% ASSIGN: Process 1. NumberIn=Process 1. NumberIn + 1:
Process 1.WIP=Process 1. WIP+1;

24% QUEUE, Process 1.Queue;

238 SEIZE, 2. VA:
mesin 1, 1:NEXT(228),

228 DELAY: Normal(15,1.5),.VA;

21% RELEASE: mesin1,1;

69% ASSIGN: Pracess 1. NumberOut=Process 1.NumberQut + 1;
Process 1.WIP=Process 1. WIP-1:NEXT(4%);

>

;. Model statements for module: Hold 2

a3 QUEUE,  Hold 2.Queue;
SCAN: kanban b >0:NEXT(63),

*

;. Model statements for module: Assign 3
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63 ASSIGN:  kanban b=kanban b - I:
kanban a=kanban a + 1. NEXT(73);

Model statements for module: Process 2

7% ASSIGN: Process 2.NumberIn=Process 2.NumbesIn + 1:
Process 2. WIP=Process 2. WIP+1;

75% QUEUE, Process 2.Queue;

745 SEIZE, 2.VA:
mesin 2,1;:NEXT(738);

738 DELAY: Normal(20,2),, VA,

728 RELEASE: mesin 2,1;

1208 ASSIGN: Process 2.NumberQut=Frocess 2. NumberQut + 1:
Process 2.WIP=Process 2. WIP-1:NEXT(83);

;, Model statements for module: Hold 3
8% QUEUE, Hold 3.Queue;
SCAN: kanban ¢ >0:NEXT(108$);

i Model statements for module: Assign 5

10$ ASSIGN: kanban c=kanban ¢ - 1:
kanban b=kanban b + LNEXT(118);

3 Model statements for module: Process 3

118 ASSIGN: Process 3. NumberIn=Process 3.NumberIn + 1:
Process 3.WIP=Process 3.WIP+1;

126% QUELUE, Process 3.Queue;

1238 SEIZE, 2,VA:
mesin 3,1:NEXT(1243).

124% DELAY: Normal{10,1),,VA;

123% RELEASE: mesin3,i;

171% ASSIGN: Process 3. NumberOut=Process 3. NumberOut + 1:
Process 3. WIP=Process 3, WIP-1:NEXT(12$),

Model staiements for module: Assign 6

128 ASSIGN:  Entity. Type=Entity 1:
kanban c=kanban ¢ + 1:NEXT(138);

i Model statements for module: Dispose 1

138 ASSIGN: Dispose 1. NumberOut=Dispose 1.NumberOut + 1;
174% DISPOSE:  Yes;

99



JUMLAH KARTU
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4 IT1p aut 495, 8 500 £50 500
WIE 3,964(5,4677(6, 4877 7,467
s r11g (ouk 456,7] 496,5| 497,3 497,7| 497,46 497,3
WIE 3,8512]7,3317]9,7989] 11,6453|1%2,914/14,051
P IT1p [OuE 393,5] 472,5| 4854 am8, 3| 491,2] 492,4) 492,2| 494,3| 494,5] 493,4| 493,85
WIE 3,6134]7,0882{10,245] 13,5263]1¢6,6671 18,7121,993{23,187]25,468]26,959{258,1729
- T 532, 8| 634,2| s49,7 §56,2| €57,7| 656,3] 656,8| 656,8| 655,7
WIE 3,7817] 7.516]11,105] 14,5667|16, 953/20,311{21,4429]22,699] 24,187
5 r1op lout 542,7] 631,8| 64&,7 554, 2 650! 656,3] 661,4] 661,3] 653,7 651
WIP 3,5322(6,2112] 8,514] 11,3031|14,58%96}15,692{19,457}21,332]22,422/24,874
9 r1zc out 541,71 634,9| 64%8,4 655,2| 658,9 659,2{ 658,3! 658,4] 656,3
WIF 3,5671(6,4218(9,2848] 12,0786[15,041{17,686|18,489]21,284|23,292
10 rop leut 406,2| 474,8] 4€5,6 491, 4 492] 492,11} 493,3] 490,9 492] 491,8] 491,6
WIp 3,7611]7.5301{11,173] 14,3503)15,463]18,614]19,491]20,781]21,635|22,853]23,554
11 r1sg lout 406, 9| 476,7] 485,7 491, 5| 496,11 495,7{ 496,2| 495,9| 495,1| 495,3
WIE 3,532 6,264] 8,611) 11,5358}15,154{15,478[19,174[23,507]24,687] 26,12
12 o 406, 6| 476,6] 485,2 491, 6] 493,85 494,21 493,7} 494,20 491,3] 494,1
WIE 3,5659]6,4386]9,2384; 12,1351|14,247117,318]28,527{23,116{25,015!26, 506
3 1Tan |out 399,4{ 400,4| 490,4 400, 4
WIF 2,7955{3,8042{4,8042] 5,5042
14 rr3p [Sub 398,7) 490,8] 400,5 400, 5 ¢
WIF 3, 5067 1% 15 .
15 I3c jeub 399, % 4001 400,6 400, 3| 400,7] 400,2] 40,7 400
WIE 2,9044{4,9983} 7,001] &,9983{11,001/12,998]14,998{17,005
1€ rrap |ouk 399,7 400] 400,48 400,1| 400,8 40¢] 400,37
WIE %,9946(4,9983{7,0012] 8,2985/11,001]12,988]14, 297




HASIL OUTPUT ARENA

ARENA Simulation Results
ANDI - License: STUDENT
Output Summary for 10 Replications
Project: Unnamed Project Run execution date : 5/14/2007
Analyst: ME ‘ . Model revision date: 5/14/2007
OUTPUTS

Identifier Av  Hslf-width Min Max  Rep
Process 1 Accum Wait Time 71.438 33948 62748 T8.485 10
Process 3 Acowm Wait Time 65.148  2.1902 59658  69.225 10
Process I Number Out 662.10 40604 661.00 663.00 10
Process 3 Number Out 662.00 33720 661.00 663.00 10
Process 2 Accum VA Time 9929.2  5.2552 9919.8 99444 10
Process 2 Number In 662.10 40604 661.00  663.00 10
Process 2 Acoum Wait Time 64.329 4.6618 53.53¢ 72075 10 .
Process 2 Number Out 662.10  .22520 662.00  663.00 10
Process 3 Accom VA Time 99275  5.0868 99124 99361 10
Prucess 1 Number In 662.00 33720 661.00 663.00 10
Process 3 Number In 662,10  .22620 C662.00 66300 10
Process 1 Accum VA Time 99348  6.3935 9918.1 99504 10
Entity 1. Numberln 5663.0 33720 5662.0 56640 10
Entity 1. NumberOut 5662.9  .52780 5661.0 56640 10
Entity 2. Nombern 662.00 33720 661.00  663.00 10
Ewtity 2. NumperOut 662.00 33720 66100 663.00 10
wesin 1. NumberSeized 662.00  .33720 661.00  663.00 10
mesin 1.ScheduledUtilization 99367  3.6510E-04 99291 99442 10
mesin 2. NumberSeized 662.00 33720 66100 66300 10
mesin 2 SchedaledUtilization 99312 2.4980E-04 99248 99361 10
mesin 3. NumberSeized ) 662.00 33720 661.00  663.00 10
mesin 3. ScheduledUtilization 99311 3.0936E-04 99257 99380 10
System. NumberCul 5000.9 22620 5000.0 5001.0 10

Simulation ron time: 0.03 minutes.
Simufation run complete.
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Category Overview

| Values Across Alf Repiications
med Project

\vations: 10 Time Units:  Minutes

Key Performance Indicators

stem : Average T
Number Out 5,001
Le Minimum Maximum Minimum Maximum
Average Half Width Average Average Value Value
‘ 5.9958 0,00 5.8932 6.0001 0.00 459875
J
| Entity 1
|
|
me Minimum Maximum Minimum Maximum
Average Half Width Average Average Value Value
0.00 0,00 0.00 0.00 0.00 0.00
ne Miniraum plaximum Minimum Maximum
Average Half Width Average Average Value Value
20.8051 0,26 20.1548 21.3366 0.00 165.91
32.000
28.000
24.000
20.000 |ha #5 Entity 1
16.000
12.000
8.000
rTime Minimum Maximum Minimum Madmum
Average Half Width Average Average Value Value
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;Tlme

Category Overview

0.00
Average
0.00
Average

26.8009

0,00
Half Width
0,00

Half Width

0,26

0.00
Minimum
Average

0.00
Ifinimum
Average

26.1490

0.00
Maximum
Average

0.co
Maximum
Average

273812

Average

5667
667

Average

5667

Average

9.9337
3.4769

Half Width

0,35
035

Half Width

0,30
0,35

Haff Width

0,00
0,13
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Ftnimum
Average

5667.00
666.00

Minimum
Average

£667.00
666.00
Minimum
Average

9.9310
31422

Maximum
Averace

5668.00
667.00

Maximum
Average

5668.00
667.00
Maximum
Average

- 9.9358
3.7723

0.00
Minimum
Value

0.00
Minimum
Value

0.00

Minimum
Value

9.0000
2.0000

0.00
Maximum
Value

0.00
Maximum
Value

210.64

@ Entity 7 i

Maximum
Value

11.0000



Category Overview

10.000
9.000
8.000
7.000 -] Erlfly 1
6,000 2 Enlity 2
5.009
4.000
3.000
[irne Minimum Maximum Ninimum Maximum
} Average Half Width Average Average Value Value
: 148.99 0,06 148.90 14917 148.40 151.30
406897 1,64 0.8041 7.7735 0.00071198 12.4458
3.1847 1,15 1.4056 67144  0.00089965 11.3122
0.00 0,00 0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00
1 Hold 1.Queue
F3 Hold 2.Queve
O Hold 3.Queus
B3 Process 1.Queue
H Process 2. Quete
Process 3.Queue
Vaiting Minimum Maximum Minimum Maximum
Average Half Width Average Average Value Value
ue 9.9337 0,00 9.9310 9.9358 9.0000 10.0000
ue 0.2689 0,11 0.04687898 0.5183 0.00 1.0000
ue 0.2086 0,08 0.08897151 0.4479 0.00 1.0000
dueue 0.00 0,00 0.00 0.00 0.00 0.00
Auelie 0.00 0,00 0.00 0.00 0.00 0.00
Aseue 0.00 0,00 0.00 0.00 0.00 0.00
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Category Overview

'—'———’\T‘.

us Utilization
Avetage

0.8998

| 1.0000
| ' 0.9997

Average

1.0000
0.9998
0.9997

Minimum Maximum

Half Width Average Average
0,00 1.0000 1.0000
0,00 0.9987 +.0000
0,00 0.9990 1.0000
Minimum Maximum

Half Width: Average Average
0,00 1.0000 1.0000
000 0.9987 1.0000
0,00 0.9990 1.0000
Minimum Maximum
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& Hold 1.Queue
8 Hold 2.Queus
' Hold 3.Queue
B Process 1.Queue
@ Process 2.Queve
@ Process 3.Queue
Minimum Maximum
Value Value
0.00 1.0000
0.00 1.0000
0.00 1.0000
& mesin 1
% mesin 2
0 mesin 3
Minimum Maximum
Value Value
0.00 1.0000
0.00 1.0000
0.00 1.0000
8 mesin 1
B mesin 2
0 mesin 3
Minimum Maximum



watcguly wUvErvicy

Average
I . 1.0000
? 1.0000
§ 1.0000
: 1.600
|
il 1.400
11 1200
1.000 g
0.800 §
0.600
0.400 ©
led Utilization
Average
1.0000
0.9998
0.9997

mber Seized
Average

666.70
666.40
666.30

Half Width

0,00
0,00
0,00

Half Width

0,00
0,00
0,00

Half Width

0,35
037
0,35

Average Average
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

Minimum Maximum

Average Average
1.0000 1.0000
0.9987 1.0000
0.9990 1.0000

Minimum Maximum

Average Average

666.00 667.00

666,00 667.00

666.00 667.00
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Value

1.0000
1.0000
1.0000

Value

1.0000
1.0000
1.0000

& mesin 1
B mesin 2
O mesin 3

& mesin 1
@ mesn 2
O meein 3

B mesin |
@ mesin 2
3 mesin 3






