LAMPIRAN A

Bill of Material
Tipe produk : BMX 16" "ACTION ZONE"

SEPEDA
| 1 ] | |
HANDLE BAR | | HANDLE STEM HANDLE GRIP HEAD SET FRONT BRAKE REAR ERAKE FRAME KABEL REM KABEL
[0} ) ) ) REFLECTOR REM

@ DE(T)AN BELAKANG
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1 | 1 1 | | | | 1
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CHAIN BAN DEPAN FREE WHEEL BAN BELAKANG B PA‘D SET SADDLE
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BANLUAR ™ "TBANDALAM T BAN LUAR FRONT HUB
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FORK FRAME
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PANECES ATAS PANECES BAWA SUPITAN BAWAH] | SUPITAN ATAS REAR END BRACKET FALANG ATAS
] [ [ J B N W B Wil

DIGAMBAR OLEH: WILLYARTO DAN SOFFIE




Bill of Material
Tipe produk : BMX 16" "ROADTECH"

SEPEDA

1
HANDLE BAR HANDLE STEM HANDLE GRIP EAD SET FRONT BRAKE REAR BRAKE FRAME KABEL REM
[\H Q)] O] 4N 1) REFLECTOR

KABEL
REM
BELAKANG
m

DEPAN
1)

| | | 1 | 1
BRAKE LEVER CHAIN WHEEL CRANK SEAT POST BB SET CHAIN GUARD PEDALS
2 4] ) i 1) ) 3} @

DECALS:] LSEAT CLAMPJ
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PADISET "‘S“A_%ﬁg——
| \ i ﬂ il

_ — 1
CHAIN BAN DEPAN FREE WHEEL BAN BELAKANG
o M ) ()
[

[

- I |
EPOKE SET " RIMS J FRONT HUB WJ% BAN DALAM :I )
i W o)

RIMS GEAR
) M

" BANLUAR " "BAN DALAM ' BANLUAR
(t) M m

FORK FRAME
m "

0

I ]
FORK END FIPA KAKI GARPU PIPA SHOCK GARPU|  [FIPA BOSH SHOCK
@ m X 30} )

FRAME DEPAN
i

FRONT HUB
— (1) —

FRAME BELAKANG

M

| _

]
PIPA LEBAR KLEM PIPA TEGAK PALANG BAWAH
_ ) &) Q] o m |

[ J T !
PANECES ATAS PANECES BAWAH SUPITAN BAWAH SUPITAN ATAS REAR END BRACKET PALANG ATAS
k) o - @ @ @ ) U

DIGAMBAR OLEH: WILLYARTO DAN SOFFIE

[ 4



Bill of Material

Tipe produk : BMX 18" "ROADTECH"

SEPEDA

1 |
FANDLE BAR| | HANDLE STEM

1
HANDLE GRIP HEAD SET RONT BRAKE REAR BRAKE
@ 3 (1)

|
FRAME
KABEL REM
REFLECTOR DEPAN

@ 0

BELAKANG
[}

1 i |
BRAKE LEVER CHAIN WHEEL CRANK SEAT POST BB ssr CHAIN GUARD PEDALS DECALS EAT CLAMP
@ U] ) o i o @ i) o
|
CHAIN ‘ ’ BAN DEPAN BAN BELAKANG “TPAD SET SADD
W m m Ly
I i [ T
SPOKE SET R'MS FRONT HUB SPOKE SET BAN DALAM les " GEAR
] [0 ) g_ I 0] 1) )
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FRAME BELAKANG
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o) @ @ @ )
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{ FIPA LEBAR J
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)

DIGAMBAR OLEH; WILLYARTO DAN SOFFIE

]
KLEM IPIPATEGAKJ
m

1
PALANG BAWAH
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PALANG ATAS
O
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Bill of Material

Tipe produk : BMX 20" "BULLDOG"

SEPEDA ?
. 1 I ) 1 1 |
HANDLE BAR HANDLE STEM HANDLE GRIF HEAD SET FRONT BRAKE REAR BRAKE FRAME KABEL REM KABEL
) %) @ ) m 1) REFLECTOR AN REM
T T T I ) ) BELAKANG
W] )

1
BRAKE LEVER CHAIN WHEEL CRANK SEAT POST
. m Q)] M

| 1 1
PEDALS DECALS SEAT CLAMP
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CHAIN BAN DEPAN
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SPOKE SET| RIMS FRONT HUB
o m M 1y
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DIGAMBAR OLEH: WILLYARTO DAN SOFFIE
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L
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Bill of Material

Tipe produk  : BMX 20" "NEW BIG DADDY"

SEPEDA

FRONT BRAKE
)

1
REAR BRAKE i
1

L | 1 |
HANDLE BAR HANDLE STEM HANDLE GRIP HEAD SET
) m @ n

i
FRAME
REFLECTOR
@

KABEL REM
DEPAN

M

" GHAIN BAN DEPAN
) (1)

1
SAN BELAKANG
(1) ‘ (1)

[
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FRONT HUB ‘
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SPOKE SET RIMS SPOKE SE BAN DALAM RIMS
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Bill of Material
Tipe produk

: BMX 20" "NEW ROADTECH"

SEPEDA

1 | 1
HANDLE BAR HANDLE STEM HANDLE GRIP EAD SET FRONT BRAKE REAR BRAKE FRAME KABEL o KABEL
[ ) (1} () 1) REFLECTOR DEPAN REM
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(1)
g e - et
FRAME BELAKANG o T 1 o
o PIPA LEBAR KLEM PIPATEGAK| | [PALANG BAWAH
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@ @ L] ()

DIGAMBAR OLEH: WILLYARTO DAN SOFFIE
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B4

LAMPIRAN B
WORKERMATERIAL/

1 OPERATION PROSES CHART MORKERMATE RIA
‘ CHART NO.1 SHEETNO. 1 OF 2
I SUBJECT CHARTED:
1_16" BMX BOY “ACTION ZONE”
| ACTIVITY: pembuatan frame depan

METHOD: PRES

LOCATION: DEPT PRODUK SI

OPERATIVE(S) NO: 0730

20 o CLOCK: 07. 15.30
CHARTEDBY :WILLYARTO DAN SOFFIE DATE: 07-05-2003
APPROVEDBY :OENTOENG
DATE: 07-05-2003 |
| Bracket Pipa Lebar Klem Pipa tegak
47 6mmx 2.5mmx 65mm) @4mm x 2mm x 105mm) (1.4mm x 4mm x 126mm) ®/Binch x 1 49mm X 245mm}
Pipa Pipa Plat Pipg

Mesin Potong
Pomng(o'“ /] 47

Mesin /A\\

|
\
| |
| ne
i Buhut\ 0-25 )

|
|
|
|
|

Mesin ( og6 ) Plong

. / 63"

Plong

'/A
L )

Bubut

~)

Mesin o- Polong
Poton 1 44"

4

Mesin \ Bubut
G-2.
Bubut 2 1027
/L\
Mesin Y Pl
023 ) Flong
Plong // 68"

T

TN
|/ B \J
\/’/

. ~.
Mesin Y, Potang
P‘mmgk 012 ) 15

s

e
Mesin | 09 \ Potong
(o0 )Pom

Potong

Mesin /‘\\ Press
K 0-13

Mesin /f\\ leu

P 51° Plong {
e e / ' \j,_/

\[_/ i
Mesin//():\ Selep Mesin o-11 Potopg
Seiep | / 45 Pomong\ 42

\_(// \_’P//
§
Mesin Plong
Plong | 1% )47
"
!
/_;“_\
Mesm/ Y Roft
\“;/
L
™
manuat| 0-17 ]ps";:"
/‘ >
Mesin \ Press
Pless@; ;54
\_\T//
Kawat Las
N, Las
Mesin /O‘ 15 j Kiem
Las ‘ 104"
\,/

esin Joss
Potong (\ 0’20) 6.4

O
(&)




B2

A LR o AN
v racsus Rerouk W iaTa »andals
EURABAYA Jf
|  OPERATION PROSES CHART WORKER/MATERIAL/
EQUIPMENT TYPE
\ CHARTNO.1 SHEET NO. 2 OF 2
i SUBJECT CHARTED: |
1 16" BMX BOY “ACTION ZONE" |
{ ACTIVITY: pembustan frame depan 1
METHGD: PRESENT
LOCATION: DEPT, PRODXJKSI
OPERATIVE(S) NG o . i
32 ORANG LOCK: 0730 - 15.30
CHARTEDBY : WILLYARTO DAN SOFFIE DATE: 07-05-2003 i
APPROVED BY : OENTOENG DATE: 07-05-2003
Palang Bawah Palang Atas
RZinchx 1.2mm x 374mm) (Sfinch x 1.2mm x 362mm)
Pipa Pipa
| A ‘
: Mesin Potong Mesin Potong
! Pntong( o4 3 49" PDtongQ o ) 45"
i
Mesin /O:\Cem Mesin 02\\Cemet !
Press | ] 93" Press J e !
I

i
i

)

I9

Mesin

b Cuwil
Potong Q:/} 69"

}_

Mesm( o3 YJoss

Potong ) ) 8.2

N

Jumiah Cperasi : 28

Jumlah opemsi dan insoeksi | 1




B3

| OPERATION PROSES CHART

WORKERMATERIALY

EQUIPMENT TYPE

CHART NO2

SHEETNO 1

OF 2

SURJECT CHARTED:
16" BMX BOY “ACTION ZONE”

ACTIVITY: pembuatan frame belakan,

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI
OPERATIVE(S) NO:

17 ORANG

CLOCK: (07.30 - 15.30

APPROVEDBY : OENTOENG

CHARTEDBY :WILLYARTO DAN SCEFIE

DATE: 07-05-2003
DATE: 07-05-2003

Paneces Bawah
(5/8inch x 1.2mm x 72mm)

= L

-
Mesm& 10 Potong
s

Potong ) o

i
1

! Mesin Plong
| Plong 47
|
Mesin / ’ % Press
Press | 912 | 3g

AT
e
S \\—

PanecesAtas
(5/8inch x 1.2mm x 72mm)
Pipa

Supitan Bawah
(i8inch x 1.2mm X 333mm)
Pipa

e
Mesin /0_7 'y Potong Mesin Potong
Poton ) 09" Potong b Joar
. ; \ y
e x
.
Mesin \'\ Potong mesin/ Cemet
08 jKanan & Kiri o2 me
Potong J g7" Press y 7.8

o

e

Supitan Atas
(3/4inch x 1.2mm x 375mm)

Mesin o3 | Potong
Potong /48"
1
Mesin Cemet
Press| °F § 13

I




B4

| WORKER/MATERIAL/
] OPERATION PROSES CHART ECUIPMENT TYPE
CHARTNO2 SHEET NO. 2 oF2
SUBJECT CHARTED:
16" BMX BOY “ACTION ZONE”
ACTIVITY: pembuatan frame belakang
METHOD: PRESENT
LOCATION: DEPT. PRODUKSI
OPERATIVE(S) NO:- CLOCK:07.30-15.30
17 ORANG
CHARTEDBY : WILLYARTO DAN SOFFIE DATE: 07-05-2003
APPROVED BY : OENTOENG DATE: 07-05-2003
Rear End
! {3.2mm x 4mm % 87mm)
| Plat
iy
Mesin /O~l \Potong
Potung(\ / 124
Ny
[ — . T LT, P .
N I \-\ I \ / ™ Mesin/ “\ Plong
( D) E CF (N Plongl ©% | as"
7 / AN / \\\_ //
sl
| Kawat Las
Mesin, Y Las
Las (O'” )51,?“
\T/’
//—L\-\
| Mesin / P ot
i Potong( O-14 \[ Y,EPG

N
A

Mesin,” \ Tekuk

Pressci: JRLEY
1
;

N\

N
V

.

{ Jumiah Operasi : 15

|




B5

i
i

16" BMX BOY “ACTION ZONE”

!_OPERATION PROSES CHART WORKER/MATERIALS
EQUIPMENT TYPE [
CHARTNO3 SHEET NO. 1 OF 1
SUBJECT CHARTED:

ACTIVITY: penyambungan frame

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI

OPERATIVE(S) NO:
SORANG

CLOCK: 0730~ 1530

APPROVED BY : OENTOENG

CHARTEDBY : WILLYARTO DAN SOFFIE

DATE: 07-05-2003

Jumtah operasi - 5
Jumlah operasi inspeksi - 2

DATE: 07-05-2003
Frame Belakang
Frame Depan
Kawat Las
. ™ ]
Mesin o1 \ Las Teraian
Las / 405"
Mesin Softir
Gerinda | Okt 12,3
Mesin Lemer
temer C): 13.7™
J
Mesin 03 \ Rei Teraian
Press ! €9,4"
Mesin Gunjing
Press ( o4 79

)

Phosghat

Manual

Phospating
Q O35 \ 361

Cat dan tiner

)

Kompresor

Gi-2

-
\\

e
.

| Cat & Finishing
47.5"




Bé6

T T T T

WORKERMATERIAL |
OPERATION PROSES CHART ECULIPMENT TYPE
CHARTNO4 SHEETNO. 1 oF 2
SUBJECT CHARTED: {
16" BMX BOY “ACTION ZONE”
ACTIVITY: pembuatan fork
METHOD: PRESENT
LOCATION: DEPT. PRODUKS]
OPERATIVE(S) NO: CLOCK: 07.30 - 15.30
18 ORANG |
CHARTEDBY :WILLYARTO DAN SOFFIE DATE: 07-05-2003 !
APPROVED BY : CENTOENG DATE: 07-05-2003 ;
t
Fork End Pipa Kaki Garpu Pipa Shock Garpu Pipa Bosh Shock
Plat Pi Pi Pi
ipa pa s T,
Mesin C: Potong Mam Mesin / \ Potong Mesin 7 ;-l\ Poiong
pmmﬂk ¥ Potong oz Poiong ) s
_ o

/’J\
Mesin o1 Plong M&sm

Plang Jar / s
—

Mesin Jross
Potong )

Press

113
Mesin \\Buited
Butted { O ) Tube
Tube ' 161"

long
Potong | O 44

Kawal Las

B Las
Mesin [ o2 | 104
Las /

i

i
Mesin / "\ Bubut
Buput | ©13 ) 352

L



—
| OPERATION PROSES CHART

WORKERMATERIAL/
EQUIPMENT TYPE

SHEET NO 2

OF 2

|
" CHARTNOA
\

SUBJECT CHARTED:
16" BMX BOY “ACTION ZONE”

]

ACTIVITY: pembuatan fork

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI

T OPERATIVE(S) NO:
[ 18 ORANG

CLOCK: 07.30- 1530

CHARTEDBY : WILLYARTO DAN SOFFIE
APPROVEDBY : OENTOENG

DATE: 07-05-2003
DATE: 07-05-2003

Jumlah opersi ; 16
{ Jumlah oprasi inspeksi ; 2
[

Phosphating

/ ™ P ti
Manual [ 016 | Prosphating

) 36.4"
Cat dan tiner

| Catdan
Kompresor | OI-2 | Finishing
375




B8

OPERATION PROSES CHART WORKER/MATERIAL/

EQHPMENT TYPE
CHARTNG S SHEET NO 1 OF 1
SUBJECT CHARTED:

16" BMX BOY “ACTION ZONE”

|
|

\

ACTIVITY: pembuatan chain wheel

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI

OPERATIVE(S) NO-
5 ORANG

CLOCK: 9730- 1530

-

CHARTEDBY :WILLYARTO DAN SOFFIE

APPROVED BY : OENTOENG

DATE: 07-05-2003
DATE: 67-05-2003

Jumiah operasi | 5

Pla

E=3

|

~
~

)

Mesin
Potong

Mesin
Plong

Mesin
Plong

Mesin
Plong

Mesin
Press

[SF]

\\
Q2 )

/!

._ P
&
A -

-
\j\

—

o

Potong
28"
Plong Tengah
156
Plong Gigi
18.2"

Plong Bintang
175

Press Gigi
B8.6"




B9

OPERATION PROSES CHART WORKERMATERAL/ |
ECUIPMENT TYPE |

CHARTNOG SHEET NO_ 1 oF 1 i
SUBJECT CHARTED: i
\

|

16" BMX BOY “ACTION ZONE”

ACTIVITY: pembuatan cham guard

METHOD: PRESENT
LOCATION: DEPT. PRODUKS]

OPERATIVE(S) NO: CL . - 15.30
20 o OCK: 07.30 .
CHARTEDBY : WILLYARTO DAN SOFFIE DATE: 07-05-2003
. APPROVED BY : OENTOENG DATE: (7-05-2003
Plat Plat
|
e
Mesin [ Pg:.nng Mesin  / olw Pg)ﬁ;‘g
\T/ ; i
/‘1\ /‘L\\ t
FIMC;:z-;in [ os 3 Press Mesin L,/ oz ) Plong
ong L } 34 Plong \\¢ ) 41
T T
ra
Mesin | og . Plong Mesin (-_ 3 Tekuk
Plong \-‘/) 47" Press . o3 // 84"
| I
__Pakukeling |
Alat /J\ Keling !
Keling QOJ /J 78" i
/ |
Phosphat \T/ {
Phospating
Manual {08 ) "
B
/ 33. ’
- |
I

i

|
|
\
[

Jumtah operasi : 8
Jumian operasi inspeksi : 1

Cat dan Finishing
227




B-10

OPERATION PROSES CHART WORKER/MATERIALS

L EQUIPMENT TYPE
CHARTNO7 SHEET NO. 1 |
SUBJECT CHARTED: H

16" BMX BOY “ACTION ZONE”

i

-

ACTIVITY: pembuatan seat post

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI

CPERATIVE(S) NOY
7 ORANG

CLOCK: 0730~ 1530

CHARTEDBY :WILLYARTO DAN SOFFIE
APPROVED BY : OENTOENG

Jumtah operass : 4

DATE: 07-05-2003
DATE: 07-05-2003
Pipa
|
TN
Mesin /. ) Potong
Patong 43"
|
. )‘/J\\

Mesin 7 Hidrolis

Hidmlisk - 83

Mesin /J\ Semnut

st L %% ) wor
. v

\

Manual / Q4 Merk
\ 7 86
\T/

|
7

\/




B-11

WORKER/MATERIAL
OPERATION PROSES CHART ECUPMENT TYPE
f CHARTNO8 SHEET NO. 1 OF 1

{ SUBJECT CHARTED:
16" BMX BOY “ACTION ZONE”

ACTIVITY: pembuatan handle bar

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI

—
| CPERATIVELS) RO CLOCK: 0730~ 15.30
1 8 ORANG
{ CHARTEDBY :WILLYARTO DAN SOFFIE DATE: 67-05-2003
APPROVED BY : OENTOENG DATE: 07-05-2003
Palang Setir Setir
_Pipn _Pipa
1
Mesin ’/::\ Potong Mesin [// *, Potong
Potong (\ - ) 59" ol ) 53"

\T/
s

Mesin ( o4 Press
Press 6.4°

Potong K‘/
L

d
Mesin [ )Tekuk
Tekuk k 9.8"

-

‘ Jumlah operasi : 6
| Jumlah operasi inspeksi : 2
L

Kawat Las

//_\\
Mesin Q:) Las
Las 19,1
|
Mesin N Sorir
Gerinda| Q-1 | 4y5-

-

i .
Manual | 06 \)Phozss?g;atmg

-

Kompresorv o2
N .
ﬁl—/,’
N/

AV

{ Cat dan Finishing
i 47.3"

e




B-12

WORKERMATERIAL/
OPERATION PROSES CHART EQUIPMENT TYPE
CHARTNOC1 SHEETNO. 1 OF 2
i\ SUBJECT CHARTED:
16" BMX OPC “ROAD TECH” J
L ACTIVITY: pembuatan frame depan ]
METHOD: PRESENT 1
LOCATION: DEPT. PRODUKSI
OPERATIVE(S) NO: CLOCK: 07.30- 1530
32 ORANG : -
CHARTEDBY : WILLYARTO DAN SOFFIE DATE: 07-05-2003
APPROVED BY : OENTOENG
DATE; 07-05-2003
i Bracket Pipa Lebar Klem Pipa tegak
(47 6mm x 2.5mm x 65mm) (34mm x 2mm x 105mm} (1. 4mm x 4mm x 126mm) (8/8inch x 1.49mm x 245mm)
! i i Iat
i
i
| Mesin Potong Mesin Potong
| Polnnd\ o2 a8 Potong| 912 1.7
Mesin Bubut Mesin g Bubut Mesin Prass
Bubut{ 2% j1gg- Busut k077 ) 3yee press| O7* ) 5.7

023 | Plong
/ 66

Mesin Plong
Piong @ 65"

1
Mesin /0‘];4\ Selep

Selep\r / 5.4

Mesin/ 5

Plong
Piong 59

Mesin/ o.1s Roll
Roll \ 53
Manual o Pﬁu :':“
Mesin Press
Press 6.7

_ Kawatlas |
Mesm R Las
o-19 Kiem
Las ) 106"
Mesin
Potong 02

Cz




B-13

WORKERMATERIAL/

OPERATION PROSES CHART ECUIPMENT TYPE l
CHARTNO.1 SHEET NO. 2 OF 2 ]
SUBJECT CHARTED: T

16" BMX OPC “ROAD TECH”

ACTIVITY: pembuatan frame depan

METHOD: PRESENT

LOCATION: PEPT. PRODUKSI

OPERATIVE(S) NO:
320RANG

CLOCK: 0730~ 15.30

CHARTEDBY :WILLYARTO DAN SOFFIE
APPROVED BY : OENTOENG

DATE: 07-05-2003
DATE: 07-05-2003

Palang Bawah
@2inch x 1.2mm x 374mmj)

P;
Mesin Y, Potong
Potong o4 43

!
-
Mesin [ . ) Cuwil
Potong 83"
1

/‘\ Pukul
Manual Q\-s/ 71"

Palang Atas
{5/4inch x 1.2mm x 362mm}

Mesin ol Pdo:.g
Potong &3

Mesin Cemst
02
Press a9

.,
Mesin Ioss
Polong 0-3) 6.3

Jumiah operasi : 28
| Jumiah operasi inepeksi : 1
i

Kawat Las l
K‘\ Las l
Mesin, Frame
vas | 0% j Depan t
7 745" !
E
Mesin o 1\ Sortir
Gerinda B REES
. Rei
Mesin{ a9 Fi
| Frame
Press ar




B-14

WORKERMATERIALI |
CPERATION PROSES CHART COUIPMENT TYPE
CHART NO2 SHEET NO. 1 OF 2
SUBJECT CHARTED:
16" BMX OPC “ROAD TECH” |
ACTIVITY: pembuatan frame belakang ]
;  METHOD: PRESENT |
1OCATION: DEPT. PRODUKSI
OPERATIVE(S)NO: CLOCK: 07.30 - 15.30
17 ORANG
i CHARTEDBY :WILLYARTO DAN SOFFIE DATE: (7-05-2003
| .
i APPROVED BY : OENTOENG DATE: 07-05-2003
Paneces Bawah PanecesAtas Supitan Bawah Supitan Atas
(5/8inch x 1.2mm x 72mm}) (5/8inch x 1.2mm x 72mm) (7/8inch x 1.2mm x 333mm) {3/inch x 1.2mm X 375mm)
Pipa Pipa Pipa Pi
. : L/
Mesin Potong Mesin Potong Mesin g Potong
Patong (/ofa 0.9 poongh 9% | 490 Potong|, 7 ) 514"
\r/ ‘ \T/ \
T
Mesin / \ Plong Mesin /L\ Potong Mesin Cemet Mesin Cemet
Piong Y Potong 08 | Kanan & Kisi Pross | 06 7}? Press| O 78"
v .
1

042 )
Press 31" Bor
L \\ /}
—~
|
/

o )

—

——

[ Mesin /A\ Press Mesin& on | Bor
-

I




OPERATION PROSES CHART V‘é&fﬁ%ﬂm va@'éu
CHARTNO2 SHEETNO. 2 OF 2
SUBJECT CHARTED:
16" BMX OPC “ROAD TECH”
ACTIVITY: pembuatan frame belak
METHOD: PRESENT
LOCATION: DEPT. PRODUKSI
OPERATLVE(S) NO: CLOCK: 07.30 - 1530
] 17 ORANG J
CHARTEDBY : WILLYARTO DAN SOFFIE DATE: 07-05-2003
APPROVED BY : CENTOENG DATE: 07-05-2003
| Rear End :
\J (3.2mm x 4mm x 87mm) H
[ Plat i
Mesin //OJF\PDtc"ﬂ |
Polong 09" }

{//I;\\\ (E\ F (_\ Mesin - Piong

G Plong l\ O- 43"
" —

.

/

Mesin i
Potong 0-14/ 9.3

Mesin \Tekuk
Prss| O15 117

,(

L

J4imlah operasi : 28




B-16

f

WORKER/MATERIAL/
i OPERATION PROSES CHART EQUIPMENT TYPE
CHARTNO.3 SHEET NO 1 oF 1
SUBJECT CHARTED:

16" BMX OPC “ROAD TECH”

ACTIVITY: penyambungan frame

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI

OPERATIVE(S) NO: : }
90 s CLOCK: 07.30 - 15.30
CHARTED BY WILLYARTO DAN SOFFIE DATE: 67-05-2003
APPROVED BY : OENTOENG DATE: 07-05-200%
Frame Belakang
Frame Depan | E
Kawat Las
‘\ ‘
Mesin Las Teraian
Las ( 04 /‘ a1
-
Mesin i Sontir
Geninda 146"
|
Mesin ,/L\ Lemer
Lemer | 2 1240

Jumtah operasi : 5
Jumlah operasi inspeksi | 2

Mesin /:ﬁ Ret Teraian
Press \ J 696"

Gunjing
57"
Phospating
368"
_M’le’_i
Kompresor OF2 cata;g‘n?:shmg

%
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WORKER/MATERIAL/

GPERATION PROSES CHART ECLNPMENT TYPE
. CHARTNO4 SHEETNO. 1 cF2

SUBJECT CHARTED:,

16" BMX OPC “ROAD TECH”

ACTIVITY: pembuatan fork

METHOD; PRESENT

LOCATION: DEPT. PRODUKSI

OPERATIVE(S) NO: c - 07.30- 1530

% G LOCK: 7. .

CHARTEDBY :WILLYARTO DAN SOFFIE DATE: 67-05-2003

APPROVED BY : OENTOENG DATE: 07-05-2003
| ForkEnd Pipa Kak Garpu Pipa Shock Gamu Pipa Bosh Shock
| Piat Py Pipa i

— \‘

] ) “

Mesin Potong Mesin Potong Mesin P Mesin Potong

Potongl. 10 | 13 Potongl, ©7 | 4T Patang!, 02 | 45 Pm[\ O:) ag
i ! -

o A
Mesin Plohg Mesin Roll Mesin
thg(o-n) 2t Rol o] 78 Pw(os 1;“:'3&

Mesin Jross
Potong @ 73

Kawat Las
e Las
Mesin [ o.12 ) 114
Las
S
Mesin
Bubyt | 13 )ggbz‘.“
Kawat tembaga
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WORKER/MATERIAL
OPERATION PROSES CHART EQUIPMENT TYPE
CHARTNO4 SHEET NO. 2 oF2
SUBJECT CHARTED:

16" BMX OPC “ROAD TECH"

ACTIVITY: pembuatan fork

METHOL: PRESENT

OPERATIVE(S) NO:
18 ORANG

LOCATION: DEPT, PROTXJKSI

CLOCK: 07.30 - 15.30

i CHARTEDBY WILLYARTODAN SOFFIE
APPROVED BY : OENTOENG

DATE: 07-05-2003
DATE: 07-05-2003

i
i
i
[

1 Jumiah opemrsi : 16
lah i inspeksi ;2
| Jumtah operas pel

Mesin
Gerinda

Manual

Cat dan tiner

Kompresor

AT

i)

Sortir
209"

Phosphating

Phosphating
016 ) 36.4"

Catdan
Finishing
375"
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[ WORKERMMATERIAL/ |
OPERATION PROSES CHART ECUIPMENT TYPE
CHARTNOS SHEET NO_ 1 oF 1
SUBJECT CHARTED:

16" BMX OPC “ROAD TECH”

ACTIVITY: pembuatan chain wheel

METHOD: PRESENT
LOCATION; DEPT. PRODUKSI

— b

OPERATIVE(S) NO: CLOCK. 0730 -

5 ORANG 20-13.30
CHARTEDRY :WILLYARTO DAN SOFFIE DATE: 07-05-2003
APPROVED BY : OENTOENG DATE: 07-05-2003

it
Mesin Potong
Potong | O 26"

Jumlah opemsi : 5

Mesin oz Plong Tengah
Plang ) 158

T

~
Mesin o3 N\ Plong Gigi
Plong 182"

U

Mesin ! -4 Piong Bintang
Plong ki/ /" 17.5
Mesin 0% Press Gigi
Press 1o

i

<

e
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| WORKER/MATERIAL/
(1 OPERATION PROSES CHART T
‘i CHARTNO6 SHEET NO. 1 OF 1
SUBJECT CHARTED:
16" BMX OPC “ROAD TECH”
ACTIVITY: pembuatan chain guard
METHOD: PRESENT
LOCATION: DEPT. PRODUKS]
‘L OPERATIVE(S) NO: CLOCK: 0730 - 1530
| TORANG
| CHARTEDBY :WILLYARTODAN SOFFIE DATE: 07-05-2003 ;
i APPROVED BY : OENTOENG .
} DATE: 07-05- 203 ‘
|
\‘ Phat __Pht
\ ‘ |
| Mesin Patang Mesin Potong
{04 Fom 041 Form
} Paotong K}/ 12 Potong 17" t
|
; ! \ &
: Mesin [ 05 Press Mesin (;_2\ Plong I
Patong \\ S Plong |, 41
\T—/
|
Mesin 06 ) Plong Mesin {/ ) Tekuk
Plong Joar Press c‘i 64" t
—~ z
\ ]
4
Paku keling
Alat / A\ Keling
Keling o) 7.67
Phosphat
; P ) |
: Manual 08 ) Pn%s;gflng

Jumlah operasi : 8
Jumlah opersi ingpeksi : 1

Cat dan Finishing

Kompressor Okt 26.7"
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;‘ OPERATION PROSES CHART

WORKER/MATERIALS
EQUIPMENT TYPE

| CHARTNO7T

SHEET NO. 1 OF 1

ol

| SUBJECT CHARTED:
L 16" BMX OPC “ROADTECH”

ACTIVITY: pembuatan scat post

METHOD: PRESENT
LOCATION: DEPT. PRODUKS]

OPERATIVE(S) NO:
7 ORANG

CLOCK: 07.30-15.30

CHARTEDBY : WILLYARTO DAN SOFFIE
APPROVED BY : OENTOENG

DATE: 07-05-2003
DATE: 07-05-2003

Jumiah opersi . 4

Y

Mesin [ o1 3 Potong
Potong (\ ) 43"
\r/

Mesin /I\ \ Hidrolis
Hidrolis | 2 ) 83
\\r/

Mesin 0_3\ Seft
Serut ) 10,7"
\\r o
{

\
/‘\ 1 Merk
Manual | 04 86"

<
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16" BMX OPC “ROAD TECH”

WORKER/MATERIAL/
OPERATION PROSES CHART Ll
CHARTNOS SHEET NO. 1 OF 1
| SUBJECT CHARTED

ACTIVITY: pembuaten handle bar

Jumtah opemsi | &
i Jumlah operasi inspeksi : 2

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI
OPERATIVE(S) NO: CLOCK: 0730- 1530
3 ORANG
{ CHARTEDBY :WILLYARTO DAN SOFFIE DATE: 07-05-2003
_APPROVED BY : OENTOENG DATE: 07-05-2003
Palang Setir Setr
Pipa _ Pipa
{
pMesin 03 )ngpg Mesin ( ’ Potong
otang 59 Patong 53
\\r//
I
PN
Mesin( 4 |\ Press Mesin / o ) Tekuk
Press | g4 Tekuk L nr
T
Kawal a6
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WORKERMATERIAL/
LOPERAT[ON PROSES CHART EQUIPMENT TYPE
| CHARTNO.I SHEETNO. 1 OF 2
! SUBJECT CHARTED:
E 18" BMX OPC "ROAD TECH”
{__ ACTIVITY: pembuatan frame depan
’ METHOD: PRESENT
LOCATION: DEPT. PRODUKSI
OPERATIVE(S) NO: CLOCK: 07.30 - 1530
32 ORANG :
CHARTEDBY :WILLYARTO DAN SOFFIE DATE: 07-05-2003
APPROVED BY : OENTOENG
DATE: 07-05-2003
Bracket Pipa Lebar Kiern Pipa tegak
(47 Bmm x 2.5mm x 65mm) @4mm x 2mm x 105mm) (1.4mm x 4mm x 128mm) (9/8inch x 1,4_9mm x 245mm)
Pipa Pi Plat P
{ 1
e
Mesin  Potong Mesin \ Potong Mesin Mesin g Potong
Potong!, ©2* /] 49" Potong, ©21 | 59- Potong Patong| O ) 53"
N
| |
Mesin Bubut Mesin/ . Bubut Mesin Mesin Plong
Bubut{ 023 ) 15 gubut |, 7 ) ng Pmsk o3 Plong K 10 | es"
I
R \ /—‘\ .
Masin Plon, Mesin . Plong Mesin Mesin /., .. Polo:!g
Plong 0-26 \ 62"0 Plong (O 23 ,v’) 75% Selep Ko-li‘ J Potong' ,) 4.8
\T/ T/ ~ "
|
/;\ ( f;\; mesin 0-15
J ong
/
\\_/ N
Mesin/ 0.16
Rol!
e
Manual @
//J\\\\\
Mesin Prees
o Q[w/ e
Kawat Las |
. . Las
Mesin Kiem
0-19
Las ( w 118"
Mesin J
Potong| ©-20 :;D :_s
(e
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| OPERATION PROSES CHART WORKERMATERIAL/
EQUIPMENT TYPE

CHARTNO.1 SHEET NG 2 oF 2
’ SUBJECT CHARTED:

18" BMX OPC “ROAD TECH”

ACTIVITY: pembuatan frame depan

METHOD: PRESENT

LOCATION: DEPT. PRODUKSI

OPERATIVE(S) NO: CLOCK: 0730 - 15.30

32 ORANG
CHARTEDBY :WILLYARTO DAN SOFFIE DATE: 07-05-2003
APPROVED BY : OENTOENG DATE: (7-05-2003
Palang Bawah Palang Atas
@zinch x 1.2mm ¥ 374mm) {8dinch x 1.2mm x 362mm)
_ Pmpa Pi

Mesin Cemet
05 ) or
\T
Mesin Joss
Potong 0% Jee

\
"
.
)
=)

Kawat Las
~ Las
Mesin - Frame
Las | O Depar
72.1"

Mesin ;\ Sortir

Gerinda “/16,7"

Mesm @\ Frame

Jumlah operasi ; 28 \/

L Jumiah operasi inspehsi : 1
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OPERATION PROSES CHART

WORKERMATERIAL/
EQUIPMENT TYPE

—_
CHART NO2

SHEETNO. 1

OF 2

SUBJECT CHARTED:
18" BMX OPC “ROAD TECH”

1

ACTIVITY: pembuatan frame befakamg

METHOD:. PRESENT
LOCATION: DEPT. PRODUKS]

OPERATIVE(S)NO:
17 ORANG

CLOCK: 07.30- 15.30

CHARTEDBY : WILLYARTO DAN SOFFIE
APPROVEDBY : OENTOENG

DATE: 07-05-2003
DATE: 07-05-2003

Paneces Bawah
(5/8inch x 1._2mm x 72mm)

Paneces Atas
@#inch x 1.2mm x 72mm}
Pipa

Mesin

.7
Poton, o

Mesin Plong

Pieng Ki:lj 48"

Potong
0.6"

Kanan & Kin

Supitan Bawah
(7/8inch x 1,.2mm x 333mm)
Pipa

Mesin ’ “ Potong

potongl, O° | 4g
Mesin Cemet
Press o6 Y. 6.9"

)

Supitan Atas
@Jdinch x 1.2mm x 375mm)
_ Pipp

Mesin ’/A\ Potong

Potcnng/) 54"

Mesin 04 Cemet

Press 8.2"
i

)




e i e
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e ren————

PO TR o)

BUKABAYAM

2]

maodala

OPERATION PROSES CHART

WORKER/MATERIALY

EQUIPMENT TYPE

CHARTNO2

SHEET NO. 2

OF2

SUBJECT CHARTED:
18" BMX OPC “ROAD TECH"”

ACTIVITY: pembuatan frame belaksng

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI

OPERATIVE(S) NO:
17 ORANG

CLOCK: 07.30- 1530

CHARTEDBY :WILLYARTO DAN SOFFIE
APPROVED BY : OENTOENG

DATE: G7-05-2003
DATE: (7-05-2003

D

()
T

TN

G

Rear End

{32mm x 4mm x 87mm)
Pht

|

Mesin i/‘;:\‘ Potong
Potong‘\ ; or
1

R
Mesin,/_R

o0z , Plong
Plong E / 41
—

Jumlah opemsi : 15

e —————
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OPERATION PROSES CHART WORKER/MATERIAL/

EQUIPMENT TYPE
CHARTNO3 SHEET NO_1 oF 1
SUBIECT CHARTED:

18" BMX OPC “ROAD TECH”

| S

i ACTIVITY: penyambungan frame

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI

Mesin \ Las Terian
l O-f / 437"

Gunjing
8.2"

Phospating
372"

Cat & Finishing
6.5

\ Jumlah opemsi: 5
‘ Jumlah operasi inspekei : 2

}
OPERATIVE(S) NO: CLOCK: 0730- 1530
9ORANG

CHARTEDBY : WILLYARTO DAN SOFFIE DATE: 07-03-2003
APPROVED BY : OENTOENG DATE: 07-05-2003

Frame Belakang

Frame Depan

Kawat Las
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\ WORKERMATERIAL/

1 OPERATION PROSES CHART EQUIPMENT TYPE
CHART NO4 SHEETNO. 1 CF2
SUBJECT CHARTED:

18" BMX OPC “ROAD TECH”

i ACTIVITY: pembuatan fork I
METHOD: PRESENT I
LOCATION: DEPT. PRODUKS] L
OPERATIVE(S) NO: CLOCK: 07.30- 15

18 ORANG _ i L
CHARTEDBY :WILLYARTO DAN SOFFIE DATE: 07-05-2003
APPROVED BY : OENTOENG DATE: 67-05-2003 i
Fork End Pipa Kaki Garpu Pipa 8hock Garpu Pipa Bosh Shock
Plat Pipa _Pipa
Mesin /" Potong Mesin Potong Mesin 0-1\\ Patong
Potong og Putcmg& O | ga- Potong ) s«
\T/ \\‘l’/
Mesi Pl g
in ong Mesin
Plong O‘D 39 Press| 7 Tusuk
125
A
Mesin /™. Butled
Butted | o4 | Tube
Tube /148"
Mesi Potkt
Polonz 05 4.g‘ng
Mesin/L\
Drat
ot | 95 ) e
Kawat Las

) l
(o)
0 (o ) age !

~— |
Kawat tembaga
Mesin Las t




WORKER/MATERIALS
OPERATION PROSES CHART EQUIPMENT TYPE

CHART NO4 SHEET NG. 2 CF 2

SUBJECT CHARTED:
18" BMX OPC “ROAD TECH”

ACTIVITY: pembuatan fork

METHOLY. PRESENT
LOCATION: DEPT. PROIXJKSI

OPERATIVE(S) NO:

CLOCK: 07.30 - 15.30
18 ORANG

CHARTEDBY : WILLYARTODAN SOFFIE DATE: 07-05-2003
APPROVED BY : OENTOENG DATE: 67-05-2003

y ~,
Ak =
—

| Sortir
22.6*

Mesin
Gerinda -1

D

Phosphating

Phosphating
Manual [ O-1 6) 37.1"

Cat dan tiner

Catdan
Finishing
38.17

Jumlah operasi : 16
| Jumlah operasi inspeksi : 2
[
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WORKER/MATERIALS
OPERATION PROSES CHART ECUIPMENT TYPE
CHARTNO.S SHEET NO. 1 OF 1
SUBJECT CHARTED:

18" BMX OPC “ROAD TECH”

ACTIVITY: pembuatan chain wheel

Jumlah cperasi: 5

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI
{  OPERATIVE(S) NO: CLOCK: 07.30- 15.30
{ 5 ORANG
CHARTEDBY : WILLYARTO DAN SOFFIE DATE: 07-05-2003
APPROVED BY : OENTOENG DATE: 07-05-2003
Plat
Mesin Potong
Poiong @l 28"

Mesin K 02 Piong Tengah

Plang
g
L

Mesin 03 Plong Gigi
Plong 182"

Mesin Plong Bintang
O"> 175

Plong

e
Mesin /L Press Gigi
Press o5 > 8.6




B31

OPERATION PR HART WORKER/MATERIALS
T osEsc ECUPMENT TYPE
CHARTNO6 SHEET NO. 1 o1
SUBJECT CHARTED:

18" BMX OPC “ROAD TECH”®

ACTIVITY: pembuatan cham goard

METHOD: PRESENT

LOCATION: DEPT. PRODUKSI

OPERATIVE(S) NO: CLOCK: 07.30- 1530
7ORANG .

CHARTEDBY :WILLYARTO DAN SOFFIE
APPROVED BY : OENTOENG

DATE: 07-65-2003

DATE: 07-05-2003
Plat Plat
’ \, Potong ; Patol
Mesin [ Mesin ng
04 -] F
Potong K ) F?g' Patong \ o 10‘;:‘
, /L\ , ’L\
Mesin 05 Press Mesin / o2 Plong
Potang s Plong |\ ) 44
\'\l_/

Mesin :O\:\ Plong Mesin 03 Tekuk
Plong &r/ 4.7 Press K © 6.4"
x _

Paku keling
-

Alat Keling

Keling KOJ 76"
\_//

Phosphat
4 Phospating
/

Manual @ 326"

Cat ¢an tiner T

Jumlah operasi | 8
Jumlah operasi inspeksi - 1

——
1

Kompressor % Ok J* Caldaz%f;plshmg
\;
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OPERATION PROSES CHART WORKER/MATERIAL/

EQUIPMENT TYPE
CHARTNOQ.7 SHEET NO. 1 OF 1
SUBJECT CHARTED:

18" BMX OFC “ROAD TECH”

ACTIVITY: pembuaian seat post

METHOD: PRESENT

LOCATION: DEFT. FRODUKS]

OPERATIVE(S) NO:
7ORANG

CLOCK: 07.30- 15.30

CHARTEDBY :WILLYARTO DAN SOFFIE
APPROVED BY : OENTOENG

DATE: 07-05-2003
DATE: (7-05-2003

Jumlah operasi : 4

ok

Mesin Potong
Potong - 43"
Mesin (J\ N Hidmlis
Hidrolis | ©-2 83"
AN
Mesin Sent
Serut é 107"
fl\ Merk
Manual { 04 88"
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TOPERAHON PROSES CHART WORKER/MATERIAL/

| EQUIPMENT TYPE

[_CHART NO3B SHEET NO, 1 OF 1
SUBJECT CHARTED:

18" BMX OPC “ROAD TECH”

ACTIVITY: pembuaten handie bar

METHCD: PRESENT
LOCATION: DEPT. PRODUKSI
OPERATIVE(S) NO: CLOCK: 07.30- 1530
8 ORANG
CHARTEDBY : WILLYARTO DAN SOFFIE DATE: 07-05-2003
APPROVED BY : OENTOENG DATE: 07-05-2003
Palang Setir Sefir
Pi Pipa
Mesin Potong Mesin Potong
Potang| 3 ) 58" Potong| 91 | 53
H Mesin 04 Press Mesin / 02 Tekuk
i Press 6.4 Tekuk (\ 3
| " e
| T
E Kawat Las
: Mesin // Las
E tas | °% Jagne
s
!
i i
i Mesin i
% Gerinda | OH \193'5?!
|
R .
Manual & 06 szsf ggtlng
|
e H . h
Kompresor] ©O12 Catda:arB:lls "9
W

Jumlah opersi : 6
Umn\ah operasi inspeksi © 2




B34

| ERA ROSES CHAR WORKERMATERIAL/
[ OP TIONP ¢ T EQUIPMENT TYPE
" CHARTNO.1 SHEET NO. 1 OF 2
L SUBJECT CHARTED:
i 20" BMX “BULLDOG"
i ACTIVITY: pembuatan frame depan ]
|  METHOD:; PRESENT
LOCATION: DEPT. PRODUKSI
| OPERATIVE(S)NG: CLOCK: 07.30 - 1530
32 ORANG
CHARTEDBY : WILLYARTODAN SOFFIE DATE: 07-03-2003
APPROVED BY : OENTOENG
DATE: 07-05-2063
Bracket Pipa Lebar Klem Pipa tegak
47.6mm x 2.5mm x 65mm) @4mm x 2mm x 105mm) {1.4mm x 4mm x 126mm) (9/8inch x 1.49mm x 245mm)
Plat Pipa
Mesin Potong Mesin Potong
, ng@ olon pm@ o
™, e AN ,
f B
Mesin | Bubut Mesi P Mesin Plang
Bubut| ©2% o6 Progs Q Py Plong | ©10 ) 7.4
Mesin Seie Mesin ; Potong
mﬁ‘: 0-26 P'ilf)q'za Selap Q 4. 8'p Potonrg G- > 63"

Mesm /AX Plong
Plong \‘/L\ 49
Mes Roli

m\/]; 5.7

Manual ( ) P;;EI

/_.x
Mesin \ Press
Press &O“;g/ 5.5"

Kawat Las
. \ Las
Ml.ea‘ssm o-19 Klem
99"
Mesin 20 Jross
Potong 18




B35

20" BMX “BULLDOG”

WORKERIMATERIALI |
OPERATION PROSES CHART ECUIPMENT TYPE
CHARTNO.1 SHEETNO. 2 OF 2
SUBJECT CHARTED:

ACTIVITY: pembuatan frame depan

METHOD: PRESENT

LOCATION: DEPT. PRODUKSI

OPERATIVE(S) NO:
320RANG

CLOCK: 07.30- 1530

Mesin Potong
Potongl 04 ) 47"

CHARTEDBY : WILLYARTO DAN SOFFIE DATE: 07-05-2003
APPROVED BY : OENTOENG DATE: 07-05-2003
Paiang Bawah Palang Atas
(372in¢h x 1.2mm x 374mm}) {&/4dinch x 1.2mm x 362mm)
P‘ 0

Mesin /| jPotorlu
Potong an

|

|

| Jumlah cperasi: 28
| Jumlah operasi inspeksi ;1
1

Mesin Cemet Mesin Cemat
[or] " %
Pless&r/ 8.7 Press o2 j 88"
Mesin Joss Mesin /" Jross
Potong 7" Potong = 6.8"

T
J‘\\
Mesin [ \cwn
Potong \/ 76"
AL
ukul
Manuat o8 58"
Kawat Las
\ Las
Mesin Frame
7
Las o2 Depan
529"
|
Mesin r Sortir
Gerinda L J 1s"

. Rei
Mesm;/ o028 \ Frame
Press / ew
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OPERATION PROSES CHART

WORKERMATERIALS |
EQUIPMENT TYPE I

CHARTNO2

SHEET NG 1

QOF 2

SUBJECT CHARTED:
20" BMX “BULLDOG”

ACTIVITY: pemb

frame belal

(e

METHOD: PRESENT
LOCATION: DEPT. PRODUKSL

OPERATIVE(S)NO:
17 ORANG

CLOCK: 07.30- 15.30

CHARTED BY : WILLYARTO DAN SOFFIE

APPROVEDBY : OENTOENG

DATE: §7-05-2003
DATE: 07-05-2063

Paneces Bawabh
(/8inch x 1.2mm x 72mm)

JEL_l

Mesin /L\ Potong

Potongqo/ 0"
i

Mesin /L\ Plang
Plong o1 53

Mesin
Press

{2

Press
XA

20,

SN
(U
o

Paneces Atas
{B/8inch x 1.2mm x 72mm)
Pipa

Mesin/:,;\) Bor
Bor ; 54"
N

Supitan Bawah
(748inch x 1.2mm x 323mm)
Pipa

]

1
Mesin Potong
Pateng \O; 4

Mesin

Cemet
press| ©° ) 7

/

Supitan Alas
{3/dinch x 11;“.;mm x 375mm)

Mesin 3 ‘ Potong

Potang A ) 58"

,

L
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WORKER/MATERIAL/
OPERATION PROSES CHART sl
CHARTNOZ SHEETNO 2 oF2
SUBJECT CHARTED:

20" BMX “BULLDOG”
ACTIVITY: pembuatn frame belakang

METHOD: PRESENT

LOCATION: DEPT. PRODUKSI

OPERATIVE(S) NO- CLOCK: 07.30- 15.30
17ORANG

CHARTEDBY :WILLYARTO DAN SOFFIE DATE: 07-05-2003

APPROVED BY : OENTOENG DATE: 07-05-2003

Rear End
{3.2mm x 4mm x 87mm)
Plat

Kawal Las

Mesin_/ Las
Les \0: 53.4"
Mesin /&\ “\Potong
Pdong@/\ 86"

Mesin /J\ "\ Tekuk

Pvess&-lij 115"
|

<

. Jumtah operasi : 15

-
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OPERATION PROSES CBART

WORKER/MATERIAL/
EQUIPMENT TYPE

CHARTNO.3

SHEETNO 1 OF 1

SUBJECT CHARTED:
20" BMX “BULLDOG™

ACTIVITY: penyambungan frame

METHOD: PRESENT
LOCATION: DEPT. PRODUKS]

OPERATIVE(S) NO:
9 ORANG

APPROVED BY : OENTOENG

CLOCK: 07.30-15.30

CHARTEDBY : WILLYARTODAN SOFFIE

DATE: 07-05-2003
DATE: 07-05-2003

Jum|ah operasi : 5
Jumlah operasi inspeksi : 2

Frame Belakang
Frame Depan )
Kawat Las
Mesin Las Teraian
Las 40.9"
Mesin Sortir
Gerinda 129"
Mesin Lemer
Lemer 118
Mesin Rei Teraian
Press 68.2"
Mesin Gunjing
Press o4 ) 85"
Phosphat
/‘_\ Phospating
Manuat b i 386"
Cat dan tiner
Cat & Finishing
Kompresor 481

v
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WORKERMATERIAL/
OPERATION PROSES CHART ECUIPMENT TYPE
| CHARTNOA4 SHEETNO. 1 oF2
SUBJECT CHARTED:

20" BMX “BULLDOG”

ACTIVITY: pembusatan fork

METHOD: PRESENT
LOCATION: DEPT. PRODUKS]

OPERATIVE(S) NO:
18 ORANG

CLOCK: 07.30- 15.30

CHARTEDBY : WILLYARTO DAN SOFFIE
APPROVED BY : OENTOENG

DATE: 07-05-2003
DATE: 077-05-2003

Fork End Pipa Kaki Garpu
Plat i
Mesin e
Potong, O7 | 54
o
Mesin Rolt
Roll | OF | 87
Mesin Joss
Potong (Q 1T
-

Pipa Shock Garpu
Pipa
Mesin Potong

potong| 02 | 54

Mesin/ .

Tusuk
Press 12
Mesin “, Butted
Butted | 04 ) Tube
Tube 152"

Mesin Polong
(o)

Pipa Bosh Shock
_ P
Mesin /J\ Polong
52

Pdmc( o /J

T




B40

WORKER/MATERIAL/

OPERATION PROSES CHART i prllicae,
| _CHARTNOA4 SHEET NO. 2 OF2

SUBJECT CHARTED:

20" BMX “BULLDOG”

ACTIVITY: pembuatan fork

METHOD: PRESENT

LOCATION: DEPT. PRODUKSE

OPERATIVE(S) NO: CLOCK: 07.30 - 15,30

18 ORANG

CHARTEDBY :WILLYARTO DAN SOFFIE DATE: 07-05-2003
| APPROVED BY :OENTOENG DATE: 07-05-2003
: g
!
i

ST
() ;-
g ;
Mesin -\ Sortir
Gerinda /0'-1 227

|
1
\'
|
|
i
\

K Jumiah operasi : 16
¢ Jumiah opersi inspeksi @ 2

| SE—— —

v
Phosphating

Phosphating
36.9"

Catdan
Finishing
36.4"




B41

Ringlpn unaunalm
s AW A

WORKER/MATERIAL/
[ OPERATION PROSES CHART ECQUIPMENT TYPE
I CHARTNO3 SHEETNO. 1 oF i
SUBJECT CHARTED:
20* BMX “BULLDOG”
ACTIVITY: pembuatan chain wheel
METHOD. PRESENT
|_LOCATION: DEPT. PRODUKSI
| OPERATIVE(S) NO: CLOCK: 0730- 15.30
5 ORANG
CHARTEDBY :WILLYARTO DAN SOFFIE DATE: 07-05-2003
APPROVED BY : OENTOENG DATE: 07-05-2003
Plat
Mesin d Potong
Pc&ungk o4 ) e

Jumiah opersi : 3

Mesin
Plong

Mesin
Plong

Mesin
Plong

Mesin
Press

Plong Tengah
\ 02 15,47
/ 53 Plong Gigi

K[/ 18,2"
Plong Bintang
179"

o5 PE;;F' o
|
AV

H
|
i



B42

} WORKER/MATERIAL/
i\ OPERATION PROSES CHART ECQUIPMENT TYRPE
CHARTNQ.7 SHEET NO_1 o1
SUBJECT CHARTED:

20" BMX “BULLDOG”

ACTIVITY: pembuatan seat post

METHOD: PRESENT
LOCATION; DEPT. PRODUKSI

OPERATIVE(S) NO.
7ORANG

CLOCK: 07.30- 15.30

CHARTEDBY : WILLYARTODAN SOFFIE
APPROVED BY : OENTOENG

DATE: 7.05-2003
DATE: (7-05-2003

Jumtah operasi : 4

ﬂ;

Mesin Potong
Potong Q:/) 51"
Mesin Hidrolis
Hidrolis {  ©2 96"
;
Mesin Serut
Sent | 92 > 12.1
/’L

Manuat { 04 Py

<1




B43

OPERATION PROSES CHART

WORKER/MATERIAL/
EQUIPMENT TYPE

CHARTNOS

SHEETNO 1

OF 1

SUBJECT CHARTED:
2" BMX “BULLDOG”

ACTIVITY: pembuaian handle bar

METHOD: PRESENT
LOCATION DEPT. PRODUKSI

OPERATIVE(S) NO:
8 ORANG

CLOCK:07.30- 15.30

CHARTEDBY : WILLYARTO DAN SOFFIE
APPROVED BY : OENTOENG

DATE: ¢7-05-2003
DATE: 07-05-2003

Palang Setir
P

Mesin Potong
Potong@ 67"

Mesin Press
Press AN

Setir
Pipa

Mesin Potong
Pokong b

Mesin o-2> Tekuk

! Jumiah operasi : 6
Jumiah operasi inspeksi . 2

Tekuk | 1.3
\*ﬁ/
Kawat Las |
Mesin s ) tes
Las 204"
Mesin Sortir
Geinday “H' | 715"
Manual Phnzsphatlng

Cat dan Finishing
Kompresor 2 43.6"

HHIG

i

I




B4

.
WOCRKERMATERIAL/
| OPERATION PROSES CHART EQUIPMENT TYBE
CHARTNO.1 SHEETNO. 1 OF 2
SUBJECT CHARTED:
26" BMX OPC “BIG DADDY™
ACTIVITY: pembuatan frame depan
METHOD: PRESENT
LOCATION. DEPT. PRODUKSI
OPERATIVE(S) NO: CLOCK: 07.30 - 15.30
i 32 ORANG !
\ CHARTED BY : WILLYARTO DAN SOFFIE DATE: 07-05-2003
| APPROVEDBY : OENTOENG
l DATE: 07-05-2003
I Bracket Pipa Lebar Klem Pipa tegak
((47_6mm X 2.5mm x 65mm) @4mm x 2mm x 105mm) (1.4mm x 4mm x 126mm) {9/8inch x 1.19mm X 245mm)
! _ Pipa P Pipe
g ] g
Mesin Paotong Mesin Potong Mesin Potong Mesin Polang
Potang (0-24 ) potong, ! ) 4.6 Potong| ©O-12 15" Potong!,  * 4.5
Mesin Bubut Mesin Bubut Mesin P Mesin Plong
Bubut G‘;\J 109" Bubut §, °%2 JnE Press|, 0% | 55 Plong | ©-17 ) g5
-
\T/
Mesin =] Mesin Selep Mesin . N Potong
, Plomg | 026 | 7% Plong @ s selepl O | 4p Potang| ©1! / 47
{ - i
I3 . \T
A A Mesin /j\ Plong
A ) Gﬂ Plong gs/ 58"
Mesin ~ Roll
Roll @ 6.5"
‘\
Manval (0-17 ) P;:f"
T
Mesin/ Press
Presst 8\/ 61"
Kawal Las

Mesin Jioss
Potong QO'Z o) 56"




B45

OPERATION PROSES CHART

WORKER/MATERIAL/
EQUIPMENT TYPE

SHEETNQ 2

OF 2

CHARTNO.1
}_

SUBJECT CHARTED:
20" BMX OPC “BIG DADDY”

ACTIVITY: pembuatan frame depan

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI

l OPERATIVE(S) NO:
320RANG

CLOCK: 07.30- 15.30

CHARTEDBY :WILLYARTO DAN SOFFIE
APPROVED BY : OENTOENG

DATE: 07-05-2003
DATE: 07-05-2003

a ) (ﬁ\

Palang Bawah
{32inch x 1.2mm x 374mm)
P

Palang Atas
(5/4inch x 1.2mm x 362mm}

|
|

Mesin 04 Pctong Potong
Potong ,) 48" 54"
Mesin/ . Cemet Mesin/ \ Cemet
Press 99" Press ] a3
Mesin Jross Mesin Jmss
Potong, ©% )63 potong, ©? ) 67"
Mesin Cuwil
Patang R R
H\ Puku
Manuali j—s/ > 8"
Kawal Las
e Las
Mesin 5 \ Frame
las | 27 Depan
53.1¢

Mesin W Sortir
Gennda 15.7"
A

-

L Rei
Wesin 0_28\ Frame
Prss 10.1

Jumlah opemasi : 28
Jumlah opemsi inspeksi ;1




B46

OPERATION PROSES CHART

WORKERMATERIAL/
EQUIPMENT TYPE

CHART NO2

SHEETNQ 1

OF 2

| SUBJECT CHARTEL:
i 20" BMXOPC “BIG DADDY"

| ACTIVITY: pembusatan frame belakang

METHOD: PRESENT
|__ LOCATION: DEPT. PRODUKSI

OPFRATIVE(S)NO;
17 ORANG

CLOCK:. 07.30-1530

CHARTEDBY :WILLYARTO DAN SOFFIE
APPROVEDBY : OENTOENG

DATE: 07-05-2003
DATE: 07-05-2003

r Paneces Bawah Paneces Atas

j (5/8inch x 1.?mm x 72mm}

]
Mesin
Poton, o7
Mesin
Potong y
Mesin/ g
Bor
l / E ]
| N

(5/8inch x 1.2mm x 72mm}
Pipa

Potong
o8 ) Kanan & Kifi

Supitan Bawzh
(7/8inch x 1.2mm x 333mm)
Pipa

Mesin / Potong
Potonuk o5 49
Mesin GCemet
Press o4 X

[ w
\

Supitan Atas
{3/4inch x  2mm x 375mm)

Mesin - 03 Potong
Potong 4.4"

_
Mesin(i\) Cemet

Press 7.5

T

.
N

p—
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OPERATION PROSES CHART

WORKER/MATERIAL/

EQUIPMENT TYPE

Tt

CHARTNO.2

SHEET NO. 2

OF2

l SUBJECT CHARTED:

4

20" BMX OPC “BIG DADDY”

ACTIVITY: pembuatan frame belal

METHOD: PRESENT

LOCATION: DEPT. PRODUKSI

OPERATIVE(S) NCx
17 ORANG

CLOCK: 07.30- 15,30

CHARTEDBY : WILLYARTO DANSOFFIE
APPROVED BY : CENTOENG

DATE: 07-05-2003
DATE: 07-05-2003

w
g
|
|
|
|

()
\f

RearEnd
(3.2mm x 4mm x 87mm)
Plat

Mesin 4 o1  Potong
Potong ) o
7

Mesin \ Plong
Pilong o2 / 46"

}
i
|
*
1

|
i
Jumlah operasi - 15

|
|
|

Kawat Las
Mesin, L\\ Las
Las G” Je5.2"

Mesin
Potong| ©14

)a

Potong
76"

—

.

=

tn

Mesin Tekuk
P ress( o1 gg

< H

-




B-48

WORKERMATERAL! |
OPERATION PROSES CHART EQUIPMENT TYPE
CHARTNO3 SHEETNO. 1 OF 1
SUBJECT CHARTED:

20" BMX OPC “BIG DADDY”

ACTIVITY: penyambungan frame

METHOD: PRESENT

LOCATION: DEPT. PRODUKSI

OPERATIVE(S) NO
9 GRANG

CLOCK: 0730 - 15.30

CHARTEDBY :WILLYARTODAN SOFFIE DATE: 07-05-2003

APPROVED BY : OENTOENG

DATE: 07-05-2003

H

Jumlah operasi : §
Jumlah operasi inspeksi 1 2

Frame Belakang

Frame Depen

Kawat Las

.
Mesin Las Teraian
o 439"

Mesin @ Sorir
Gerinda 133"
b A

Mesin Lemer
temer |\ ©2 12.6%

.

Mesin 03 \ Rei Teraian
Press / 69"

Mesin [, Guniing
Press / 76"

Phospating
369"

Cat dan tiner

Cat & Finishing
Kompresor| Of2 i 497

Vv

O |




B-49

WORKERMATERIAL/
OPERATION PROSES CHART ECMPMENT TYPE
CHART NO4 SHEETNO. 1 oF2
l SUBJECT CHARTED:
20" BMX OPC “BIG DADDY™
ACTIVITY: pembuatan fork
METHOD: PRESENT
LOCATION: DEPT. PRODUKSI
| OPEIE;‘“VE(%NQ CLOCK: 0730 - 1530
CHARTEDBY - WILLYARTODAN SOFFIE DATE: 01.05-2003
APPROVEDBY : OENTOENG DATE: 07.05-2003
i
! ForkEnd Pipa Kaki Garpu Pipa Shock Garpu Pipa Bosh Shock
| Plat Pi Pipa _ﬂ&_ﬁ
| Mesin o0 \Poiong Mesin 07 | Polong Mesin /’K Polong Mesin [ o1 Patong
il Potong|, 12" Potong ) aT Patong| ©2 ) 53 Potong 56"
t >~ r
; - P
Mesin/ Plong Mesin [ )\ Rol Mesin k ‘
) AN AT ]
| \r :
~ e
| o (o B
! Potong 85 Tube 15.4*
1 Mesin Potong
i Polong | OF |} ST
| g {
i )
Mesin Drat 1
\ Drat ( o6 f 124" |
5‘ Kawat Las
l
Bub:l';l ( O13 835"';-“ i
\;_‘ R
i
“ Kawal tembaga !
| e |
| Mesi Las
| T [ 014 | g
| T
| ol oy
| Mesin /" % Bor
l Bor ( ) 74
i
|
[
l.

L



OPERATION PROSES CHART

B-50

WORKER/MATERU\?—‘
EQUIPMENT TYPE

CHART NO4

|  SUBJECT CHARTED:
i 20" BMX OPC “BIG DADDY”

ACTIVITY: pembuatan fork

SHEET NO. 2

OF 2 ]

METHOD: PRESENT
LOCATION: DEPT. PRODUKS]

OPERATIVE(S) NO:

18 ORANG
CHARTEDBY :WILLYARTODAM SOFFIE
APPROVED BY : OENTOENG

Jumliah operasi : 16
; Jumiah operasi inspeksi : 2
|

CLOCK: 07.30- 1530

DATE: 07-05-2003
DATE: ¢7-05-2003

Phosphating
/ Phosphating
Manual| ©-16 37 6%
Cal dan tiner

|
|
|
|
|
|
|
|
|
|
|
i



cAerRites WAL
yORA o A o

( WORKER/MATERIAL/
OPERATION PROSES CHART EQLUIPMENT TYPE J

CHARTNO.S SHEET NO. 1 oF 1
SUBJECT CHARTED:
20" BMX OPC “BIG DADDY”

ACTIVITY: pembuatan chain whes|

METHOD: PRESENT
LOCATION: DEPT. PRODUKSE

| OPERATIVE(S)NO: CLOCK: 0730 - 15.30

|

5 ORANG

CHARTEDBY :WILLYARTO DAN SOFFIE DATE: 07-05-2003
| APPROVED BY : OENTOENG DATE: 07-05-2003

Plat

wesin o1 Potong
Potong h

Plong

Mesin /DJ: \ FPlong Gigi
Piong 7/ 187"
i

Mesin G4 N Plong Bintang
Plong ) 17,8" i

T~

! Mesin /Dj Press Gigi
l Press N - 83

)
1

Wesin (0_2 )Pwngfemah

L
\/

Jumlah operasi : §




OPERATION PROSES CHART
CHARTNO.7

l SUBJECT CHARTED:
120" BMX OPC “BIG DADDY”
. ACTIVITY: pembuatn seat

B-52

SHEET NO. 1

| METHOD: PRESENT

OPERATIVE(S) NO.
7ORANG

f
! CHARTEDBY : WILLYARTO DAN SOFFIE
APPROVED BY : OENTOENG

|

l

|
j
|
{
E
%

Jumlah pperasi - 4

CLOCK: 07.30 - 15.30

WORKER/MATERIAL/
EQUIPMENT TYRE

OF 1

DATE: 07-05-2003
DATE: 07-05-2003

Pipa

1

Mesin
Potong 04 )

Mesin ;j

Hidlolls& 02 >

Poteng
514"

Hidrolis
9.6"

Serut
124"

Merk
9.9%

R I S A




B-53

\ WORKER/MATERIALY
: OPERATION PROSES CHART VORIKE RIMATERL
CHARTNOS SHEET NO. 1 oF 1

i SUBJECT CHARTED:;

| 20" BMX OPC “BIG DADDY”

| ACTIVITY. pembuatan handle bar

I METHOD: PRESENT
LOCATION: DEPT. PRODUKSI
OPERATIVE(S) NO:

8 ORANG

CHARTEDBY :WILLYARTODAN SOFFIE
APPROVED BY : OENTOENG

CLOCK:07.30- 15.30

DATE: 07-05-2003

DATE: 07-05-2003
Palang Setit Setir
Py Pipa
Mesin Potong Mesin ol Potong |
Potong 87" Potong k /5y

Mesin Sortir
Gerinda | OH1 | j1 g

|

E

|

|

!

|

|

|

|

|

| e (L i
1 .
|

|

|

|

|

Cat dan Fnishing
438"

Jumlah opemsi ; 6 ’
Jumlah operagj inspeksj : 2 i




BS54

WORKERMATERIAL/
OPERATION PROSES CHART EQUIPMENT TYPE
CHART NG SHEETNO. 1 OF 2

SUBJECT CHARTED:
20" BMX OPC “ROAD TECH”
ACTIVITY. buatan frame

[ METHOD; PRESENT
| LOCATION: DEPT. PRODUKS]

i OPERATIVE(S)NO: OCK: _1530
| 32 ORANG CLOCK: 07.30-15.
i CHARTEDBY :WILLYARTODAN SOFFIE DATE: 07-05-2003
APPROVED BY : CENTOENG
DATE: 07-05-2003
Bracket Pipa Lebar Klem Pipa tegak
(47 6mm x 2.5mm x 65mm) @4mm x 2mm x 105mm) {1.4mm x 4mm x 126mm) (9/8inch x 1.49mm x 245mm)
/]\ Plat
Meszin /\ Potorig Mesin / “ Potong Mesin Potong Potong
Potong | 24 ) 6.7" Patong, Q-2 ) 49 potong| 1% | 43 52

am ‘
=3
Q
b
a
H
o

{
~

Mesin/ .53 '\ Plon Mesin Selep Mesin /| . '\ Polong
| Plong . 022 J T Selep| 1% } 48 Po(onn\ Olj 57"

/ ~ y —
i Plong
Plong ) 6.4"

Mesin&o_ls Roll

()
()

|

|

|

= |
Mesi \ e . /S\ Mesin Plang

l “C wr gm(en e wmne)w e (000 )55

|

|

1

|

."

Pukul
Manual 0-17) 6.4

Mesin/i\\ Pres
Prass\o“'—y 54




|

|

Jumlah opersi inspeksi : 1

ERATION PROSES CHART

B55

WORKER/MATERIALY
EQUIPMENT TYPE

OF!
CHARTNO.1

SUBJECT CHARTED:

20" BMX OPC “ROAD TECH"

SHEET NO. 2

OF2

ACTIV IY pemhmﬁ'nmcdepm

METHOD:

RESENT
L(ISATION DEPT. PRODUKSI

OPERATIVE(S) NO:
32 ORANG

CHARTEDBY :WILLYARTODAN SCFFIE
APPROVED BY : OENTOENG

CLOCK: 0730- 15.30

DATE.: 07-05- 203
DATE: 07-05-2003

Palang Bawah

{(2inch x 1.2mm x 374mm)

_Ppa

Mesin /0_4 Potong

potongk‘/ a7
N

Mesin O
P!esskr J 10.2"
Mesin
Potong 0'6)

Jross
74"

Mesin [ 4\ Cuwil
Potang / 85"

Manual (08 Pukul

Paiang Atas

(S/4inch x 1.2mm x 362mm)

Mesin/’ 02 \Cemet
Plessk 82"

Mesin Jross
pmeé 6.7

Jumiah operasi - 28

Kawat Las

g
Mesin, 027 N Frame
Las * /Depan

68.8"

r
Mesin ‘ Sortir
Gennda 142"
. Rei
Mesin{ oog b
e o o

7

vV

e — e ——— e —————



B-56

WORKERMATERIAL/
OPERATION PROSES CHART EQUIPMENT TYPE

SHEET NC. 1

SUBJECT CHARTED:
20" BMX OPC “ROAD TECH”

ACTIVITY: pembuaten frame belakang
METHOD. PRES!

: ENT

LOCATION: DEPT. PROIXJKSI

OPERATIVE(S)NC: CLOCK: 0730 - 1530
17 ORANG

CHARTEDBY : WILLYARTO DAN SOFFIE DATE: 07-05.2003

LAPPROVED BY : OENTOENG DATE: 07-05-2003
Paneces Bawah Paneces Atas Supitan Bawah Supitan Atas
(5/8inch x 1.2mm x 72mm) (5/8inch x 1.2mm x 72mm) (7/8inch x 1.2mm x 333mm) (3finch x 1.2mm x 375mm)
Pipa Pipa Pipa Pipa

Mesin /:;0\ Potong Mesin oa Potong Mesin Potonp Hesin ;3\ Poatong
Potong!, ©” > 06" Poton My Potong| @3 ) sgr Potong ) 5.

86"

X | 1
Mesin /'\ Plong i Potong Mesin Cemet Mesin Gemet
Plong b, OF ) 45 Kanan & Kirt Pressl 0F 3'2_ Press \O:‘L 6.6"




- A~ N
¥ 4R P ~

seraroiteg  BoEcok R ERORL ] R
Mnh"«“’*wﬁ‘
WORKER/MATERIAL/
WATION PROSES CHART ECLIPMENT TYPE
| CHARTNOZ SHEETNO.2 oF2
i SUBJECT CHARTED;

0 BMX OPC “ROAD TECH”

METHOD: PRES

. PRODUKST

[ OPERATIVE(S) NO:
17 ORANG

CHARTEDBY : WILLYARTODAN SOFFIE
APPROVEDBY : OENTOENG

TN TN

-

=]
T

m
PN

(+) @) e s )1
T

——

CLOCK:07.30- 1530

DATE. 07-05-2003
DATE: 07-05-2003
Rear End

(3.2mm x 4mm x 87mm)

9
)_I!:

Mesin ,/ \IPDEnng
potang|, 1[4z

/r\ Y Mesin

Plong

Jumlah operasi ;15

Kawat Las

—
Mesin/~ Y Les
Las { O13 /'52 8

k

Mesin //i\,

{ Potong
Polongi 044 | 82"
s

Mesin "\ Tekuk
Press| 015 416
~

R

7

Y

e




B-58

1 OPERATION PROSES CHART WORKER/MATERWALS
EQUIPMENT TYPE
CHARTNO3 SHEET NO. 1 OoF 1
[” SUBJECT CHARTED:

20" BMX OPC “ROAD TECH"

ACTIVITY: penyambungan frame

METHOD: PRESENT
LOCATION; DEPT. PRODUKSI

[ OPERATIVE(S) NO.
S ORANG

CLOCK: 0730 - 1530

CHARTEDBY :WILLYARTODANSOFFIE

APPROVED BY : OENTOENG

DATE: 07-05-2003
DATE: 07-05-2003

Jumlah opefasi - 6
Jumiah opersi inspeks) ' 2
-

Frame Belakang
Frame Depan

Kawat Las

Mesin Las Teraian
427"

o.
Mesin @ Sortir
Gerinda 132"
N

~
Mesin / o2 \ Lefmer
Lermer \ 12.5°
Weasin 03 Rei Tefaian
Press 67.7"
Gunjing
8.
Phospating
7.5"

Cat dan tiner

Cat & Finishing
Kompresor]{ Of-2 j 47.8%
)

8 SRV ISS R N N [




B-59

—

r WORKERMATERIAL/

| OPERATION PROSES CHART EQUIPMENT TYPE

| CHARTNO4 SHEETNO. 1 OF 2 ]

E SUBJECT CHARTED:. {

| 20" BMX OPC “ROAD TECH” i

| ACTIVITY: pembuatan fork T

{  METHOD: PRESENT

| TOCATION. DEPY, PRODUKS]

[ OPERATIVE(S) NO. CLOCK: 07.30- 15.30

| 18 ORANG

i CHARTEDBY :WILLYARTO DAN SOFFIE DATE: 07-05-2003

| APPROVEDBY : OENTOENG DATE: 07.05-2003

1 Fork End Pipa Kaki Garpu Pipa Shock Garpu Pipa Bosh Shock

\ Piat Pi Pipa __Pipp

Mesin Polong Mesin Polong Mesin / Potong Mesin Potong
l Patong! %10 | 1z Potong| 7 ) 4T Potong), 92 ) 53 Patong O-m 5 J
s g
] Mesi m PI Mesi ™\ Ret U |
in ong in Mesin

' Plong C*D 3g Roll @ 1o Press O e

| T

{ . Mesin / Butted

} gnesm 0_9} Jl;u;s Butted | o Tube

‘ olong - Tube 154

| -~ L
PMesin K os g'gm |

Mesin;” Dvat
| Drat @ 121°
| avet Las




| OPERATION PROSES CHART
| CHARTNO4

SUBJECT CHARTED:

20" BMX OPC “ROAD TECH"

| ACTIVITY: pembuatan fork

B-60

WORKER/MATERIALS
EQUIPMENT TYPE

SHEETNO. 2 OF 2

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI
OPERATIVE(S) NO: 0730~

" CLOCK: 0730 - 1530
CHARTEDBY :WILLYARTODAN SOFFIE DATE: 07-05-2003

APPROVED BY : OENTOENG

Jumlah cpemsi : 16
Jumiah operasi inspeksi : 2

DATE: (7-05-2003

010

Mesin Sortir
Gernda] COH1 | 223"

Phosphating

!

-

.

Phosphating

M 1] -]
anua [s] 16) 37 5
Cat dan tiner

Catdan
Finishing
7.8

Komprasor

He)

T~

\
5
5
|
5
|
»i
|




B-61

OPERATION PROSES CHART

CHARTNO.S

WORKERMATERIAL/ |
EQUJIPMENT TYPE

SHEET NO. 1

OF ¢

SUBJECT CHARTED:
20" BMX OPC “ROAD TECH”

‘ ACTIVITY: pembuatan chain wheel

METHOD PRESENT

| LOCATION: DEPT. PRODUKSI
OPERATIVE(S) NO:

CLOCK:0730- 1530

—

5 ORANG
CHARTEDBY :WILLYARTODAN SOFFIE DATE: 07-05-2003
APPROVED BY : OENTOENG DATE: 07-05-2003
Plat

| Jumiah operasi: &
I

Mesin
Potong

Mesin
Plong

Mesin
Plong

Mesin
Plong

Mesin
Press

Potong
Q:/) 2

A

Plang Tengah
15,4

e

Plong Gigi
o3 ) 187
4 \ Plong Bintang
° 17,9

Press Gigi
83"

<0}

L




|

| CHARTNO7

|

OPERATION PROSES CHART

Bo2

SHEET NO. 1

SUBJECT CHARTED:
20" BMX OPC “ROAD TECH”

WORKER/MATERIALS
EQUIPMENT TYPE

CF1

ACTIVITY: pembuamn seal post

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI
OPERATIVE(S) NO:

7ORANG

CLOCK: §7.30- 1530

CHARTEDBY :WILLYARTO DAN SOFFIE
APPROVED BY : OENTOENG

Jumlah operasi : 4

DATE: 07-05-2003
DATE: (7-05-2003
Pipa
Mesin 4 5 Potong

Mesin \ Higrolis
Hidrolis {92 / 96"
Mesin Sert
Sefut g 129"
/ \ Merk
Marual w g9

i
!
;
|
|
;
3
q
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WORKER/MATERIALY

. OPERATION PROSES CHART EQUIPMENT TYPE

;  CHARTNOS SHEETNO. 4 OF 4
SUBJECT CHARTED:

20" BMX OPC “ROAD TECH”

ACTIVITY: pembuatan handle bar

METHOD: PRESENT
LOCATION: DEPT. PRODUKSI

OPERATIVE(S) NO.
8 ORANG

CLOCK: 0730- 1530

‘ CHARTEDBY :WILLYARTODAN SOFFIE DATE; 07-05-2003
| APPROVEDBY : CENTOENG DATE: 07-05-2003
l Palang Setir Setir
Py Pipa
Mesin Mesin / \, Potong
Potong(ov3 Putung( ol ) 5
. /I\
Mesin /Oj_m Mesm( 02 )Tekuk
Press Tekuk \(/ LR
Kawat Las |
M 4 Las
05 ) 2o

Jumlah opgrasi . 6
Jumlah operasi inspeksi | 2

Mesin Sortir
Gerinda 115"

Phosphating
Manual 217"

-~

TN N ’

It

Cat dan RAnishi
Kompresor | OF2 P

}

<

U SOe  SO N S USSR SV O
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LAMPIRAN C

WORKER/MATERIAL/
ASSEMBLY CHART EQUIPMENT TYPE
i CHARTNO.1 SHEET NO. 1 OF 1 |
E SUBJECT CHARTED:

16" BMX BOY “ACTION ZONE™
ACTIVITY: Perakitan

ETHOD: P
LOCATION: DEPT. PERAKITAN
OPERATIVE(S) NO: CLOCK:07.30- 1530
29 ORANG
! CHARTED BY :WILLYARTO DAN SOFFIE DATE: 07-05-2003
] APPROVEDBY : OENTOENG DATE: 07-05-2003
; Frame
| Rear Hub Front Hub )
| seores ] apokss
Bim Merakit BB set _ Rims |
/ /\ Merzkit spokes M dan ‘:emd':'e"“a . Merakit spokes
g dan near hub pada ress " dan rear hub pada
Manual | Al fims. 34 81 Manual AS ims
169.45 1689.45"
Pengaman ban belakan Pengaman ban belakan
Ban dalam belakang, Merakit head part Ban dalam beiakang
Ban tuar belakang danf:::aaa Ban luar belakang
Memkit pengaman 26.28" ‘Merakit pengaman
Manual dan GI;T" bebl;kak"g' b::n Manual dan ban belakang, ban
Kkompresor am belakang kompresor dalam betakang dan)

ban |uar belakang ban luar belakang

2593 -
Gear Belakang Merakit rear brake 25.93"
dan kabel rem
belakang
Merakit gear belakang 46.85"
2982

Manual Q‘ry

Merakit front brake
Manual AT dan ban belakang
41.25"
S
Pefindung As Depan dan Bolakan
: ~, Mangikat setir pada frame,

Marnuai! A-10 \ ban depan pada fork dan
memasang pelindung as
WA

Rantai
Pelindung fofk

Handle Bar, Handle Stem, Handle Gip, Front Brake,,
Kabel Rem Depan Betakang, Chain Guard, Pedals)
Free Wheei, Seat Post, Seat Clamp. Frame Reflecto;

e Merakit rantai, memasang
Manuat i/ AN pelindung fork danpacking
40 34"

\

-




| ASSEMBLY CHART WORKER/MATERIALY
EQUIPMENT TYPE
CHARTNO SHEETNO. % oF 4
SUBJECT CHARTED:
16" BMX GPC “ROAD TECH”
ACTIVITY: Perakitan
METHOD: PRESENT
LOCATION: DEPT. PERAKITAN 1
OPERATIVE(S) NO: C
TOCK:07.30- 1530
22 0RANG
CHARTED BY : WILLYARTO DAN SOFFIE DATE: 07-05-2003
R : OENTOENG
APPROVED BY DATE: 07-05-2003
Reaar Hub Front Hub
Spokes
-
—Rims | .
WMemakit 88 set
. L\ Merakit spokes ¢an pedal pada Merakit spokes
dar: rear hub pada " dan rear hub pada
Manual fims 368.01 ims
1687.43% 167 43"
Pengaman ban belakang
Ban dalam belakang| Menmakit head part
dan fork pada
Merakit pengaman fame
ban bolakang, ban mor b belaang, ban
dalam belakang dan dalam belaka : dan
ban luar betakang am beilakang
27.34 ban juar belakang
Gear Belakang ' Mermkit rear brake 27 34"
dan kabel rem
belakang
2.9
Manual Merakit gf;rsl_:elakzng
Front Bake
Memkit front brake
Manuai{ A-7 dan ban belakang
413"
Setir
Pelindung As Depan dan
Mengikat selir pada frame,
Manual| A0 ban depan pada fork dan
memasang pelindung as
. 37.47
Rantal
Pelindung Fork
Handle Bar, Handle Stem, Handie Gnp, Front Brake,
Kabel Rem Depan Belakang, Chain Guard, Pedals,
Free Whee! Seat Post, Seat Clamp. Frame Refiector

Manual

A1l

Merakit rantzi, memasang
pelindung fork danpacking
37




WORKERMATERIALY ]

18" BMX “ROAD TECH”

ASSEMBLY CHART EQUIF MENT TYPE
CHART NO.1 BHEET NG, 1 OF 1
SUBJECT CHARTED:

ACTIVITY: Perakitan

Merakit gear belakang
Manual 23.08"

/
Manuat|{ A-7

Setir

. PRESENT
LOCATION: DEPT. PERAKITAN
OPERATIVE(S) NO: CLOCK: 07.30- 1530
29 ORANG
CHARTED BY : WILLYARTO DAN SOFFIE DATE: 07-05-2003
APPRGVED : QOENTOENG
L d BY DATE: 07-05-2003
Rear Hub Front Hub
. Spokes | Spokes
— Rims | Meralkit BB set Rims
e Merakit spokes dan F";h' pada Merakit spokes
dan rear hub pada me dan rear hub pada
nms 34.38° nms
20109 201.09"
Pengaman ban belakang Pengaman ban belak:
Ban dalam belakang| Mamkit head part Ban dalam belak:
Ban iuar belakang dan fork pada Ban luar betakang
Mermkit pengaman fame
o= ara 255 Merakit pengaman
Manual dan d:Tn hebl;:ak:?‘,g b::ﬂ Manual dan ban bolakang, ban
k o dalam belakang dan
OMpPresor ban qu;b;aka ng kompesor be:";uar bela’l:';mg
Gear Belakang ' Merakit rear brake 31.5
dan kabel rem
belakang
4497

Merakit front brake
dan ban belakang
4143

n dan

J
Manuat Ql o
-

Rantai
Pelindung Fork
Handie Bar, Handle Stem, Handie Grip, Front Brake,
Kabel Rem Depan Belakang, Chain Guard, Peﬂalf,
Free Wheel Seat Post, Seat Clamp. Frame Refl r

Pelindung As

Mengikat setir pada frame,
ban depan pada fork dan
memasang pelindung as

B 05"

Memkit antai, memasang
pelindung fodk danpacking
39.55
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—V\&RKERIMATERIALI
EQUIPMENT TYPE

ASSEMBLY CHART
CHARTNO.1

SHEET Q. 1

o1

SUBJECT CHARTED:
20" BMX “BULLDOG”

METHOD: PRESENT

LOCATION: DEPT. PERAKITAN
OPERATIVE(S) NO:

CLOCK: 07.30- 1530

29 ORANG

CHARTEDBY :WILLYARTO DAN SOFFIE
APPROVED BY : OENTOENG

DATE: 07-05- 2003
DATE: 07-05-2003

Rear Hub

Spokes

Rims
Meakit spokes

dan near hub pada
Manual ims
245.96"
Pengaman ban beiak:
Ban dalam belakang

Merakit pengaman

ban belakang, ban
dalam belakang dan
ban tuar belakang

3857
Gear Batakang
M i i;
Mariual emiit zgze;r_, Eae zkang

Merakit B8 set
dan pedal pada
frame
4.7

Merakit head part
dan fork pada

Merakit rear brake
dan kabel rem
belakang
4137

Merakit front brake
dan ban belakang

Front Hub

Handle Bar, Handle Stem, Handle Grip, Front Brake
Kabel Rem Depan Belakang, Chain Guard, Pedal

Free Wheel Seat Post, Seat Clamp. Frame Rafl

Manual | A1l

40.08™
Mengikat setir pada frame,
Manual [ A-1C ban depan pada fork dan
memasang pelindung as
X 38
Rantai
Pelindung Fork

Mermkit mntai, memasang
pelindung fordk danpacking
3887

TN, Merakit spokes
dan rear hub pada
fims.
245.986"

Memkit pengaman
ban belaiang, ban
dalam belakang dan:
ban luar belakang
38.57




WORKER/MATERIAL/
ASSEMBLY CHART il
CHARTNO.1 SHEET NO, 1 CF 1
I SUBJECT CHARTED:
20" BMX “NEW BIG DADDY™
ACTIVITY: Perakitan
METHOD: PRESENT
LOCATION: DEPT. PERAKITAN
OPERATIVE(S) NO: CLOCK: 0730~ 1530
29 ORANG
CHARTFDBY : WILLYARTO DAN SOFFIE DATE: 07-03-2003
APPROVED BY : OENTOENG DATE: 07-05-208
Rear Hub Front Hub
Spokes Spokes
= Merakit BB set Rins |
L\ Mermkit spokes dan pedal pada ~ Merkit spokes
dan rear hub pada me dan rear hub pada
Manual | A-l Ams 35 50 Manuat | A8 phlen
245.08" 245.09"
Pengaman ban belakang Pengaman ban belakan
Ban dalam belakang Madmkit head part Ban dalam belakang
Ran luar belakang dan fork pada Ban luar belakang
Merakit pengaman ;’7: rgze“ W
B lerakit pangaman
Manual dan ban belakang, ban Manual dar ban belakang, ban
kompresor datam belakang dan s dalam belakang dan
ban luar belakang kompresor ban luar belakang
e RoTa . 38.57"
Gear Belakang Merakit rear brake -
AG dan kabe! rem
/ belakang
i A7.227
Memkit gear belakang
Manual B
Front Bake
Merakit front brake
dan ban belakang
37.8"
Pelindung As
Mengikat setir pada frame,
Manual{ A0 | Dandepan pada fork dan
memasang peiindung as
e »ar
Rantai
Pelindung Fork|

Handie Bar, Handle Stem, Handle Grip, Front 8raice
Kabel Rem Depan Balakang, Chain Guard, Pedalg,
Free Wheel, Seat Post, Seat Clamp. Frame Rofi i

/‘

Al

Manual

Merakit rantai, memasang
pelindung fork danpacking
3B.wr
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WORKER/MATERIAL/
!: ASSEMBLY CHART EQUPMENT TYPE \
CHARTNO1 SHEET NO. 1 ‘—on—*_‘
SUBJECT CHARTED:
20" BMX “NEW ROAD TECH”

ACTIVITY: Perakitan

METHOD:
LOCATION: DEPT. PERAKITAN

OPERATIVE(S) NO:
29 ORANG

CLOCK: 07.30- 15.30

DATE: 07-05-2003
DATE: 07-05-2003

CHARTEDBY : WILLYARTO DAN SOFFIE
APPROVED BY : OENTOENG

Rear Hub

Memakit BB get
Merakit spokes dan [:edal pada
dan rear hub pada rame
fims 345
2457
Merakit head part
dan fork pada
: fame
Merakit pengaman 2714
ban belakang, ban
::::::;" dalam belakang dan
ban luar beiakang
3753 y
Merakit rear brake
dan kabel rem
belakang
Memkit gear betakang 1.0
2237
Merakit front brake
Manual| A-7 dan ban belakang
a.7a8
Setir

Memakit spokes
dan rear hub pada
ims
245.7"

Merakit pengaman
ban belakang, ban
datam belakang dan
ban [uar belakang
37.53

Pelindung As 0 dan

Mengikat setir pada frame,
Manual k Ado ) bandepan pada fork dan
memasang pelindung as
Py »BF

Ranai
Pelindung Fork
Handle Bar, Handle Stem, Handle Grip, Front Bral
Kabel Rem Depan Belakang, Chain Guard, Pedaiq,
Free Wheel, Seat Post, Seat Ctamp. Frame Reftectdr
Marakit rantai, memagang

Marnual Ci 1 pelindung fork danpacking

N e




Lampiran D

Tabel D-I Pengamatan Waktu Elemen Kerja 16"

BMX "ACTION ZONE"
Pengamatan ke-n
Elemen
1 2 3 4 5 6 7 8 9 10
1 4223 | 4586 | 46.24 | 50.72 | 4651 | 4597 | 4193 | 4632 | 4715 | 50.89
2 4223 | 4586 | 4624 | 50.72 | 4651 | 4597 | 4193 | 4632 | 4715 | 5089
3 7003 1 7661 | 7596 | 7319 | 7811 | 7683 | 8289 | 7655 | B039 | 76.28
4 7003 | 7661} 7596 | 7319 | 7811 [ 7683 | 8289 | 7655 | 80.39 | 76.28
5 956 | 1045 | 10.12 953 | 859 9.58 8.81 | 1052 | 10.67 8.86
6 9.56 | 1045 | 10.12 953 | 859 958 8.81 | 1052 | 1067 8.86
7 1585 | 1622 | 1758 | 1853 | 1537 ; 1531 ] 1428 | 1553 | 1761 ] 1631
8 1585 | 16.22 | 1758 | 1853 ] 1537 | 15.31 1428 | 1553 | 1761 16.31
9 2296 | 1879 | 2094 | 2248 ) 1973 | 2289 | 2297 | 2089 | 2311 | 23.45
10 1582 | 1764 | 1649 | 1537 | 1825 | 1484 | 1793 | 1497 | 1687 | 16.53
11 934 | 1035 8.56 9.91 8.87 9.66 9.41 9.64 8.63 8.19
12 2079 ) 17.84 ) 1937 ) 1857 | 1911 ) 1746 | 1722 ) 17.28 | 1731 | 1846
13 1516 | 18.19 | 1681 | 1728 | 1829 | 1664 | 1841 | 1562 | 1671 | 1715
14 2383 | 2711 | 26.94 | 26.55 ; 2553 | 2367 { 2564 | 2519 | 2347 | 2741
15 2597 | 1954 | 2451 | 2392 | 2376 | 2229 | 2472 | 2286 | 2083 | 2485
16 18.14 { 2261 | 2136 | 1865 | 2159 | 2295 | 2256 | 2119 | 2045 | 23.71
17 15627 | 1758 | 1826 | 1568 | 1761 | 1672 | 1532 | 1559 | 1523 | 15.12
18 1088 | 1052 | 1335 | 1124 | 1216 | 1251 | 1311 | 1184 | 1084 | 1052
19 1723 | 1967 | 1878 : 1819 | 1813 | 1672 | 1837 | 1569 | 18.78-| 1767
20 9.78 8.06 9.39 9.53 8.45 9.14 896 | 10.14 9.57 8.31
21 1107 | 1007 | 1053 | 1243 § 1227 | 1226 | 1114 | 1228 | 1097 | 10.14
22 7.16 738 | 764 7.12 824 | 743 8.41 8.19 872 | 722
23 3034 | 3222 | 3249 | 3261 |- 3327 | 3271 ] 2831 | 2055 | 30.16 | 30.45
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Tabel D-1II Pengamatan Waktu Elemen Kerja 16”
BMX "ROADTECH”
Elemen Pengamatan ke-n
1 2 3 4 5 6 7 8 9 10

1 4611 | 46.27 | 4347 | 4912 | 46.59 | 4761 | 4643 | 47.69 | 50.54 | 48.34
2 4611 | 46.27 | 4347 | 4912 | 4659 | 4761 | 4643 | 4769 | 50.54 | 48.34
3 7276 | 7364 | 70.79 | 7554 | 7424 | 6793 | T1.74 | 77.06 | 7453 | 7185
4 72.76 | 7364 | 70.79 | 7554 | 7424 | 67.93 | 71.74 | 77.06 | 74.53 | 71.85
5 955 | 1047 | 954 | 1075 | 1053 | 9.76 | 1044 | 11.81 | 10.04 | 967

- 6 955! 1047 | 954 | 1075 | 1053 | 9.76 | 1044 | 11.81 | 10.04 | 967
7 16.64 | 17.04 | 17.87 | 16.45 | 17.44 | 1802 | 17.87 | 16.88 | 17.11 | 16.07
8 1664 | 17.04 | 17.87 | 16.15 | 17.44 | 18.02 | 17.87 | 1688 | 17.11 | 16.07
9 20.37 | 21.06 | 23.31 | 20.83 | 22.71 | 23.36 | 21.88 | 20.62 | 23.07 | 22.12
10 | 1655 | 1613 | 16.34 | 1366 | 16.05 | 1657 | 13.86 | 1553 | 13.88 | 1366
11 1153 | 963 | 10.55 | 11.49 | 11.31 | 10.37 | 946 | 1025 | 1042 | 10.25
12 | 2281 1823 | 1942 | 2163 | 21.99 | 2154 | 19.78 | 21.75 | 19.28 | 20.75
13 | 1991 | 1667 | 17.72 | 1958 | 20.95 | 19.35 | 19.65 | 18.24 | 16.29 | 16.52
14 | 24.16 | 2304 | 23.89 | 24.18 | 2219 | 2117 | 2349 | 23.97 | 2349 | 24.19
15 | 19.85 | 22907 | 2393 | 2446 | 2393 | 2278 | 2234 | 24.75 | 24.58 | 22.14
16 | 1792 | 1842 | 1946 | 2135 | 17.89 | 21.19 | 20.02 | 21.79 | 19.94 | 17.96
17 | 1675 | 1679 | 1592 | 1504 | 1564 | 16.84 | 1662 | 1653 | 15.72 | 17.02
18 | 1145 | 957 | 984 | 1076 | 1023 | 10.94 | 1048 | 1112 | 1077 | 8.41
19 | 1634 | 1865 | 19.18 | 1727 | 1698 | 19.52 | 17.78 | 16.04 | 17.16 | 21.88
20 829| 909 | 934 | 892| 897 | 976 817 | 997| 887 | 9.16
21 10.75 | 10.18 | 1048 | 10.81 | 1147 | 1041 | 1154 | 1141 | 987 | 9.92

|z 724 | 716} 697 | 944 | 691 | 729 | 732| 826 | 749 | 742
23 | 2918 | 30.84 | 2861 | 3272 ! 20.7 | 30.75 | 31.22 | 29.95 | 30.98 | 2013




Tabel D-IH Pengamatan Waktu Elemen Kerja 18”

BMX "ROADTECH”
Elemen Pengamatan ke-n
1 2 3 4 5 6 7 8 9 10
1 5147 | 55.84 | 49.52 | 5366 ; 52.87 | 55.71 | 58.37 | 53.98 | 54.99 | 5655
2 51.17 | 55.84 | 49.52 | 5366 | 5287 | 55.71 | 58.37 | 53.98 | 5499 | 56.55
3 8634 | 9422 | 9505 | 89.14 | 9186 | 9728 | 1003 | 91.67 | 9247 | 87.84
4 8634 | 9422 | 95.05 | 89.14 | 9186 | 9728 | 100.3 | 91.657 | 9247 | 87.84
5 968 | 1278 | 10.16 | 11.31 975 | 1164 | 1192 | 11.07 | 10.75 | 11.97
6 9.68 | 1278 | 10.15 | 11.31 975 | 1164 | 1192 | 11.07 | 1075 | 11.97
7 22.13 | 19.37 | 20.67 | 2069 ) 1965 | 19.14 | 18.97 | 21.77 | 19.93 | 20.29
8 2213 | 1937 | 2067 | 2069 | 1965 | 19.14 | 9897 | 21.77 | 1993 | 20.29
9 2132 | 2446 | 2227 | 2154 | 2571 | 2451 | 2545 | 21.74 | 21.76 | 21.82
10 1744 | 1557 | 1868 | 1623 | 17.36 | 1506 | 16.73 | 16.71 | 1507 | 17.05
11 977 | 996 | 885 | 7.84 9.88 | 8.91 9.61 805 | 829 | 9.02
12 1846 | 1886 | 1781 | 1834 | 17.04 | 1768 | 1844 | 1618 | 17.54 | 17.56
13 1769 | 1757 | 16.83 | 18.71 | 1743 | 17.09 | 1684 | 17.23 | 1672 | 17.66
14 25.77 | 2393 | 232 | 2743 | 2515 | 2688 | 2439 | 2693 | 2426 | 26.23
15 2489 | 2574 | 2229 | 2426 | 2358 | 2461 | 2288 | 23.15 | 2146 | 2306
16 2043 | 1808 | 21.12 | 1948 | 1786 | 1752 | 1726 | 2034 | 17.36 | 18.09
17 1345 | 17791 1718 | 1431 ] 17191 1389 | 1514 | 1616 | 16.06 | 1346
18 1075 | 1046 | 1012 | 903 | 1041 | 1096 | 1066 | 1025 | 987 | 11.25
18 18.92 | 17.04 | 1812 | 1638 | 1847 | 19.89 | 16.23 | 1948 | 1658 | 17.33
20 7.73 105 9.01 904 | 788 | 956 | 814 | 912 947 | 869
21 9.31 965 | 1164 | 1114 | 1003 | 1036 | 1108 | 962 | 9094 | 934
22 852 | 733 | 8147 | 729 882 6581 788! 841 742 | 768
23 31.98 | 29.93 | 32.97 | 2941 | 30.32 | 33.17 | 34.36 | 31.83 | 30.41 | 31.21
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Tabel D-IV Pengamatan Waktu Elemen Kerja 20”

BMX "BULLDOG”
Elemen Pengamatan ke-n
1 2 3 4 5 6 7 8 9 10
1 68.57 | 67.08 67.67 66.31 65.62 68.22 67.26 68.73 66.92 69.29
y 68.57 | 67.08 6767 66.31 65.62 68.22 67.26 68.73 66.92 69.29
3 114.68 109'2 11037 | 10837 | 11237 | 11084 | 11041 ] 10902 | 109.72 11273
4 114 .68 109'% 11037 | 10837 | 11237 | 11084 | 11041 | 109.02 | 109.72 112.73
5 1361 | 11.89 13.14 1343 10.76 13.36 11.82 11.83 13.21 13.05
6 1361 | 11.89 13.14 13.43 10.76 13.36 11.82 11.83 13.21 13.05
7 23.86 | 24.68 24.21 24.91 23.64 26.35 24.77 23.05 23.73 26.01
8 2386 | 2468 24.21 24.91 23.64 26.35 24.77 23.05 23.73 26.01
) 2278 | 2361 20.49 22.03 21.47 23.77 22.07 22.68 24 22.58
10 17.29 | 1902 18.61 18.58 17.25 15.68 18.23 15.23 16.24 17.31
11 8.23 9.87 10.36 10.61 10.54 765 925 8.49 8.69 9.67
12 1861 | 1899 16.97 17.65 18.17 16.17 18.03 15.23 17.48 16.26
13 1861 | 17.99 19.97 17.65 18.17 17.17 18.03 18.23 19.14 18.26
14 2555 | 2207 23.93 21.76 21.18 25.18 2326 23.13 22.09 2232
15 2361 | 2391 21.09 18.09 23.38 2362 23.84 24.56 19.69 22.88
16 1862 | 17.47 17.38 19.83 18.78 17.82 20.18 16.09 18.71 18.29
17 16.43 | 15.05 15.67 18.88 16.25 16.91 16.61 15.23 15.86 15.82
18 10.85 | 10.89 10.02 1227 10.31 12.27 11.95 11.04 10.25 10.78
19 2042 | 19.31 17.62 15.56 17.21 17.08 17 46 16.03 15.04 16.01
20 9.73 8.62 8.06 8.12 9.27 8.97 7.29 9.33 9.04 9.84
21 10.09 | 12.77 10.41 11.27 9.89 10.31 10.21 10.67 9.31 11.54
2 8.18 6.33 8.82 8.38 7.1 8.55 6.78 7.37 7.45 7.32
23 31.25 | 30.14 32.45 30.55 30.09 30.91 31.66 31863 30.79 31.95




Tabel D-V Pengamatan Waktu Elemen Kerja 20”
BMX "NEW BIG DADDY”

Pengamatan ke-n

Elemen
1 2 3 4 5 6 7 8 9 10
1 55.03 68.64 58.68 60.08 71.14 62.11 69.79 66.19 69.45 66.13
2 55.03 68.64 58.68 60.08 71.14 62.11 69.79 66.19 69.45 66.13
3 11692 | 10583 | 12506 | 11255 | 11824 | 10375 ) 11383 | 10431 | 12042 | 12355
4 11692 | 10583 | 12506 | 112551 11924 | 10375 | 11383 | 10431 | 12942 | 12365
5 15.73 14.31 1542 14.75 17.02 15.67 14.03 15.42 14.95 16.33
6 15.73 14.31 15.42 14.75 17.02 15.67 14.03 15.42 14.95 15.33
7 20.88 21.77 20.37 24.11 241 21.58 25.92 23.29 26.64 2408
8 20.88 21.77 20.37 24.11 24.1 21.58 2592 23.29 26.64 24.08
9 22.88 24.26 25.03 23.82 21.45 2328 19.99 2223 22.07 24 .66
10 16.87 16.33 17.69 15.31 19.68 18.08 2132 1742 19.92 17.31
11 10.01 9.19 10.52 9.55 11.35 9.37 10.51 9.64 11.43 9.21
12 17.04 17.55 17.65 17.62 18.9 14.63 17.97 19.32 17.44 17.32
13 16.7 16.62 14.32 15.84 18.97 19.18 17.94 18.48 15.59 16.25
14 21.83 24.19 23.61 25.81 2437 24.84 25.61 26.33 24 .45 27.02
15 19.32 21.69 19.87 20.63 2224 19.65 19.22 18.85 2261 19.01
16 2412 23.83 22.73 24.57 23.88 20.35 20.57 20.09 24.37 22.58
17 15.01 19.12 16.32 18.72 15.71 16.57 14.22 17.74 15.33 16.97
18 11.22 9.91 10.63 12.82 11.95 10.63 1223 11.57 11.75 9.56
19 17.13 17.36 17.34 19.02 15.28 18.27 17.15% 16.76 19.43 19.15
20 9.89 9.89 10.41 7.7 8.25 9.03 8.87 8.23 9.22 9.03
21 10.06 10.38 9.79 9.32 10.65 9.53 10.56 933 10.33 11.82
22 7.62 9.87 8.11 8.05 .21 6.73 8.09 7.83 8.16 9.37
23 30.48 35.29 33.44 27.98 33.45 26.12 29.35 30.39 26.18 29.27




Tabel D-VI Pengamatan Waktu Elemen Kerja 20”

D-6

BMX "NEW ROADTECH”
Elemen Pengamatan ke-n
1 2 3 4 5 6 7 8 9 10
LA 61.73 66.04 62.38 68.83 63.89 63.84 65.47 69.77 61.26 72.57
2 61.73 66.04 62.38 68.83 68.89 63.84 6547 69.77 61.26 72.57
3 10093 | 11038 | 128.34 | 10934 | 10168 | 12436 | 11221 | 11362 | 11841 | 116.15
4 10093 | 11038 | 12834 | 10934 | 10168 | 12436 | 11221 | 11362 | 11841 | 116.15
5 1422 16.72 1543 1267 14.81 13.33 16.98 13.88 13.66 13.72
6 14.22 16.72 15.43 12.67 14.81 13.33 16.98 13.88 13.66 13.72
7 23.11 24.58 20.48 2285 2485 20.65 23.26 23.07 22.33 2219
8 23.1% 2458 20.48 2285 24 .85 20.65 23.26 23.07 22.33 22.19
9 22 .44 2421 2045 23.49 23.98 24.88 19.16 2428 22.98 2243
10 1845 14.84 17.69 1529 16.22 15.27 1555 1652 1767 1527
11 8.77 8.12 8.52 7.91 7.02 9.02 10.18 7.73 9.12 8.3
12 18.77 18.65 17.72 15.36 19.77 15.68 18.23 16.08 16.23 20.17
13 16.34 19.34 19.18 20.38 18.36 18.67 17.37 18.57 18.24 18.67
14 26.34 2346 21.43 22.28 22.78 23.17 2227 18.78 24.96 22.76
15 24.37 22.35 2237 25.79 24.71 20.31 2524 22.89 23.64 24.16
16 19.08 17.49 19.95 17.36 16.83 17.81 1413 20.05 20.75 16.61
17 16.73 17.04 17.09 16.27 15.26 18.27 16.68 1552 1499 17.96
18 9.72 9.93 11.42 1047 9.25 11.67 10.83 10.28 10.88 10.67
19 18.03 19.51 18.11 15.27 16.48 18.69 19.73 18.05 19.89 17.85
20 9.05 10.07 9.73 10.21 10.04 9.04 9.52 10.56 9.28 9.17
21 967 11.45 10.38 16.33 11.27 9.34 10.78 9.98 9.88 8.02
2 8.13 748 6.87 6.53 8.95 6.93 7.73 7.22 8.48 8.06
23 3043 30.05 27.97 28.92 33.71 28.01 32.7 36.01 30.68 26.33




LAMPIRAN E

KEPUTUSAN PRESIDEN REPUBLIK INDONESIA

NOMOR : 89/2002 .
TANGGAL : 31 Desember 2002

TARIF DASAR LISTRIK UNTUK KEPERLUAN INDUSTRI

[Persercan (PERSEROQ) PT Perusahaan Listrik Negara.
P : Waktu Beban Puncak
ILWBP : Luar Waktu Beban Puncak

fJam nyala : adalah kWh per bulan dibagi dengan kVA tersambung

A BIAYA PEMAKAIAN (Rp/kWHh)
NO GOL. BATAS DAYA Rp. L)
| TARIF TRW. 1 TRW. 11 TRW. I TRW. 11
2003 2003 2003 2003
_ Blok - 0s.d 30 kWh - 158 Blok I 0 5., 30 kWh - 159
L LI/TR 3d. 430 VA 24.000 15000 Injok 11: di atas 30 kWh : 325 Blok I1: di atas 30 kWh : 360
BlokI: 0s.d. 72 kWh: 250 Blok I: 0 s.d. 72 kWh : 280
2 /R 900 VA 27.000 29500 510k 11: di atas 72 kWh - 330 Blok I1: di atas 72 kWh : 365
Blok I: 0 s.d. 104 kWh : 390 lok I: 0 s.d. 104 kWh : 420
3. FI/IR 1300 VA 28.000 30000 k31 0k IT: di atas 104 KWh: 400 Blok I1: di atas 104 kWh : 430
Blok I 0 5.d. 196 KWh - 395 Blok I 0 5.d. 196 KWh : 425
4. FI/IR 2.200 VA 28.500 30.200 o0k 11: di atas 196 kWh: 405 1ok 11: di atas 196 kWh : 435
, di atas 2.200 VA s.d. Blok I: 0 5.d. 80 jam nyala : 400 lok I; 0 5.d. 80 jam nyala : 425
5. LVIR 14kVA 28.700 30.400 IBlok II: di atas 80 jam nyala : 410 [Blok I1: di atas 80 jam nyala ; 435
diatas 14 KVA 5.4 TPlok WBP = K x 395 ok WP = K x 410
6. 1R 200 KVA 29.000 31000 by 1 wBP = 395 Blok LWBP = 410
{0 5.d. 350 jam nynla, 0 s.d. 350 jam nyala,
Blok WBP = K x 387 Blok WBP = K 412
7. I-3/TM di atas 200 kVA 26.100 27.800  [di atas 350 jam nyala, i atas 350 jam nyala,
Blok WBP = 387 Blok WBP = 412
Blok LWBP= 387 Blok LWEP = 412
8. 14/TT 30.000 kVA 24.000 25,500 387 410
ke atas
Catatan :

: Faktor perbandingan antara harga WBP dan LWBP sesuai dengan karakiteristik beban sistemn kelistrikan setempat ( 1,4 £ K £ 2), yang ditetapkan oleh Direksi Perusahaan
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LAMPIRAN F
Model Optimasi Untuk Perancangan Lintasan Perakitan di P.T. WIMCYCLE

Contoh notasi kombinasi elemen untuk stasiun-10 sampai dengan stasiun-23:
D1011 : kombinasi elemen-10 dan elemen-11 pada stasiun-11.
C...P = Stasiun-10.. stasiun-23

Persamaan (4.7)

MIN B1+B2+B3+B4+B5+B6+B7+B8+B9+B10+B11+B12+B13+B14+B15+B16+B17+B18+B19+B20+
B21+B22+B23+2023.3086C-750000X
ST

Persamaan (4.1)

X101-B101>=0

X201-B201>=0
X101+X201-2B1201>=0
X101+X301-2B1301>=)
X101+X301+X501-3B13501>=0
X201+X401+X601-3B24601>=0
X102-B102>=0

X202-B202>=0

X302-B302>=0

X402-B402>=0

X502-B502>=0

X602-B602>=0

X702-B702>=0

X802-B802>=0

X902-B902>=0
X102+X202-2B1202>=0
X102+X302-2B1302>=0
X102+X402-2B1402>=0
X102+X602-2B1602>=0
X102+X802-2B1802>=0
X202+X302-2B2302>=0
X202+X402-2B2402>=0
X202+X502-2B2502>=0
X202+X702-2B2702>=0
X202+X902-2B2902>=()
X302+X402-2B3402>=0
X302+X502-2B3502>=0
X302+X602-2B3602>=0
X302+X802-2B3802>=0
X402+X502-2B4502>=0
X402+X602-2B4602>=0
X402+X702-2B4702>=0
X402+X902-2B4902>=0
X502+X602-2B5602>=0
X502+X702-2B5702>=0
X502+X802-2B5802>=)
X602+X702-2B6702>=0
X602+X802-2B6802>=0
X602+X902-2B6902>=0
X702+X802-2B7802>=0
X702+X902-2B7902>=0
X802+X902-2B8902>=0
X102+X302+X502-3B13502>=0
X102+X302+X602-3B13602>=0
X102+X402+X502-3B14502>=0
X102+X402+X602-3B14602>=0



X202+X302+X502-3B23502>=0
X202+X402+X502-3B24502>=0
X202+X402+X602-3B24602>=0
X302+X502+X602-3B35602>=0
X402+X502+X602-3B45602>=0
X103-B103>=0

X203-B203>=0)

X303-B303>=0

X403-B403>=0

X503-B503>=0

X603-B603>=0

X703-B703>=0

X803-B803>0

X903-B903>=0
X103+X203-2B1203>=(
X103+X303-2B1303>=0
X103+X403-2B1403>=0
X103+X603-2B1603>=0
X103+X803-2B1803>=0
X203+X303-2B2303>=0
X203+X403-2B2403>=0
X203+X503-2B2503>=0
X203+X703-2B2703>=0
X203+X903-2B2903>=0
X303+X403-2B3403>=0
X303+X503-2B3503>=0
X303+X603-2B3603>=0
X303+X803-2B3803>=0
X403+X503-2B4503>=0
X403+X603-2B4603>=0
X403+X703-2B4703>=0
X403+X903-2B4903>=0
X503+X603-2B5603>=0
X503+X703-2B5703>=0
X503-+X803-2B5803>=0
X603+X703-2B6703>=0
X603+X803-2B6803>=0
X603+X903-2B6903>=0
X703+X803-2B7803>=0
X703+X903-2B7903>=0
X803+X903-2B8903>=0)
X103+X303+X503-3B13503>=0
X103+X303+X603-3B13603>=0
X103+X403+X503-3B14503>=0
X103+X403+X603-3B14603>=0
X203+X303+X503-3B23503>=0
X203+X403+X503-3B24503>=0
X203+X403+X603-3B24603>=0
X303+X503+X603-3B35603>=0
© X403+X503+X603-3B45603>=0
X104-B104>=0

X204-B204>=0

X304-B304>=0

X404-B404>=0

X504-B504>=0

X604-B604>=0

X704-B704>=0

X804-B804>=0

X904-B904>=0
Xi04+X204-2B1204>=0
X104+X304-2B1304>=0
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X104+X404-2B1404>=0
X104+X604-2B1604>=0
X104+X804-2B1804>=0
X204+X304-2B2304>=0
X204+X404-2B2404>=0
X204+X504-2B2504>=0
X204+X704-2B2704>=0
X204+X904-2B2904>=0
X304+X404-2B3404>=0
X304+X504-2B3564>=0
X304+X604-2B3604>=0
X304+X804-2B3804>=0
X404+X504-2B4504>=(
X404+X604-2B4604>=0
X404+X704-2B4704>=0
X404+X904-2B4904>=(
X504+X604-2B5604>=0
X504+X704-2B5704>=0
X504+X804-2B5804>~0
X604+X704-2B6704>=0
X604+X804-2B6804>=0
X604+X904-2B6904>=0
XT704+X804-2B7804>=0
X704+X904-2B7904>=0
X304+X904-2B3904>=0
X104+X304+X504-3B13504>=0
X104+X304+X604-3B13604>=0
X104-+X404+X504-3B14504>=0
X104+X404+X604-3B 14604>=0
X204+X304+X504-3B23504>=0
X204+ X404+X504-3B24504>=0
X204+X404+X604-3B24604>=0
X304+X504+X604-3B35604>=0
X404+X504+X604-3B45604>=(
X105-B105>=0

X205-B205>=0

X305-B305>=0

X405-B405>=0

X505-B505>=0

X605-B605>=0

X705-B705>=0

X805-B805>=0

X905-B905>=0
X105+X205-2B1205>=0
X105+X305-2B1305>=0
X105+X405-2B1405>=0
X105+X605-2B1605>=0
X105+X805-2B1805>=0
X205+X305-2B2305>=0
X205+X405-2B2405>=0
X205+X505-2B2505>=0
X205+X705-2B2705>=0
X205+X905-2B2905>=0
X305+X405-2B3405>=0
X305+X505-2B3505>=0
X305+X605-2B3605>=0
X305+X805-2B3805>=0
X405+X505-2B4505>=()
X405+X605-2B4605>=0
X405+X705-2B4705>=0
X405+X905-2B4905>=0
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X505+X605-2B5605>=0
X505+X705-2B5705>=0
X505+X805-2B5805>=0
X605+X705-2B6705>=0
X605+X805-2B6805>=0
X605+X905-2B6905>=0
X705+X805-2B7805>=0
X705+X905-2B7905>=0
X805+X905-2B8%05>=0
X105+X305+X505-3B13505>=0
X105+X305+X605-3B13605>=0
X105+X405+X505-3B14505>=0
X105+X405+X605-3B14605>=0
X205+X305+X505-3B23505>=0
X205+X405+X505-3B24505>=0
X205+X405+X605-3B24605>=0
X305+X505+X605-3B35605>=0
X405+X505+X605-3B45605>=0
X206-B206>=0

X306-B306>=0

X406-B406>=0

X506-B506>=0

X606-B606>=0

X706-B706>=0

X806-B806>=0)

X906-B906>=(0
X206+X306-2B2306>=0
X206+X406-2B2406>=0
X206+X506-2B2506>=0
X206+X706-2B2706>=0
X206+X9506-2B2506>=0
X306+X406-2B3406>=0
X306+X506-2B3506>=0
X306+X606-2B3606>=0
X306+X806-2B3806>=0
X406+X506-2B4506>=0
X406+X606-2B4606>=0
X406+XT706-2B4706>=0
X406+X906-2B4906>=0
X506+X606-2B5606>=0
X506+X706-2B5706>=0
X506+X806-2B5806>=0
X606+X706-2B6706>=0
X606+X806-2B6806>=0
X606+X906-2B69506>—0
X706+X806-2B7806>=0
X706+X906-2B7906>=0
X806+X906-2B8%06>=0
X206+X306+X506-3B23506>=0
X206+X406+X506-3B24506>=0
X206+X406+X606-3B24606>=0
X306+X506+X606-3B35606>=0
X406+X506+X606-3B45606>=0
X407-B407>=0

X507-B507>=0

X607-B607>=0

X707-B707>=0

X807-B807>=0

X907-B907>=0
X407+X507-2B4507>=0
X407+X607-2B4607>=0



X407+X707-2B4707>=0
X407+X907-2B4907>=0
X507+X607-2B5607>=0
X507+X707-2B5707>=0
X507+X807-2B5807>=0
X607+X707-2B6707>=0
X607+X807-2B6807>=0
X607+X907-2B6907>=0
X707+X807-2B7807>=0
X707+X907-2B7907>=0
X807+X907-2B8907>=0

X407+X507+X607-3B45607>=0

X608-B608>=0
X708-B708>=0
X808-B808>=0
X908-Bo08>=(0
X608+X708-2B6708>=0
X608+X808-2B6808>=0
X608+X908-2B6908>=0
X708+X808-2B7808>=0
X708+X908-2B7908>=0
X808+X908-2B8908>=0
XB809-B809>=(
X%09-B909>=0
X809+X909-2B8909>=0
X10010-C10>=0
X11010-Ci11>=0
X12010-C12>=0
X13010-C13>=0
X19010-C19>=0
X10010+X11010-2C1011>=0
X10010+X12010-2C1012>=0
X10010+X13010-2C1013>=0
X10016+X19010-2C1019>=0
X11010+X12010-2C1112>=0
X11010+X13010-2C1113>=0
X11010+X19010-2C1119>=0
X120106+X13010-2C1213>=0
X12010+X19010-2C1219>=0

X10010+X11010+X13010-3C101113>=0
X10010+X11010+X19010-3C101119>=)

X10011-D10>=0
X11011-D11>=0
X12011-D12>=0
X13011-D13>=0
X14011-D14>=0
X15011-D15>=0
X16011-D16>=Q
X18011-D18>=0
X19011-D19>=0
X20011-D20>=0
X10011+X11011-2D1011>=0
X10011+X12011-2D1012>=0
X10011+X13011-2D1013>=0
X10011+X14011-2D1014>=0
X10011+X15011-2D1015>=0
X10011+X18011-2D1018>=0
X10011+X19011-2D1019>=0
X11011+X12011-2D1112>=0
X11011+X13011-2D1113>=0
X11011+X14011-2D1114>=0
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X11011+X19011-2D1119>=0
X12011+X13011-2D1213>=0
X12011+X14011-2D1214>=0
X12011+X15011-2D1215>=0
X12011+X16011-2D1216>=0
X12011+X18011-2D1218>=0
X12011+X19011-2D1219>=0
X12011+X20011-2D1220>=0
X13011+X14011-2D1314>=0
X13011+X15011-2D1315>=0
X13011+X16011-2D1316>=0
X13011+X19011-2D1319>=0
X13011+X20011-2D1320>=0
X14011+X16011-2D1416>=0
X14011+X18011-2D1418>=0
X14011+X19011-2D1419>=0
X14011+X20011-2D1420>=0
X15011+X16011-2D1516>=0
X15011+X18011-2D1518>=0
X15011+X19011-2D1519>=0
X15011+X20011-2D1520>=0
X16011+X18011-2D1618>=0
X16011+X19011-2D1619>=0
X16011+X20011-2D1620>=0
X18011+X19011-2D1819>=0
X18011+X20011-2D1820>=0
X19011+X20011-2D1920>=0
X10011+X11011+X13011-3D101113>=0
X10011+X11011+X19011-3D101119>=0
X11011+X19011+X20011-3D111920>=0
X12011+X18011+X20011-3D121820>=0
X14011+X18011+X20011-3D141820>=0
X15011+X18011+X20011-3D151820>=0
X16011+X18011+X20011-3D161820>=0
X18011+X19011+X20011-3D181920>=0
X10012-E10>=0

X11012-E11>=0

X12012-E12>=0

X13012-E13>=0

X14012-E14>=0

X15012-E15>=0

X16012-Ei16>=0

X18012-E18>=0

X19012-E19>=0

X20012-E20>=0

X21012-E21>=0
X10012+X12012-2E1012>=0
X10012+X13012-2E1013>=0
X10012+X14012-2E1014>=0
X10012+X15012-2E1015>=0
X10012+X18012-2E1018>=0
X10012+X19012-2E1019>=0
X10012+X11012-2E1011>=0
X11012+X12012-2E1112>=0
X11012+X13012-2E1113>=0
X11012+X14012-2E1114>=0
X11012+X19012-2E1119>=0
X12012+X13012-2E1213>=0
X12012+X14012-2E1214>=0
X12012+X15012-2E1215>=0
X12012+X16012-2E1216>=0
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X120124X18012-2E1218>=0
X12012+X19012-2E1219>=0
X12012+X20012-2E1220>=0
X13012+X14012-2E1314>=0
X13012+X15012-2E1315>=0
X13012+X16012-2E1316>=0
X13012+X19012-2E1319>=0
X13012+X20012-2E1320>=0
X14012+X16012-2E1416>=0
X14012+X18012-2E1418>=0
X14012+X19012-2E1419>=0
X14012+X20012-2E1420>=0
X14012+X21012-2E1421>=0
X15012+X16012-2E1516>=0
X150312+X18012-2E1518>=0
X15012+X19012-2E1519>=0
X15012+X20012-2E1520>=0
X16012+X18012-2E1618>=0
X16012+X19012-2E1619>=0
X16012+X20012-2E1620>=0
X16012+X21012-2E1621>=0
X18012+X19012-2E1819>=0
X13012+X20012-2E1820>=0
X18012+X21012-2E1821>=0
X19012+X20012-2E1920>=0
X19012+X21012-2E1921>=0
X20012+X21012-2E2021>=0
X10012+X11012+X13012-3E101113>=0
X10012+X11012+X19012-3E101119>=0
X11012+X19012+X20012-3E111920>=0
X12012+X18012+X20012-3E121820>=0
X12012+X18012+X21012-3E121821>=0
X14012+X18012+X20012-3E141820>=0
X14012+X20012+X21012-3E142021>=0
X15012+X18012+X20012-3E151820>=0
X15012+X18012+X21012-3E151821>=0
X16012+X18012+X20012-3E161820>=0
X16012+X18012+X21012-3E161821>=0
X18012+X19012+X20012-3E181920>=0
X18012+X19012+X21012-3E181921>=0
X18012+X20012+X21012-3E182021>=0
X19012+X20012+X21012-3E192021>=0
X10013-F10>=0

X12013-F12>=0

X13013-F13>=0

X14013-F14>=0

X15013-F15>=0

X16013-F16>=0

X17013-F17>=0

X18013-F18>=0

X19013-F19>=0

X20013-F20>=0

X21013-F21>=0
X10013+X12013-2F1012>=0
X10013+X13013-2F1013>=0
X10013+X14013-2F1014>=0
X10013+X15013-2F1015>=C
X10013+X18013-2F1018>=0
X10013+X19013-2F1019>=0
X12013+X13013-2F1213>=0
X12013+X14013-2F1214>=0
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X12013+X15013-2F1215>=0
X12013+X16013-2F1216>=0
X12013+X17013-2F1217>=0
X12013+X18013-2F1218>=0
X12013+X19013-2F1219>=0
X12013+X20013-2F1220>=0
X13013+X14013-2F1314>=0
X13013+X15013-2F1315>=0
X13013+X16013-2F1316>=0
X13013+X17013-2F1317>=0
X13013+X19013-2F1319>=0
X13013+X20013-2F1320>=0
X14013+X16013-2F1416>=0
X14013+X18013-2F1418>=0)
X14013+X19013-2F1419>=0
X14013+X20013-2F1420>=0
X14013+X21013-2F1421>=0
X15013+X16013-2F1516>=0
X15013+X17013-2F1517>=0
X15013+X18013-2F1518>=(
X15013+X19013-2F1519>=0
X15013+X20013-2F1520>=0
X16013+X17013-2F1617>=0
X16013+X18013-2F1618>=0
X16013+X19013-2F1619>=0
X16013+X20013-2F1620>=0
X16013+X21013-2F1621>=0
X17013+X18013-2F1718>=0
X17013+X19013-2F1719>=0
X17013+X20013-2F1720>=0
X17013+X21013-2F1721>=0
X18013+X19013-2F1819>=0
X18013+X20013-2F1820>=0
X18013+X21013-2F1821>=0
X19013+X20013-2F1920>=0
X19013+X21013-2F1921>=0
X20013+X21013-2F2021>=0
X12013+X17013+X20013-3F121720>=0
X12013+X18013+X20013-3F121820>=0
X12013+X18013+X21013-3F121821>=0
X13013+X17013+X20013-3F131720>=0
X14013+X18013+X20013-3F141820>=0
X14013+X20013+X21013-3F142021>=0
X15013+X18013+X20013-3F151820>=0
X15013+X18013+X21013-3F151821>=0
X16013+X18013+X20013-3F161820>=0
X16013+X18013+X21013-3F161821>=0
X17013+X18013+X20013-3F171820>=0
X17013+X18013+X21013-3F171821>=0
X17013+X19913+X20013-3F171920>=0
X17013+X20013+X21013-3F172021>=0
X18013+X19013+X20013-3F181920>=0
X18013+X19013+X21013-3F181921>=0
X18013+X20013+X21013-3F182021>=0
X19013+X20013+X21013-3F192021>=0
X10014-G10>=0

X12014-G12>=0

X13014-G13>=0

X14014-G14>=0

X15014-G15>=0

X16014-G16>=0
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X17014-G17>=0

X18014-G18>=0

X19014-G19>=0

X20014-G20>=0

X21014-G21>=0

X22014-G22>=0
X10014+X12014-2G1012>=0
X10014+X13014-2G1013>=0
X10014+X14014-2G1014>=0
X10014+X15014-2G1015>=0
X10014+X18014-2G1018>=0
X10014+X19014-2G1019>=0
X12014+X13014-2G1213>=0
X12014+X14014-2G1214>=0
X12014+X15014-2G1215>=0
X12014+X16014-2G1216>=0
X12014+X17014-2G1217>=0
X12014+X18014-2G1218>=0
X12014+X19014-2G1219>=0
X12014+X20014-2G1220>=0
X13014+X14014-2G1314>=0
X13014+X15014-2G1315>=0
X13014+X16014-2G1316>=0
X13014+X17014-2G1317>=0
X13014+X19014-2G1319>=0
X13014+X20014-2G1320>=0
X14014+X16014-2G1416>=0
X14014+X18014-2G1418>=0
X14014+X19014-2G1419>=0
X14014+X20014-2G1420>=0
X14014+X21014-2G1421>=0
X15014+X16014-2G1516>=0
X15014+X17014-2G1517>=0
X15014+X18014-2G1518>=0
X15014+X19014-2G1519>=0
X15014+X20014-2G1520>=0
X16014+X17014-2G1617>=0
X16014+X18014-2Gi618>=0
X16014+X19014-2G1619>=0
X16014+X20014-2G1620>=0
X16014+X21014-2G1621>=0
X17014+X18014-2G1718>=0
X17014+X19014-2G1719>=0
X17014+X20014-2G1720>=0
X17014+X21014-2G1721>=0
X18014+X19014-2G1819>=0
X18014+X20014-2G1820>=0
X18014+X21014-2G1821>=0
X18014+X22014-2G1822>=0
X19014+X20014-2G1920>=0
X19014+X21014-2G1921>=0
X20014+X21014-2G2021>=0
X20014+X22014-2G2022>=0
X21014+X22014-2G2122>=0
X12014+X17014+X20014-3G121720>=0
X12014+X18014+X20014-3G121820>=0
X12014+X18014+X21014-3G121821>=0
X12014+X20014+X22014-3G122022>=0
X13014+X17014+X20014-3G131720>=0
X14014+X18014+X20014-3G141820>=0
X14014+X20014+X21014-3G142021>=0
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X19014+X20014+X22014-3G192022>=0
X20014+X21014+X22014-3G202122>=0
X17014+X21014+X22014-3G172122>=0
X12015-H12>=0

X13015-H13>=0

X14015-H14>=0

X15015-H15>=0

X16015-H16>=0

X17015-H17>=0

X18015-H18>=0

X19015-H19>=0

X20015-H20>=0

X21015-H21>=0

X22015-H22>=0

X23015-H23>=0
X12015+X13015-2H1213>=0
X12015+X14015-2H1214>=0
X12015+X15015-2H1215>=0
X12015+X16015-2H1216>=0
X12015+X17015-2H1217>=0
X12015+X18015-2H1218>=0
X12015+X19015-2H1219>=0
X12015+X20015-2H1220>=0
X13015+X14015-2H1314>=0
X13015+X15015-2H1315>=0
X13015+X16015-2H1316>=0
X13015+X17015-2H1317>=0
X13015+X19015-2H1319>=0
X13015+X20015-2H1320>=0
X14015+X16015-2H1416>=0
X14015+X18015-2H1418>=0
X14015+X19015-2H1419>=0
X14015+X20015-2H1420>=0
X14015+X21015-2H1421>=0
X15015+X16015-2H1516>=0
X15015+X17015-2H1517>=0
X15015+X18015-2H1518>=0
X15015+X19015-2H1519>=0
X15015+X20015-2H1520>=0
X16015+X17015-2H1617>=0
X16015+X18015-2H1618>=0
X16015+X19015-2H1619>=0
X16015+X20015-2H1620>=0
X16015+X21015-2H1621>=0
X17015+X18015-2H1718>=0
X17015+X19015-2H1719>=0
X17015+X20015-2H1720>=0
X17015+X21015-2H1721>=0
X18015+X19015-2H1819><0
X18015+X20015-2H1820>=0
X18015+X21015-2H1821>=0
X18015+X22015-2H1822>=0
X19015+X20015-2H1920>=0
X15015+X21015-2H1921>=0
X20015+X21015-2H2021>=0
X20015+X22015-2H2022>=0
X21015+X22015-2H2122>=0
X21015+X23015-2H2123>=0
X22015+X23015-2H2223>=0
X12015+X17015+X20015-3H121720>=0
X12015+X18015+X20015-3H121820>=0
X12015+X18015+X21015-3H121821>=0
X12015+X20015+X22015-3H122022>=0



X13015+X17015+X20015-3H131720>=0
X14015+X18015+X20015-3H141820>=0
X14015+X20015+X21015-3H142021>=0
X15015+X18015+X20015-3H151820>=0
X15015+X18015+X21015-3H151821>=0
X15015+X18015+X22015-3H151822>=0
X16015+X17015+X22015-3H161722>=0
X16015+X18015+X20015-3H161820>=0
X16015+Xi8015+X21015-3H161821>=0
X17015+X18015+X20015-3H171820>=0
X17015+X18015+X21015-3H171821>=0
X17015+X18015+X22015-3H171822>=0
X17015+X19015+X20015-3H171920>=0
X17015+X20015+X21015-3H172021>=0
X17015+X20015+X22015-3H172022>=0
X18015+X19015+X20015-3H181920>=0
X18015+X19015+X21015-3H181921>=0
X18015+X20015+X21015-3H182021>=0
X18015+X20015+X22015-3H182022>=0
X18015+X21015+X22015-3H182122>=0
X19015+X20015+X21015-3H192021>=0
X19015+X20015+X22015-3H192022>=0
X20015+X21015+X22015-3H202122>=0
X17015+X21015+X22015-3H172122>=0
X12016-112>=0

X13016-113>=0

X14016-114>=0

X15016-115>=0

X16016-116>=0

X17016-117>=0

X18016-118>=0

X19016-119>=0

X20016-120>=0

X21016-121>=0

X22016-122>=0

X23016-123>=0
X12016+X13016-211213>=0
X12016+X14016-211214>=0
X12016+X15016-211215>=0
X12016+X16016-211216>=0
X12016+X17016-211217>=0
X12016+X18016-211218>=0
X12016+X19016-211219>=0
X12016+X20016-211220>=0
X13016+X14016-211314>=0
X13016+X15016-211315>=0
X13016+X160616-211316>=0
X13016+X17016-211317>=0
X13016+X19016-211319>=0
X13016+X20016-211320>=0
X14016+X16016-211416>=0
X14016+X18016-211418>=0
X14016+X19016-211419>=0
X14016+X20016-211420>=0
X14016+X21016-211421>=0
X15016+X16016-211516>=0
X15016+X17016-211517>=0
X15016+X18016-211518>=0
X15016+X19016-211519>=0
X15016+X20016-211520>=0
X16016+X17016-211617>=0
X16016+X18016-211618>=0
X16016+X19016-211616>=0
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X16016+X20016-211620>=0
X16016+X21016-211621>=0
X17016+X18016-2I1718>=0
X17016+X19016-211719>=0
X17016+X20016-211720>=0
X17016+X21016-211721>=0
X18016+X19016-211819>=0
X18016+X20016-211820>=0
X18016+X21016-211821>=0
X18016+X22016-211822>=0
X19016+X20016-211920>=0
X19016+X21016-211921>=0
X20016+X21016-212021>=0
X20016+X22016-212022>=0
X21016+X22016-212122>=0
X21016+X23016-212123>=0
X22016+X23016-212223>=0
X12016+X17016+X20016-31121720>=0
X12016+X18016+X20016-31121820>=0
X12016+X18016+X21016-31121821>=0
X12016+X20016+X22016-31122022>=0
X13016+X17016+X20016-31131720>=0
X14016+X18016+X20016-31141820>=0
X14016+X20016+X21016-31142021>=0
X15016+X18016+X20016-31151820>=0
X15016+X18016+X21016-31151821>=0
X15016+X18016+X22016-31151822>=0
X16016+X17016+X22016-31161722>=0
X16016+X18016+X20016-31161820>=0
X16016+X18016+X21016-31161821>=0
X17016+X18016+X20016-31171820>=0
X17616+X18016+X21016-31171821>=0
X17016+X18016+X22016-31171822>=0
X17016+X19016+X20016-31171920>=0
X17016+X20016+X21016-31172021>=0
X17016+X20016+X22016-31172022>=)
X18016+X19016+X20016-31181920>=0
X18016+X19016+X21016-31181921>=0
X18016+X20016+X21016-31182021>=0
X18016+X20016+X22016-31182022>=0
X18016+X21016+X22016-31182122>=0
X19016+X20016+X21016-31192021>=0
X19016+X20016+X22016-31192022>=0
X20016+X21016+X22016-31202122>=0
X17016+X21016+X22016-31172122>=0
X12017-J12>=0

X13017-J13>=0

X14017-J14>=0

X150t7-J15>=0

X16017-J16>=0

X17017-117>=0

X18017-J18>=0

X19017-319>=0

X20017.J20>=0

X21017-121>=0

X22017-122>=0

X23017-123>=0
X12017+X13017-231213>=0
X12017+X14017-2J1214>=0
X12017+X15017-2J1215>=0
X12017+X16017-251216>=0
X12017+X17017-2J1217>=0
X12017+X18017-2J1218>=0
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X12017+X19017-211219>=0
X12017+X20017-2J1220>=0
X13017+X14017-2J1314>=0
X13017+X15017-2J1315>=0
X13017+X16017-2J1316>=0
X13017+X17017-2J1317>=0
X13017+X19017-2J1319>=0
X13017+X20017-2J1320>=0
X14017+X16017-211416>=0
X14017+X18017-2J1418>=0
X1401T+X19017-2J1419>=0
X14017+X20017-2J1420>=0
X14017+X21017-2J1421>=0
X15017+X16017-2J1516>=0
X15017+X17017-211517>=0
X15017+X18017-211518>=0
X15017+X19017-2J1519>=0
X15017+X20017-2J1520>=0
X16017+X17017-2J1617>=0
X16017+X18017-211618>=0
X16017+X19017-231619>=0
X16017+X20017-2J1620>=0
X16017+X21017-251621>=0
X17017+X18017-2J1718>=0
X17017+X19017-211719>=0
X17017+X20017-211720>=0
X17017+X21017-2J1721>=0
X18017+X19017-211819>=0
X18017+X20017-2J1820>=0
X18017+X21017-2J1821>=0
X18017+X22017-2)1822>=0
X19017+X20017-2J1920>=0
X19017+X21017-271921>=0
X20017+X21017-2J2021>=0
X20017+X22017-2J2022>=0
X21017+X22017-212122>=0
X21017+X23017-212123>=0
X22017+X23017-212223>=0
X12017+X17017+X20017-3J121720>=0
X12017+X18017+X20017-3J121820>=0
X12017+X18017+X21017-31121821>=0
X12017+X20017+X22017-31122022>=0
X13017T+X17017+X20017-31131720>=0
X14017+X18017+X20017-3J141820>=0
X14017+X20017+X21017-31142021>=0
X15017+X18017+X20017-3J151820>=0
X15017+X18017+X21017-3J151821>=0
X15017+X18017+X22017-3J151822>=0
X16017+X17017+X22017-31161722>=0
X16017+X18017+X20017-3J161820>=0
X16017+X18017+X21017-37161821>=0
X17017+X18017+X20017-3J171820>=0
X17617+X180174X21017-33171821>=0
X17017+X18017+X22017-31171822>=0
X17017+X19017+X20017-3J171920>=0
X17017+X20017+X21017-3J172021>=0
X17017+X20617+X22017-3J172022>=0
X18017+X19017+X20017-3J181920>=0
X18017+X19017+X21017-31181921>=0
X18017+X20017+X21017-3J182021>=0
X18017+X20017+X22017-3J182022>=0
X18017+X21017+X22017-3J182122>=0
X19017+X20017+X21017-37192021>=0
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X19017+X20017+X22017-31192022>=0
X20017+X21017+X22017-3J202122>=0
X17017+X21017+X22017-31172122>=0
X12018-K12>=0

X13018-K13>=0

X14018-K14>=0

X15018-K15>=0

X16018-K16>=0

X17018-K17>=0

X18018-K18>=0

X19018-K19>=0

X20018-K20>=0

X21018-K21>=0

X22018-K22>=0

X23018-K23>=(0
X12018+X13018-2K1213>=0
X12018+X14018-2K1214>=0
X12018+X15018-2K1215>=0
X12018+X16018-2K1216>=0
X12018+X17018-2K1217>=0
X12018+X18018-2K1218>=0
X12018+X19018-2K1219>=0
X12018+X20018-2K1220>=0
X13018+X14018-2K1314>=0
X13018+X15018-2K1315>=0
X13018+X16018-2K1316>=0
X13018+X17018-2K1317>=0
X13018+X19018-2K1319>=0
X13018+X20018-2K1320>=0
X14018+X16018-2K1416>=0
X14018+X18018-2K1418>=0
X14018+X19018-2K1419>=0
X14018+X20018-2K1420>=0
X14018+X21018-2K1421>=0
X15018+X16018-2K1516>=0
X15018+X17018-2K1517>=0
X15618+X18018-2K1518>=0
X15018+X19018-2K1519>=0
X15018+X20018-2K1520>=0
X16018+X17018-2K1617>=0
X16018+X18018-2K1618>=0
X16018+X19018-2K1619>=0
X16018+X20018-2K1620>=0
X16018+X21018-2K1621>=0
X17018+X18018-2K1718>=0
X17018+X19018-2K1719>=0
X17018+X20018-2K1720>=0
X17018+X21018-2K1721>=0
X18018+X19018-2K1819>=0
X18018+X20018-2K1820>=0
X18018+X21018-2K1821>=0
X18018+X22018-2K1822>=0
X19018+X20018-2K1920>=0
X19018+X21018-2K1921>=0
X20018+X21018-2K2021>=0
X20018+X22018-2K2022>=0
X21018+X22018-2K2122>=0
X21018+X23018-2K2123>=0
X22018+X23018-2K2223>=0
X12018+X17018+X20018-3K121720>=0
X12018+X18018+X20018-3K121820>=0
X12018+X18018+X21018-3K12182i>=0
X12018+X20018+X22018-3K122022>=0



X13018+X17018+X20018-3K131720>=0
X14018+X18018+X20018-3K141820>~0
X14018+X20018+X21018-3K142021>=0
X15018+X18018+X20018-3K151820>=0
X15018+X18018+X21018-3K151821>=0
X15018+X18018+X22018-3K151822>=0
X16018+X17018+X22018-3K161722>=0
X16018+X18018+X20018-3K161820>=0
X16018+X18018+X21018-3K161821>=0
X17018+X18018+X20018-3Ki71820>=0
X17018+X18018+X21018-3K171821>=0
X17018+X18018+X22018-3K171822>=0
X17018+X19018+X20018-3K171920>=0
X17018+X20018+X21018-3K172021>=0
X17018+X20018+X22018-3K172022>=0
X18018+X19018+X20018-3K181920>=0
X18018+X19018+X21018-3K181921>=0
X18018+X20018+X21018-3K182021>=0
X18018+X20018+X22018-3K182022>=0
X18018+X21018+X22018-3K182122>=0
X19018+X20018+X21018-3K192021>=0
X19018+X20018+X22018-3K192022>=0
X20018+X21018+X22018-3K202122>=0
X17018+X21018+X22018-3K172122>=0
X13019-L13>=)

X14019-L14>=0

X15019-L15>=0

X166G19-L16>=0

X17019-L17>=0

X18019-1.18>=0

X19019-L19>=0

X20019-L20>=0

X21019-L.21>=0

X22019-L22>=0

X23019-1L.23>=)
X13019+X14019-2L.1314>=0
X13019+X15019-2L1315>=0
X130194X16019-2L1316>=0
X13019+X17019-2L1317>=0
X13019+X19019-21.1319>=0
X13019+X20019-21L.1320>=0
X14019+X16019-2L1416>=0
X14019+X18019-2L1418>=0
X14019+X19019-2L1419>=0
X14019+X20019-2L.1420>=0
X14019+X21019-2L1421>=0
X15019+X16019-2L1516>=0
X15019+X17019-2L.1517>=0
X15019+X18019-2L1518>=0
X15019+X19019-2L1519>=0
X15019+X20019-2L.1520>=0
X16019+X17019-2L1617>=0
X16019+X18019-21.1618>=0
X16019+X19019-2L1619>=0
X16019+X20019-2L1620>=0
X16019+X21019-2L1621>=0
X17019+X18019-21.1718>=0
X17019+X19019-21.1719>=0
X17019+X20019-2L1720>=0
X17019+X21019-2L1721>=0
X18019+X19019-2L1819>=0
X18019+X20019-21L1820>=0
X18019+X21019-2L1821>=0
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X18019+X22019-21.1822>=0
X19019+X20019-2L1920>=0
X19019+X21019-2L1921>=0
X20019+X21019-2L.2021>=0
X206019+X22019-21.2022>=0
X21019+X22019-2L.2122>=0
X21019+X23019-2L.2123>=0
X22019+X23019-21.2223>=0
X13019+X17019+X20019-3L131720>=0
X14019+X18019+X20019-3L141820>=0
X14019+X20019+X21019-3L142021>=0
X15019+X18019+X20019-3L151820>=0
X15019+X18019+X21019-3L151821>=0
X15019+X18019+X220619-3L151822>=0
X16019+X17019+X22019-3L161722>=0
X16019+X18019+X20019-31.161820>=0
X16019+X18019+X21019-3L161821>=0
X17019+X18019+X20019-31L171820>=0
X17019+X18019+X21019-3L171821>=0
X17019+X18019+X22019-31.171822>=0
X17019+X19019+X20019-3L171920>=0
X17019+X20019+X21019-3L17202i>=0
X17019+X20019+X22019-3L172022>=0
X18019+X19019+X20019-3L181920>=0
X18019+X19019+X21019-3L181921>=0
X18019+X20019+X21019-3L182021>=0
X18019+X20019+X22019-3L182022>=0
X18019+X21019+X22019-3L182122>=0
X19019+X20019+X21019-3L192021>=0
X19019+X20019+X22019-3L192022>=0
X20019+X21019+X22019-3L.202122>=0
X17019+X21019+X22019-3L172122>=0
X16020-M16>=0

X17020-M17>=0

X18020-M18>=0

X20020-M20>=0

X21020-M21>=0

X22020-M22>=0

X23020-M23>=0
X16020+X17020-2M1617>=0
X16020+X18020-2M1618>=0
X16020+X20020-2M1620>=0
X16020+X21020-2M1621>=0
X17020+X18020-2M1718>=0
X17020+X20020-2M1720>=0
X17020+X21020-2M1721>=0
X18020+X20020-2M1820>=0
X18020+X21020-2M1821>=0
X18020+X22020-2M1822>=0
X20020+X21020-2M2021>=0
X20020+X22020-2M2022>=0
X21020+X22020-2M2122>=0
X21020+X23020-2M2123>=0
X22020+X23020-2M2223>=0
X16020+X17020+X22020-3M161722>=0
X16020+X18020+X20020-3M161820>=0
X16020+X18020+X21020-3M161821>=0
X17020+X18020+X20020-3M171820>=0
X17020+X18020+X21020-3M171821>=0
X17020+X18020+X22020-3M171822>=0
X17020+X20020+X21020-3M172021>=0
X17020+X20020+X22020-3M172022>=0
X18020+X20020+X21020-3M182021>=0

F16



X18020+X20020+X22020-3M182022>=0
X18020+X21020+X22020-3M182122>=0
X20020+X21020+X22020-3M202122>=0
X17026+X21020+X22020-3M172122>=0
X17021-N17>=0

X20021-N20>=0

X21021-N21>=0

X22021-N22>=0

X23021-N23>=0
X17021+X20021-2N1720>=0
X17021+X21021-2N1721>=0
X20021+X21021-2N2021>=0
X20021+X22021-2N2022>=0
X21021+X22021-2N2122>=0
X21021+X23021-2N2123>=0
X22021+X23021-2ZN2223>=0
X17021+X20021+X21021-3N172021>=0
X17021+X20021+X22021-3N172022>=0
X20021+X21021+X22021-3N202122>=0
X17021+X21021+X22021-3N172122>=0
X21022-021>=0

X22022-022>=0

X23022-023>=0
X21022+X22022-202122>=0
X21022+X23022-202123>=0
X22022+X23022-202223>=0
X23022-P23>=0

Persamaan (4.2)

17

Bi01+B1201+B1301+B13501+B102+B1202+B1302+B1402+B1602+B1802+B13502+B13602+B14502+B146

02+B103+B1203+B1303+B1403+B1603+B1803+B13503+B13603+B14503+B14603+B104+
B1204+B1304+B1404+B1604+B1804+B13504+B13604+B14504-+B14604+B105+B1205+B1305+
B1405+B1605+B1805+B13505+B13605+B14505+B 14605=1

B201+B1201+B24601+B202+B1202+B2302+B2402+B2502+B2702+B2902+B23502+B24502+B24602+B203

+B1203-+B2303+B2403+B2503+B2703+B2903+B23503+B24503+B24603-+B204+B1204+B2304+

B2404+B2504+B2704+B2904+B23504+B24504+B24604+B205+B1205+B2305+B2405+B2505+B2705+

B2905+B23505+B24505+B24605+B206+B2306+B2406+B2506+B2706+B2906+B23506+B24506+
B24606=1

B1301+B13501+B302+B1302+B2302+B3402+B3502+B3602+B3802+B13502+B 13602+B23502+
B35602+B303+B1303+B2303+B3403-+B3503+B3603+B3803+B13503+B13603+B23503+B35603+
B304+B1304+B2304+B3404+B3504+B3604-+B3804+B13504+B13604+B23504+B35604+B305+
B1305+B2305+B3405+B3505+B3605+B3805+B13505+B13605+B23505+B35605+B306+B2306+
B3406+B3506+B3606+B3806+B23506+B35606=1
B24601+B402+B1402+B2402+B3402+B4502+B4602+B4702+B4902+B 14502+B14602+B24502+
B24602+B45602+B403+B1403+B2403+B3403+B4503+B4603+B4703+B4903+B14503+B 14603+
B24503+B24603+B45603+B404+B1404+B2404+B3404+B4504+B4604+B4704+B4904+B 14504+
B14604+B24504+B24604+B45604+B405+B1405+B2405+B3405+B4505+B4605+B4705+B4905+
B14505+B14605+B24505+B24605+B45605+B406+B2406+B3406+B4506+B4606+B4706+B4906+
B24506+B24606+B45606+B407+B4507+B4607+B4707+B4907+B45607=1
B13501+B502+B2502+B3502+B4502+B5602+B5702+B5802+B13502+B14502+B23502+B24502+
B35602+B45602+B503+B2503+B3503+B4503+B5603+B5703+B5803+B13503+B14503+B23503+
B24503+B35603+B45603+B504+B2504+B3504+B4504+B5604+B5704+B5804+B13504+B 14504+
B23504+B24504+B35604+B45604+B505+B2505+B3505+B4505+B5605+B5705+B5805+B 13505+
B14505+B23505+B24505+B35605+B45605+B506+B2506+B3506+B4506+B5606+B5706+B5806+
B23506+B24506+B35606+B45606+B507+B4507+B5607+B5707+B5807+B45607=1
B24601+B602+B1602+B3602+B4602+B5602+B6702+B6802+B6902+B13602+B14602+B24602+
B35602+B45602+B603+B1603+B3603+B4603+B5603+B6703+B6803+B6903+B13603+B 14603+
B24603+B35603+B45603+B604+B1604+B3604+B4604+B5604+B6704+B6804+B6904+B 13604+
B14604+B24604+B35604+B45604+B605+B1605+B3605+B4605+B5605+B6705+B6805+B6905+
B13605+B14605+B24605+B35605+B45605+B606+B3606+B4606+B5606+B6706+B6806+B6906+
B246056+B35606+B45606+B607+B4607+B5607+B6707+B6807+B6907+B45607+B608+B6708+
B6808+B6908=1



K18

B702+B2702+B4702+B5702+B6702+B7802+B7902+B703+B2703+B4703+B5703+B6703+B7803+
B7903+B704+B2704+B4704+B5704+B6704+B7804+B7904+B705+B2705+B4705+B5705+B6705+
B7805+B7905+B706+B2706+B4706+B5706+B6706+B7806+B7906+B4707+B5707+B6707+B73807+
B7907+B6708+B7808+B7908=1

B802+B1802+B3802+B5802+B6802+B7802+B8902+B803+B 1803+B3803+B5803+B6803+B 7803+
B8903+B804+B1304+B3804+B5804-+B6804-+B7804-+B3904-+B805+B1805+B3805+B5805+B6805+
B7805+B8905+B806+B3806+B5806+B6806+B7806+B8906+B807+B5807+B6]07+B7807+B8I0T+
B8038+B6808+B7808+B8908+B309+B8909=1
B902+B2902+B4902+B6902+B7902+B8%02+B903+B2903+B4903+B6903+B7903+B8903+B%04+
B2904+B4904+B6904+B7904+B8904+B9%05+B2905+B4905+B6905+B7905+B8905+B906+B2906+
B4906+B6906+B7906+B8906-+B9%07+B4907+B6907+B7907+B8907+B908+B6908+B7908+B8908+
B909-+B8%09=1

C10+C1011+C1012+C1013+C1019+C101113+C101119+D10+D101 1+Di012+D1013+D1014+D1015+
D1018+D1019+D101113+D101119+E10+E1012+E1013+E1014+E1015+E1018+E1019+E101113+
E101116+F10+F1012+F1013+F1014+F1015+F1018+F1019+G10+G1012+G1013+G10144+G1015+
G1018+G:1019=1

C11+C1011+C1112+C1113+C1119+C101113+C101 119+D11+D1011+D1112+D1113+D1114+D1119+
DI101113+D101119+D111920+E11+E1011+E1112+E1113+E11144E1119+E101 1 13+E101119+

E111920=1
CI2+C1112+C1213+C1219+D12+D1012+D1112+D1213+D1214+D1215+D1216+D1218+D1219+
D1220+D121820+E12+E1012+E1112+E1213+E1214+E1215+E1216+E1218+E1219+E1220+E121820+
El121821+F12+F1012+F1213+F1214+F1215+F1216+F1217+F1218+F1219+F1220+F121720+F121820+
F121821+G12+G1012+G1213+G1214+G1215+G1216+G1217+G1218+G1219+G1220+G121720+
G121820+G121821+G122022+H12+H1213+H1214+H1215+H1216+H1217+H1218+H1219+H1220+
H121720+H121820+H121821+H122022+112+11213+11214+11215+11216+11217+H11218+11219+11220+
1121720+1121820+1121821+1122022-1
CL3+C1013+C1113+Ci213+C101113+D13+D1G13+D1113+D1213+D1314+D1315+D1316+D1319+
DI1320+D101113+E13+E1013+E1113+E1213+E1314+E1315+E1316+E13 19+E1320+E101113+F 13+
F1013+F1213+F1314+F1315+F1316+F1317+F1319+F1320+F131720+G13+G1013+G1213+G1314+
G1315+G1316+G1317+G1319+G1320+G131720+H13+H1213+H1314+H1315+H1316+H1317+H1319+H132
0+H131720+113+11213 41131441131 5+11316+11317+11319+11320+1131720+)13+F1213+J13 14+
J1315+71316+J13174J1319+J1320+J131720+K13+K1314+K1315+K1316+K1317+K1319+K1320+
K131720+L13-+L1314+L1315+L1316+L1317+L1319+L1320+L131720=1
D14+D1014+D1114+D1214+D1314+D1416+D1418+D1419+D1420+D141820+E14+E1014+E1114+
E1214+E1314+E1416+E1418+E1419+E1420+E1421+E141820+E142021+F14+F1014+F1214+F1314+
F1416+F1418+F1419+F1420+F 1421 +F 141820+F 142021 +G14+G1014+G1214+G1314+G1416+G1418+G1419
+G1420+G1421+G141820+G142021+H14+H1214+H1314+H1416+H1418+H1419+H1420+
H14214+H141820+H142021+H14+11214+1314+11416+11418+11419+11420+11421-+1141820+1142021+
J14+71214+71314+11416+J1418+J1419+31420+J1421+1141820+1142021 +K14+K1214+K1314+K1416+K141
8+K1419+K1420+K1421+K141820+K 142021 +L14+L1314+L1416+1.1418+L1419+1L.1420+1.1421+
L.141820+1L.142021=1
D15+D1015+D1215+D1315+D1516+D1518+D1519+D1520+D151820+E15+E1015+E1215+E1315+
E1516+E1518+E1519+E1520+E151820+E151821+F15+F1015+F1215+F1315+F1516+F1517+F1518+
F15194+F1520+F151820+F151821+G15+G1015+G1215+G1315+G1516+GIS1T+GIS 1 8+G1519+G1520+G151
820+G151821+G151822+H15+H1215+H1516+H1517+H1518+H1519+H1520+H151820+
H151821+H1518224T15+11215+11315+11516+11517+11518+11519+11520+1151820-+1151821+1151822+
J15+J1215+J1315+11516+11517+11518+F1519+31520+7151820+7151821+1151822+K15+K1215+
K1315+K1516+K1517+K1518+K1519+K1520+K151820+K151821+K151822+L15+L1315+L1516+
L1517+L1518+L1519+1.1520+L151820+L151821+L151822=1
D16+D1216+D1316+D1416+D1516+D1618+D16194D1620+D161820+E16+E1216+E1316+E1416+
El1516tE1618+E1619+E1620+E1621+E161820+E161821+F16+F1216+F1316+F1416+F1516+F1617+
F1618+F1619+F1620+F1621+F161820+F161821+G16+Gi1216+G1316+G1416+G1516+G1617+G1618+G161
9+G1620+G1621+G161722+G161820+G161821+H16+H1216+H1316+H1416+H1516+H1617+
H1618+H1619+H1620+H1621+H161722+H161820+H161821+116+11216+11316+11416+11516+11617+
11618+11619+11620+11621+1161722+1161820+1161821+J16+J1216+T1316+}1416+J1516+J1617+]J1618+J1619
+J1620+F1621+J161722+J161820+)161821+K16+K1216+K1316+K1416+K1516+K1617+K1618+K1619+K16
204K 1621+K161722+K161820+K161821+L16+L1316+L1416+L1516+L1617+L1618+
L1619+L.1620+L1621+L161722+L.161820+L161821+M16+M1617+M1618+M1620+M1621+M161722+4M161
820+M161821=1
G172122+H172122+1172122+3172122+K172122+L172122+M172122+N1721 22+ F17+-F 121 7+F 1317+
F1517+F1617+F1718+F17194+F1720+F1721+F121720+F131720+F171820+F171821+F171920+



F19

F172021+F172022+G17+G1217+G1317T+G1517+G16 1 THGL1718+G1 TI9+G1 T20+G1721+G121720+
G131720+G161722+G171820+G171821+G171822+G171920+G172021+G172022+H1 7+H1217+H131 7+H15
17+H1617+H1718+H1719+H1720+H1721+H121720+H131720+H161722+H171820+H1 71821+
H171822+H171920+H172021+H172022+11 7411217 +H1317411517+[1617HI1 T18+11 7194H11720+H11 721+
1121720+1131720+1171820+1171821+1171822+1171920+1172021+1172022+J17+J 121 7+J1317+J151 7+
J1617+J1718+J1719+]11720+J1721+1121720+1131720+J161722+J171820+1171821+J171822+J171920+
J172021+1172022+K17+K1217+K131 7+K1517+HK1617+K 1718+K1719+K 1720+K1721+K 121720+
K131720+K161722+K171820-+K171821+K 171822+K171920+K172021+K172022+L17+L1317+L1517+L161
THL1718+L1719+L1720+L1721+L131720+L161722-+H.171820+L171821+L171822+L.171920+
L172021+L172022+M17+M1718+M1720+M1721+M161722+M171820+M171821+M171822+
M172021+M1720224N17+N1720+N1721+N172021+N172022=1
DI18+D1018+D1218+D1418+D1518+D1618+D1819+D1820+D121820+D1418204+D151820+D 161820+
D181920+E18+E1018+E1218+E1418+E1518+E1618+E1819+E1820+E1821+E121820+E121821+
E141820+E151820+E151821+E161820+E161821+E181920+E181921+E182021+F18+F1018+F1218+
F1418+F1518+F1618+F1718+F1819+F1820+F1821+F121820+F121821+F141820+F151820+F151821+
F161820+F161821+F171820+F171821+F181920+F181921+F182021+G18+G1018+G1218+G1418+
G1518+G1618+G1718+G1819+G1820+G1821+G1822+G121820+G121821+G141820+G151820+
G151821+G151822+G161820+(G161821+G171820+G171821+G171822+G181920+G181921+G182021+G182
022+G182122+H18+H1218+HI1418+H1518+H1618+H1718+H1819+H1820+H1821+H1822+
H121820+H121821+H141820+H151820+H151821+H151822+H161820+H161821+H171820+H171821+HI171
822+H181920+H181921+H182021+H182022+H182122+118+11218+11418+[1518+I1618+11718+
11819+11820+11821+11822+1121820+1121821+1141820+1151820+1151821+1151822+1161820+1161821+
1171820+1171821+1171822+1181920+1181921+1182021+1182022+1182122+J18+J1218+J1418+J1518+
J1618+J1718+J1819+J1820-+J1821+J1822+)121820+]J121821+J141820+3151820+3151821+J151822+
J161820+J161821+J171820+J171821+J171822+J181920+J181921+J182021+J182022+J182122+K 18+
Ki1218+K1418+K1518+K1618+K1718+K1819+K1820+K1821+K1822+K121820+K121821+K 141820+
K151820+K151821+K151822+K161820+K161821+K171820+K171821+K171822+K181920+K181921+K 182
021+K182022+K182122+L18+L.1418+L1518+L1618+L1718+L1819+L1820+L.1821+L1822+
L141820+L151820+L151821+L151822+1.161820+L.161821+L171820+L.171821+L.171822+L 181920+
L181921+L182021+L182022+L182122+M18+M1618+M1718+M1820+M1821+M1822+M161820+
M161821+M171820+M171821+M171822+M1820214+M182022+M182122=1
C19+C1019+C1119+C1219+Ci01119+D19+D1019+D1119+D1219+D1319+D1419+D1519+D1619+
D1920+D1C1119+D111920+D181920+E19+E1019+E1 1194E121HEI3 1HE141+E1519+E1619+
E1819+E1920+E1921+E101119+E111920+E181920+E181921+E192021+F194+F1019+F1219+F1319+
F1419+F1519+F1619+F1719+F1819+F1920+F1921+F181920+F181921+F19202 1+G19+G1019+G1219+G131
H+G1419+G1519+-G161HG1719+G1819+G1920+G1921+G171920+G181920+G 181921+
G192021+G192022+H19+H1219+H1319+H1419+H1519+H1619+H1719+H1819+H1920+H1921+
H171920+H181920+H181921+H192021+H192022+H19+11219+H13 1 9+114 19411 519+H11619+11719+
11819+11920+11921+41171920+1181920+1181921+1192021+[192022+J19+J1219+J1319+J1419+J1519+
J1619+J1719+J1819+J1920+J1921+J171920+)J181920+J181921+J192021+J192022+K19+K 1219+
K1319+K14194K1519+K1619+K1719+K1819+K1920+K1921+K171920+K181920+K 181921+
K192021+K192022+L1941L1319+L1419+L1519+L1619+L1719+L1819+L1920+L.1921+1L.171920+
L181920+1L181921+L192021+L192022=1
D20+D1220+D1320+D1420+D1520+D1620+D1820+D1920+D111920+D121820+D141820+D151820+
D161820+D181920+E20+E1220+E1420+E1520+E1620+E1820+E1920+E2021+E111920+E121820+
E141820+E142021+E151820+E161820+E181920+E182021+E192021+F20+F1220+F 1320+ F1420+
F1520+F1620+F17T20+F 1820+ F1920+F2021+F121720+F121820+F131720+F141820+F142021+
F151820+F161820+F171820+F171920+F172021+F172022+F181920+F182021+F192021+G20+G1220+G132
0+G1420+G1520+HG1620+G1720+G1820+G1920+G2022+G121720+G121820+5122022+
G131720+G141820+G142021+G151820+G161820+G171820+G171920+G172021+G172022+G181920+G182
021+G182022+G192021+G192022+G202122+H20+H1220+H1320+H1420+H1520+H1620+
H1720+H1820+H1920+H2021+H2022+H121720+H121820+H122022+H131720+H141820+H142021+
H151820+H161820+H171820+H171920+H172021+H172022+H181920+H182021+H182022+H192021+H192
022+H202122+120+11220+11320+E1420+11520+11620+11720+11820-+11920+12021+12022+
1121720+1121820+1122022+1131720+1141820+1142021-+-1151820+1161820+11 71 820+1171920+1172021+
1172022+1181920+1182021+1182022+1192021+1192022+1202122+J20+J1220+J1320+J1420+J1520+
J1620+31720+11820+11920+J2021+J2022+J121720+J121820+J122022+J131720+]141820+J142021+
J151820+J161820+7171820+1171920+71720214+-3172022+J181920+ 718202 1+J182022+7192021+
J192022+J202122+K20+K1220+K1320+K 1420+K 1520+K 1620+K 1720+ K 1820+K 1920+K2021+
K2022+K121720+K121820+K122022+K131720+K141820+K142021+K151820+K161820+K171820+
K171920+K172021+K172022+K181920+K 182021+K 182022+K 192021+K 192022+K202122+L.20+
L1320+L.1420+L1520+1.1620+1.1720+L1820+L1920+L2021+L2022+L131720+L141820+L142021 +
L151820+1.161820+1.171820+L171920+L.172021+L.172022+1.181920+L 182021+L182022+1.192021+



20

L192022+1.202122+M20+M1620+M1720+M1820+M202 1+M2022+M161820+M171820+-M172021+
M172022+M182021+M182022+M202122+N20+N1720+N2021+N2022+N17202 14N 172022+

N202122-=1

GU72122+H1 72122+ 11 72122+1172122+K 172122401 72122+M1721224N1721224+E2 1+E1421+E162 1+
E18214E1921+E2021+E121821+E142021+E151821+E161821+E181921+E182021+E192021+F21+
F1421+F1621+F1721+F1821+F1921+F2021+F121821+F142021+F151821+F161821+F171821+
F172021+F181921+F182021+F192021+G21+G1421+G1621+G1721+G1821+G1921+G2021+G2122+
G121821+G142021+G151821+G161821+G171821+G172021+G181921+G182021+G182122+G192021+G202
122+H21+H1421+H1621+H1721+H1821+H1921+H2021+H2122+H2123+H121821+H142021+
Hi51821+H161821+H171821+H172021+H181921+H182021+H182122+H192021+H202122+12 1+
11421-+H1621+11721+11821+11921+12021+12122+12123+1121821+1142021 H[151821+1161821+1171821+
1172021+1181921+H182021+[182122+1192021-+1202122+)21+J1421+J1621+J1721+J 182 1+F1921+4]2021+]J212
2+J2123+71218214J142021+7151821+J161821+J171821+J172021+J181921+J182021+J182122+
J192021+J202122+K21+K1421+K1621+K1721+K1821+K1921+K2021+K2122+K2123+K 121821
K142021+K151821+K161821+K171821+K172021+K181921+K182021+K182122+K192021+K202122+1L.21+
L1421+L1621+L1721+ L1821+L1921+L2021+L.2122+1.2123+L.142021+L151821+L.161821+
L171821+L172021+L181921+L182021+L182122+1L.192021+L202122+M21+M1621+M1721+M1821+
M2021+M2122+M2123+M161821+M171821+M172021+M182021+M182122+M202122+N21+N1721+N202
1+N2122+N2123+N172021+N202122+021+02122+02123=1
G172122+H172122-+1172122+1172122+K172122+L172122+M172122+N172122+
G22+G1822+G2022+G2122-+HG122022+G151822+G161722+G171822+G172022+G182022+G182122+
G192022+G202122+H22+H1822+H2022+H2122+H2223+H122022+H151822+H161722+H171822+
H172022+H182022-+H182122+H192022+H202122+122+11822+12022+12122+12223+1122022+1151822+
1161722+1171822+1172022+1182022+1182122+1192022+1202122+J22+)1822+J2022+J2122+J2223+
J122022+1151822+T161722+J171822-+7172022+1182022-+J182122+3192022+J202 1 22+K22+K 1822+
K2022+K2122+K2223+K122022+K151822+K161722+K171822+K172022+K 182022+K 182122+
K192022+K202122+1.22+1.1822+01L.2022+1L.2122+1.2223+1.151822+L.161722+L171822+1.172022+
L182022+1.182122+L192022+1.202122+M22+M1822+M2022+M2122+M2223+M161722+M171822+
MI172022+M182022+M182122+M202122+N22+N2022+N2122+N2223+N172022+N202122+022+
02122+02223=1
H23+H2123+H2223+123+12123+12223+123-+52123+J2223+K23+K2123+K2223+1.23+1.2123+1.2223+
M23+M2123+M2223+N23+N2123+N2223+023+02123+02223+P23=1

Persamaan (4.3)

B101+B201+B1201+ B1301+B13501+B24601-X1=0
B102+B202+B302+B402+B502+B602+B702+B802+B902+B1202+B1302+B1402+B1602+B 1802+
B2302+B2402+B2502+B2702+B2902+B3402+B3502+B3602+B3802+B4502+B4602+B4702+B4902+
B5602+B5702+B5802+B6702+B6802+B6902+B7802+B7902+B8902+B13502+B13602+B 14502+
B14602+B23502+B24502+B24602+B35602+B45602-X2=0
B103+B203+8303+B403+B503+B603+B703+B803+B903+B1203+B1303+B 1403+B 1603+B 1803+
B2303+B2403+B2503+B2703+B2903+B3403+B3503+B3603+B3803+B4503+B4603+B4703+B4903+
B5603+B5703+B5803+B6703+B6803+B6903+B7803+B7903+B8903+B13503+B13603+B 14503+
B14603+B23503+B24503+B24603+B35603+B45603-X3=0
B104+B204+B304+B404+B504+B604+B704+B804+B904+B1204+B1304+B1404+B1604+B 1804+
B2304+B2404+B2504+B2704+B2904+B3404+83504-+B3604+B3804+B4504+B4604+B4704+B4904+
B5604+B5704+B5804+B6704+B6804+B6904+B7804+B7904+B8904+B13504+B13604+B 14504+
B14604+B23504+B24504+B24604+B35604+B45604-X4=0
B105+B205+B305+B405+B505+B605+B705+B305+B905+B1205+B1305+B1405+B1605+B 1805+
B2305+B2405+B2505+B2705+B2905+B3405+B3505+B3605+B33805+B4505+B4605+B4705+B4905+
B5605+B5705+B5805+B6705+B6805+B6905+B7805+B7905+B8905+B13505+B13605+B 14505+
B14605+B23505+B24505+B24605+B35605+B45605-X5=0
B206+B306+B406+B506+B606+B706+B806+B906+B2306+B2406+B2506+B2706+B2906+B3406+
B3506+B3606+B3806+B4506+B4606+B4706+B4906+B5606+B5706+B5806+B6706+B6806+B6906+
B7806+B7906+B8906-+B23506+B24506+B24606+B35606+B45606-X6=0
B407+B507+B607+B707+B807+B907+B4507+B4607+B4707+B4907+B5607+B5707+B5807+B6707+
B6807+B6907+B7807+B7907+B8907+B45607-X7=0
B608+B708+B308+Bo08+B6708+B6808+B6908+B7808+B7908+B8908-X8=0
B809+B909+B8909-X9=0

C10+C11+C12+C13+C19+C101 1+C1012+C1013+C1019+C1112+C1113+C1119+C1213+C1219+
C101113+C101119-X10=0
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D10+DI+D124D13+D144D15+D16+D18+D19+D20+ D101 14 D10124D1013+D1014+D1015+D10184+D1019
+D11i2+D1113+D1114+D1119+D1213+D1214+D1215+D1216+D1218+D1219+D1220+D1314+D1315+D13
16+D13194D1320+D1416+D1418+D1419+D1420+D1516+D1518+D1519+D1520+D1618+
D1619+D1620+D1819+D1820+D1920+D101113+D101119+D111920+D121820+D141820+D1 51820+
D161820+D181920-X11-0

E10+ETI+EI24+EI3+E14+E1SHE16+EI8+E19+E20+E21+E101 1+E10124E1013+E1014+E1015+E1018+E101
SHEITI2+EI113+EI14+E1119+E1213+EI214+E1215+E1216+E1218+E1219+E1220+E13 14+
E1315+E1316+E1319+E1320+E1416+E1418+E1419+E1420+E1421+E1516+E1518+E1519+E1520+
E1618+E16195+E1620+E162 1+E181HE1820+E1821+E1920+E1921+E2021+E101 1 13+E1011 19+
E111920+E121820+E121821+E141820+E142021+E151820+E151821+E161820+E161821+E181920+
E181921+E182021+E192021-X12=0)

F10+F12+F13+F14+F15+F16+F17+F18+F19+ F20+ F21+F1012+F10134F1014+F101 5+F1018+F1019+
F1213+F1214+F1215+F1216+F1217+F1218+F1219+F1220+F 13 14+F1315+F1316+F1317+F1319+
F1320+F1416+F1418+F1419+F1420+F 1421+F1516+F1517+F1518+F1519+F1520+F1617+F1618+
F1619+F1620+F1621+F1718+F17194F1720+F1 721+F1819+Fi820+F1821+F1920+F1921+F202 1+
F121720+F121820+F121821+F131720+F141820+F142021+F151820+F151821+F161820+F161821+
F171820+F171821+F171920+F172021+F172022+F181920+F181921+F182021+F192021-X13=0
G172122+G10+G12+G13+G14+G15+G16+G1 T+G18+G19+G20+G21+G22+G1012+G1013+HG1014+
G1015+G1018+G1019+G1213+G1214+G1215+G1216+G1217+G1218+G1219+G1220+G1314+G1315+G131
6+G1317+G1319+G1320+G1416+G1418+G1419+G1420+G1421+G1516+G1517+G1518+G1519+G1520+Gl
617+G1618+G1619+G1620+G1621+G1718+G1719+G1720+G1721+G1819+G1820+G182 1+
G1822+G1920+G1921+G52021+G2022+G2122+G121720+G121820+G121821+G122022+HG131720+
G141820+G142021+G151820+G151821+G151822+G161722+G161820+G161821+G171820+G171821+G171
822-+G171920+G172021+G172022+G181920+G181921+G182021+G182022+G182122+G192021+G192022+
G202122 X140

H172122+H12+H13+H14+H15+-H16+H17+H18+H19+H20+ H21+H22+H23+H1213+H1214+H1215+
H1216+tH1217+H1218+H1219+H1220+H1314+H1315+H1316+H1317+H1319+H1320+H1416+H1418+H141
9+H1420+H1421+H1516+H1517+H1518+H1519+H1520+H1617+H1618+HI619+H1620+H1621+H1718+H1
TI9+H1720+H1721+H1819+H1820+H1821+H1822+H1920+H1921+H2021+H2022+H2122+H2123+H2223+
HIi21720+H121820+H121821+H122022+H131720+H141820+H142021+H151820+
H151821+H151822+H161722+H161820+H161821+H171820+H171821+-H171822+H171920+H172021+
H172022+H181920+H181921+H182021+H182022+H182122+H192021+H192022+H202122 —-X15=0
11721224112+11 3-H14+H11 5116411 7+ 1 8 H 1 9+ 120+ 12 1+122-+H123+H1213+H11 2 14+H11 21 5+11216+11217+
11218+11219+11220+11314+11315H1316+11317+11319+11320+11416+11418+11419+11420+] 1421+
[1516+H1517+I1518+11519+[1520+11617+H1618+11619-+H1620+11621+11718+11719+11720+11721+
11819+11820+11821+11822+11920+11921+12021+12022+12122-+12123+12223+1121720+1121820+
11231821+1122022-+1131720+1141820+1142021+1151820+1151821+1151822+1161722+1161820+
1161821+1171820+1171821+1171822+1171920+1172021+1172022+1181920+1181921+1182021+
1182022+1182122+1192021+1192022+1202122 —-X16=0

1721224712+ F13+J14+J15+116HT 1 7+18+T194120+)21+322+123+)1213+J1214+J1215+31216+)1217+
J1218+J1219+)1220+11314+)1315+J1316H71317+)1319+J1320+11416+T1418+J1419+F1420+)1421+
JIS16+T1517+J1518+T1519+T1520+F1617+11618+J1619+116203T1621+J1718+J1719+11720+J1721+
JIS19+J1820+J1821+J1822+J1920+71921+12021+]J2022+)2122+)2123+4)2223+1121720+J121820+
J121821+J122022+J131720+1141820+J142021+J151820+J151821+)151822+]161722+)J161820+
J161821+J171820+J171821+J171822+]171920+3172021+J172022+J181920+1181921+)182021+
J182022+J182122+J192021+]192022+J202122-X17=0
KI172122+K124K13+K14+K15+K16+K 1 7T+K18+K 194+ K20+ K21+K22+K23+K 1213+K1214+K1215+
K1216+K1217+K1218+K1219+K1220+K1314+K1315+K1316+K1317+K1319+K1320+K 1416+
K1418+K1419+K1420+K 14214+K1516+K1517+K1518+K15194K 1520+K1617+K1618+K 1619+
K1620+K1621+K1718+K1719+K1720+K1721+K1819+K1820+K1821+K1822+K1920+K1921+
K2021+K2022+K2122+K2123+K2223+K121720+K121820+K121821+K 122022+K131720+K 141820+
K142021+K151820+K151821+K151822+K161722+K161820+K161821+K171820+K171821+K171822+K171
920+K172021+K172022+K181920+K 181921+K 182021+K182022+K182122+K192021+K192022+K202122-
X18=0

L172122+L13+L14+L15+L16+L17+L18+L19+.20+L21+L. 22+ 23+L.1314+L1315+L1316+L1317+
L1319+L1320+L1416+L1418+L1419+L.1420+L1421+L1516+L1517+L1518+L1519+L1520+L1617+
L1618+L1619+L1620+L1621+HL.1718+L1719+L1720+L1721+L1819+L1820+1.1821+1.1822+L. 1920+
L1921+L2021+1L.2022+1.2122+1.2123+L.2223+L.131720+L 141820+L142021+L151820+L 151821+
L151822+1.161722+L161820+L161821+L171820+1.171821+L171822+1.171920+L172021+L172022+
L181920+L181921+L182021+1 182022+ 182122+1.192021+L192022+L.202122-X19=0
M172122+M16+M17+M18+MZ20+-M2 HM22+M23+M 161 7+M1618+M1620+M1621+M1718+M1720+M1721
+M1820+M1821+M1822+M2021+M2022+M2122+M2123+M2223+M161722+M161820+
MI161821+M171820+-M171821+M171822+M172021+M172022-+HM182021+M182022+M 182122+
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MZ202122-X20=0
N172122+N17+N20+N21+N22+N23+N1720+N1721+N2021+N2022+N2122+N2123+N2223+N172021+
N172022+N202122-X21=0

021+022+023+02122+02123+02223-X22=0

P23-X23=0

Persamaan (4.4)

2584.214B101+2584.214B201+2548.214B1201+ 6460.535B1301+7106.5885B13501+7106.5885B24601-B1=0
2584 214B102+2584 214B202+3876.321B302+3876.321B402+646.0535B502+646.0535B602+
677.178B702-+677.178B802+646.0535B902+2548.214B1202+6460.535B1302+6460.535B1402+
3230.2675B1602+3631.392B1802+6460.535B2302+6460.53582402+3230.2675B2502+3631.3928270243230.
2675B2902+3876.321B3402+4522.3745B3502+4522.3745B3602+4533.499B3802+
4532.3745B4502+4532.3745B4602+4553.499B4702+4532 3745B49024646.0535B5602+
677.178B5702+677.178B5802+677.178B6702+677.178B6802+646.0535B6902+677.178B 7802+
677.178B7902+677.178B8902+7106.5885B13502+7106.5885B13602+7106.5885B 14502+
7106.5885B14602+7106.5885B23502+7106.5885824502+7106.5885B24602+4522.3745B35602+
4522.3745B45602-B2=0
2584.214B103+2584.214B203+3876.321B303+3876.321B403+646.0535B503+646.0535B603+
677.178B703+677.178B803+646.0535B903+2548.214B1203+6460.535B1303+6460.535B 1403+
3230.2675B1603+3231.17926B1803+6460.535B2303+6460.535B2403+3230.2675B2503+
3631.39282703+3230.2675B2903+3876.321B3403+4522.3745B3503+4522 3745B3603+
4533.499B3803+4532.3745B4503+4532.3745B4603+4553 499B4703+4532.3745B4903+
646.0535B5603+677.178B5703+677.178B5803+677.178B6703+677.178B6803+646.0535B6%03+
647.87703B7803+677.178B7903+677.178B8903+7106.5885B13503+7106.5885B13603+
7106.5885B14503+7106.5885B14603+7106.5885B23503+7106.5885B24503+7106.5885824603+
4522.3745B35603+4522.3745B45603-B3=0
2584.214B104+2584.214B204+3876.321B304+3876.321B404+646.0535B504+646.0535B604+
677.178B704+677.178B804+646.0535B904+2548.214B1204+6460.535B 1304+6460.535B1404+
3230.2675B1604+3231.17926B 1804+6460.535B2304+0460.535B2404+3230.2675B2504+
3631.392B2704+3230.2675B2904+3876.321B3404+4522.3745B3504+4522.3745B3604+
4533.499B3804+4532.3745B4504+4532.3745B4604+4553.499B4704+4532.3745B4904+
646.0535B5604+677.178B5704+677.178B5804+677.178B6704+677.178B6804+646.0535B6904+
647.87704B7804+677.178B7904+677.178B8904+7106.5885B13504+7106.5885B13604+
7106.5885B14504+7106.5885B14604+7106.5885B23504+7106.5885B24504+7106. 5885824604+
4522 3745B35604+4522.3745B45604-B4=0
2584.214B105+2584.214B205+3876.321B305+3876.321B405+646.0535B505+646.0535B605+
677.178B705+677.178B805+646.05358905+2548.214B1205+6460.535B1305+6460.535B1405+
3230.2675B1605+3231.17926B1805+6460.535B2305+6460.535B2405+3230.2675B2505+
3631.392B2705+3230.2675B2905+3876.321B3405+4522.3745B3505+4522 374583605+
4533.499B3805+4532.3745B4505+4532.3745B4605+4553.499B4705+4532.3745B4905+
646.0535B5605+677.178B5705+677.178B5805+677.178B6705+677.178B6805+646.0535B6905+
647.87705B7805+677.178B7905+677.178B8905+7106.5885B13505+7106.5885B13605+
7106.5885B 14505+7106.5885B14605+7106.5885B23 505+7106.5885B24505+7106.5885B24605+
4522 3745B35605+4522 3745B45605-B5=0
2584.214B206+3876.321B306+3876.321B406+646.0535B506+646.0535B606+677.178B706+
677.178B806+646.0535B906+6460.535B2306+6460.535B2406+3230.2675B2506+3631.392B2706+
3230.2675B2906+3876.321B3406+4522.3745B3506+4522.3745B3606+4533.499B3806+
4532.3745B4506+4532.3745B4606+4553 499B4706+4532.3745B4906+646.0535B5606+
677.178B5706+677.178B5806+677.178B6706+677.178B6806+646.0535B6906+677.1 78B7806+
677.178B7906+677.178B8906+7106.5885B23506+7106.5885B24506+7106.5885B24606+
4522.3745B35606+4522 3745B45606-B6=0
3876.321B407+646.0535B507+646.0535B607+677.178B707+677.178B807+646.0535B907+
4532 3745B4507+4532 3745B4607+4553 .499B4707+4532 3745B4907+646.0535B5607+677 178BS707+
677.178B5807+677.178B6707+677.178B6807+646.0535B6907+677.178B7807+677.178B7907+
677.178B8907+4522.3745B45607-B7=0
646.0535B608+677.178B708+677.178B808+646.0535B908+677 1 78B6708+677.178B6808+
646.0535B6908+677.178B7808+677.178B7908+677.178B8908-B8=0
677.178B809+646.0535B909-+677.178B8909-B9=0
671.1185C10-+660.0821C11+646.0535C12+646.0535C13+672 8176C19+685.1471C1011+
671.1185C1012 + 671.1185C1013 + 660.90734C1019 + 660.0821C1112 + 660.0821C1113 + 686.8462C1119 +
646.0535C1213+672.8176C1219 + 685.1471C101113 + 711.9112C101119-B10=0

671.1185D10 + 660.0821D11 + 646.0535D12 + 646.0535D13 + 682.4105D14 + 680.3356D15 +
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646.0535D16 + 646.0535D18 + 672.8176D19 + 646 0535D20 + 685.1471D1011 + 671.1185D1012 +
671.1185D1013 + 663.65654D1014 + 663.06192D1015 + 671.1185D1018 + 660.90734D1019 +
660.0821D1112 +660.0821D1113 + 696.4392D1114 + 686.8462D1119 + 646.0535D1213 + 682.4105D1214 +
680.3356D1215 + 646.0535D1216 + 646.0535D1218 + 672.8176D1219 +

646.0535D1220 + 682.4105D1314 + 680.3356D1315 + 646.0535D1316 + 672.8176D1319 + 646.0535D1320 +
682.4105D1416 + 682.4105D1418 + 709.1746D1419 + 682 4165D1420 + 680.3356D1516 + 680.3356D1518
+707.0997D1519 + 680.3356D1520 + 646.0535D 1618 +

672.8176D1619 + 646.0535D1620 + 672.8176D1819 + 646.0535D1820 + 672.8176D1920 + 685.1471D101113
+711.9112D101119+686.8462D111920+646.0535D121820+682.4105D 141820+
680.3356D151820+646.0535D161820+671.1185D181920-B11=0
671.1185E10+660.0821E11+646.0535E12+646.0535E13+682.4105E14+680.3356E15+646.0535E1 6+
646.0535E18+672 8176E19+646.0535E20+646.0535E21+685.1471E1011+671.1185E1012+
671.1185E1013+663 .65654E1014+663 .06192E1015+671. 1 185E1018+660.90734E1019+660.0821E1112+660.0
821E1113+696.4392E1114+686.8462E1119+646.0535E1213+682.4105E1214+680.3356E1215+
646.0535E1216+646.0535E1218+672.8176E1219+646.0535E1220+682.4105E1314+680.3356E1315+
646.0535E1316+672.8176E1319+646.0535E1320+682 4105E1416+682.4105E1418+709.1746E1419+
682.4105E1420+682.4105E1421+680.3356E1516+680.3356E1518+707.0997E1519+680.3356E1520+
646.0535E1618+672.8176E1619+646.0535E1620+646.0535E1621+672.8176E1819+646.0535E1820+
646.0535E1821+672 8176E1920+672 8176E19214646.0535E2021+685.1471E101113+
711.9112E101119+686.8462E111920+646.0535E121820+646.0535E121821+682 4105E141820+
682.4105E142021+680.3356E151820+680.3356E151821+646.0535E161820+646.0535E161821+
672.8176E181920+672 8 1T6E181921+646.0535E182021+672.8 1 76E192021-B12 =0
671.1185F10+646.0535F12+646.0535F13+682.4105F 14+680.3356F 15+646.0535F16+646 0535F17+
646.0535F18+672.8176F19+646.0535F20+646.0535F21+671.1185F1012+671.1185F1013+
663.65654F1014+663 .06192F1015+671.1185F1018+660.90734F 1019+646.0535F1213+682.4105F1214+680.3
356F1215+646.0535F1216+646.0535F1217+646.0535F1218+672.8176F1219+646.0535F 1220+
682.4105F1314+680.3356F1315+646.0535F1316+646.0535F1317+672 8176F1319+646.0535F 1320+
682.4105F1416+682.4105F1418+709.1746F 1419+682 4105F1420+682.4105F1421+680.3356F 1516+
680.3356F1517+680.3356F1518+707.0997F1519+680.3356F 1520+646.0535F1617+646.0535F 1618+
672.8176F1619+646.0535F1620+646.0535F1621+646.0535F1718+672.8176F1719+646.0535F 1720+
646.0535F1721+672.8176F 1813+646.0535F1820+646.0535F1821+672 81 76F1920+672.8176F 1921+
646.0535F2021+646.0535F121720+646.0535F121820+646.0535F121821+646.0535F 131720+
672.4105F141820+672 4105F142021+680.3356F 1 51820+680.3356F151821+646.0535F 161820+
©646.0535F161821+646.0535F171820+646.0535F171821+672.8176F 171920+646.0535F 172021+
672.8176F181920+672.8176F181921+646.0535F182021+672 8176F192021-B13=0
646.0535G172122-+671.1185G10+646.0535G12+646.0535G13+672.4105G14+680.3356G15+

646 .0535G16+646.0535G17+646.0535G18+672 8176G 19+646 0535 G20+ 646.0535G21+646.0535G22+
671.1185G1012+671.1185G1013+663.65654G1014+663.06192G1015+671.1185G1018+
660.90734G1019+646.0535G1213+672.4105G1214+680.3356G1215+646.0535G1216+646.0535G1217+646.0
535G1218+672.8176G1219+646.0535G1220+672.4105G1314+680.3356G1315+646.0535G1316+
646.0535G1317+672.8176G1319+646.0535G1320+672.4105G1416+672 4105G1418+709.1746G 1419+
672.4105G1420+672.4105G1421+680.3356G1516+680.3356G1517+680.3356G1518+707.0997G1519+
680.3356G1520+646.0535G1617+646.0535G16184672.8176(31619+646.0535(G1620+646 0535G1621+
646.0535G1718+672.8176G1719+646.0535G1720+646.0535G1721+672.8176G1819+646.0535G 1820+
646.0535G1821+646.0535G1822+672.8176G1920+672.8176G1921+646.0535G2021+646.0535G2022+
646.0535(G2122+646.0535G121720+646.0535G121820+646.0535G121821+646.0535G122022+
646.0535G131720+672 4105G141820+672.4105G142021+680.3356G151820+680.3356G151821+
680.3356G151822+646.0535G161722+646.0535G161820+646.0535G161821+646.0535G171820+
646.0535G171821+646.0535G171822+672 8176G171920+646.0535G172021+646.0535G172022+
672.8176G181920+672.8176G181921+646.0535G182021+646.0535G182022+646.0535G182122+
672.8176G192021+672.8176G192022+646.0535G202122-B14=0
646.0535H172122+646.0535H12+646.0535H13+672.4105H14-+680.3356H15+646.0535H16+
646.0535H17+646.0535H18+672 8176H19+646 0535 H20+ 646.0535H21+646.0535H22+646.0535H23+
646.0535H1213+672.4105H1214+680.3356H1215+646.0535H1216+646.0535H1217+646.0535H1218+
672.8176H12159+646.0535H1220+672 4105H1314+680.3356H1315+646.0535H1316+646.0535H1317+
672.8176H1319+646.0535H1320+672.4105H1416+672.4105H1418+709.1746H1419+672.4105H1420+
672.4105H1421+680.3356H1516+680 3356H1517+680.3356H1518+707 0997H1519+680.3356H1520+
646.0535H1617+646.0535H1618+672.8176H1619+646.0535H1620+646.0535H1621+646.0535H1718+
672.8176H1719+646.0535H1720+646.0535H1721+672.8176H1819+646.0535H1820+646.0535H1821+
646.0535H1822+672.8176H1920+672.8176H1921+646.0535H2021+646.0535H2022+646 0535H2122+
646.0535H2123+646.0535H2223+646.0535H121720+646.0535H121820+646.0535H121821+
646.0535H122022+646.0535H131720+672.4105H141820+672.4105H142021+680.3356H151820+
680.3356H151821+680.3356H151822+646.0535H161722+646.0535H161820+646.0535H16182 1+
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646.0535H171820+646.0535H171821+646.0535H171822+672.8176H171920+646.0535H172021+
646.0535H172022+672.8176H181920+672 8176H181921+646.0535H182021+646.053 5H 182022+
646.0535H182122+672.8176H192021+672.8176H192022+646.0535H202122-B15=0
646.05351172122+646.0535112+646.0535113+672.4105114+680.3356115+646.0535116+646.053511 7+
646.0535118+672.8176119+646.0535120+646.0535121+646.0535122+646 0535123+646.05351121 3+
672.410511214+680.335611215+646.053511216+646.053511217+646.053511218+672.817611219+
646.053511220+672.410511314+680.335611315+646.053511316+646 05351131 7+672.81 7611319+
646.053511320+672.410511416+672.410511418+709.174611419+672.410511420+672.410511421+
680.335611516+680.335611517+680.335611518+707.099711519+680.335611520+646.053511617+
646.0535F1618+672 817611619+646.053511620+646.053511621+646.053511718+672.817611719+
646.053511720+646.053511721+672.817611819+646.053511820+646.053511821+646.053511822+
672.817611920+672.817611921+646.053512021+646.053512022+646 0535121224+646.053512123+
646.053512223+646.05351121720+646.05351121820+646.05351121821+646 05351122022+
646.05351131720+672.41051141820+672.41051142021+680.33561151820+680.33561151821+
680.33561151822+646.05351161722+646.05351161820+646.05351161821+646.053511 71820+
646.05351171821+646.05351171822+672. 81761171920+646.05351172021+646 05351172022+
672.81761181920+672. 8176118192 1+646.05351182021+646.05351182022+646. 05351182122+
672.81761192021+672.81761192022+646.05351202122-B16=0
646.05353172122+646.0535)12+646.0535J13+672.4105514+680.3356)15+646.0535116+646.0535) 1 T+
646.0535J18+672.8176J19+646.0535J20+646.0535J21+646.0535J22+646.0535J23+646.0535J1213+
672.410531214+680.335651215+646.0535J1216+646.0535J1217+646.053571218+672 8176J1219+
646.0535J1220+672.4105J1314+680.3356J1315+646.0535J13 16+646.0535]1317+672.8176J13 19+
646.053511320+672.4105F1416+672.4105J1418+709.1746J1419+672 4105314204672 410551421+
680.3356J1516+680.335671517+680.3356J1518+707.0997J1519+580.335631520+646 0535J161 7+
646.0535J1618+672.8176J1619+646.053551620-+646.0535J1621+646.0535I11718+672.8 1 T6J 1719+
646.0535J1720+646.053511721+672.8176J1819+646.0535J1820+646.053511821+646.0535J1822+
672.817671920+672.817651921+646.0535J2021+646.0535J2022+646.0535J2122+646.0535J2123+
646.0535J2223+646.05355121720+646.0535J121820+646.0535J121821+646 05351122022+
646.05353131720+672.41057141820+672.4105J142021+680.3356J151820+680.3356J151821+
680.33561151822+646.0535J161722+646.0535J161820+646.0535J161821+646.0535J171820+
646.0535J171821+646.05351171822+672.8176]171920+646.0535]172021+646 0535J172022+
672.8176J181920+672.8176]J181921+646.0535J182021+646.05357182022+646.0535J182122+

672 .8176J192021+672.8176J192022+646.0535)202122-B17 =0

646.0535K172122+646.0535K12+646 .0535K13+672.4105K14+680.3356K15+646.0535K 16+
646.0535K17+646.0535K18+672.8176K19+646.0535 K20+ 646.0535K21+646.0535K22+646.0535K23+
646.0535K1213+672.4105K1214+680.3356K1215+646.0535K1216+646.0535K1217+646.6535K 1218+
672.8176K1219+646.0535K1220+672.4105K1314+680.3356K 1315+646.0535K1316+646.0535K 1317+
672 8176K1319+646.0535K1320+672.4105K1416+672.4105K1418+709.1746K1419+672.4105K 1420+
672.4105K1421+680.3356K1516+680.3356K1517+680.3356K1518+707.0997K1519+680.3356K 1520+646.05
35K1617+646.0535K1618+672 8176K1619+646.0535K1620+646.0535K1621+646.0535K1718+
672.8176K1719+646.0535K1720+646.0535K1721+672.8176K1819-+646.0535K 1820+646.0535K 1821+
646.0535K1822+672.8176K1920+672.8176K1921+646 0535K2021+646.0535K2022+646.0535K2122+
646.0535K2123+646.0535K2223+646.0535K121720+646.0535K121820+646.0535K 121821+
646.0535K122022+646.0535K131720+672.4105K141820+672 4105K142021+680.3356K 151820
+680.3356K151821+680.3356K151822+646.0535K161722+646.0535K161820+646.0535K 161821+
646.0535K171820+646.0535K171821+646.0535K171822+672.8176K171920+646.0535K 172021+
646,0535K172022+672.8176K181920+672.8176K181921+646.0535K 182021+646.0535K 182022+
646.0535K182122+672.8176K192021+672.8176K 192022+646.0535K202122-B18=0
646.0535L.172122+646.0535L13+672.4105L.14+680.3356L15+646.0535L16+646.0535L17+
646.0535L18+672.8176L.19+646.0535 L20+ 646.0535L21+646.05351.22+646.0535L.23+672.4105L1314+
680.33561.1315+646.0535L.1316+646.0535L1317+672.81761.1319+646.0535L1320+672.4105L 1416+
672.4105L1418+709.1746L.1419+672.4105L1420+672.4105L.1421+680.3356L.1516+680.3356L1517+
680.33561.1518+707.0997L15194680.3356L.1520+646 0535L.1617+646 0535L.1618+672 81761.1619+
646.05351.1620+646.0535L1621+646.0535L1718+672.8176L1719+646.0535L1720+646.0535L1721+
672.8176L1819+646.0535L.1820+646.0535L1821+ 646.0535L.1822+672 8176L.1920+672 817611921+
646,05351.2021+646.05350.2022+646.0535L.2122+646.0535L.2123+646.0535L2223+
646.05351.131720+672.4105L141820+672.4105L.142021+680.3356L.151820+680.3356L. 151821+
680.33561.151822+646.0535L.161722+646.0535L161820+646.0535L161821+646.0535L.1 71820+
646.05351.171821+646.0535L.171822+672 8176L.171920+646.0535L.172021+646.0535L 172022+
672.8176L.181920+672.8176L181921+646.0535L.182021+646.0535L182022+646.05351.182122+
672.81761.1920214+672.81761.192022+646.05351.202122-B19=0
646.0535M172122+646.053 5SM16+646.053 SM17+646.0535M 18+646.0535M20+646.0535M2 1+
646.0535M22+646.0535M23+646.0535M1617+646.0535M1618+646.053 5M1620+646.0535M 1621+
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646.0535M1718+646.0535M1720+646.0535M1721+646 0535M1820+646 0535M 1821+
646.0535M1822+646.0535M2021+646.0535M2022+646.0535M2122+646.053 5M2123+
646.0535M2223+646.0535M161722+646.0535M161820+646.0535M161821+646.0535M 171820+
646.0535M171821+646.0535M171822+646 0535M172021+646.0535M172022-+646.0535M 182021+
646.0535M182022+646.0535M182122+646.0535M202122-B20=0
646.0535N172122+646.0535N17+646.0535N20+646.0535N21+646.0535N22+646.053 SN23+
646.05353N1720+646.0535N1721+646.0535N2021+646 0535N20224646 0535N2122+646 0535N2123+
646.0535N2223+646.0535N172021+646.0535N172022+646.0535N202122-B21=0
646.0535021+646.0535022+646.0535023+646.053502122+646.053502123+646.053502223-B22=0
646.0535P23-B23=0

Persamaan (4.5)

6B1301+6B13501+6B24601+6B302+6B402+6B1302+6B 1402+6B2302+6B2402+6B3402+6B3502+
6B3602+6B3802+6B4502+6B4602+6B4702+6B4902+6B13502+6B 13602+6B 14502+6B 14602+
6B23502+6B24502+6B24602+6B35602+6B45602+6B303+6B403+6B1303+6B 1403+6B2303+
6B2403+6B3403+6B3503+6B3603+6B3803+6B4503-+6B4603+6B4703+6B4903+

6B13503+6B13603+6B 14503+6B14603+6B23503+6B24503+6B24603+6B3 5603+
6B45603+6B304+6B404+6B1304+6B1404+6B2304-+6B2404+6B3404+6B3504+
6B3604+6B3804+6B4504+6B4604+6B4704+6B4904+6B13504+6B13604+6B 14504+
6B14604+6B23504+6B24504+6B24604+6B35604+6B45604+6B305+6B405+6B 1305+6B 1405+6B2305+6B24
05+6B3405+6B3505+6B3605+6B3805+6B4505+6B4605+6B4705+

6B4505+6B13505+6B 13605+6B 14505+6B 14605+6B23505+6B24505+6B24605+6B3 5605+
6B45605+6B306+6B406+6B2306+6B2406+6B3406+6B3506+6B3606+6B3806+6B4506+6B4606+
6B4706+6B4906+6B23506+6B24506+6B24606+6B315606+6B45606+6B407+6B4507+6B4607T+6B4T07+6B49
07+6B45607-MSP=0
B702+B802+B1802+B2702+B3802+B4702+B5702+B5802+B6702+B6802+B7802+B7902+B8902+B703+B8
03+

B1803+B2703+B3803+B4703+B5703+B5803+B6703+B6803+B6903+B7803+B7903-+B8903+B 704+
B804+B1804+B2704+B3804+B4704+B5704+B5804+B6704+B6804+B7804+B7904+B8904+B705+
B805+B1805+B2705+B3805+B4705+B5705+B5805+B6705+B6805+B6905+B7805+B7905+B830S+
B706+B806+B2706+B3806+B4706+B5706+B5806+B6706+B6806+B7806+B7906+B8906+B707+
B807+B4707+B5707+B5807+B6707+B6807+B7807+B7907+B8507+B708+B808+B6708+B6808+
B7808+B7908+B8308+B809+B8(I-MK=()
C10+C11+C1011+C1012+C1013+C10194+C1112+C1113+C11194+C101113+C101119+D10+D11+
D1011+D1012+D1013+D1014+D1015+D1018+D1019+D1112+D1113+D1114+D1119+D101113+
D101119+D111920+E10+E1 HE1011+E1012+E1013+E1014+E1015+E1018+E1019+E1112+E1113+
E1114+E1119+E101113+E101119+E111920+F10+F1012+F1013+F1014+F1015+F1018+F1619+
G10+G1012+G1013+G1014+G1015+G1018+G1019-MP=0
D14+D15+D1014+D1015+D101+D1114+D1119+D1214+D1215+D1314+D1315+D13194+D1416+
D1418+D1419+D1420+D1516+D1518+D1519+D1520+D1619+D1819+D1920+D101119+D111920+
D141820+D151820+D181920+E14+E15+E1014+E1015+E101HE 1 144E1214+E1215+E1219+E1314+
E1315+E1319+E1416+E1418+E1419+E1420+E1421+E1516+tE1518+E1519+E1520+E1619+E 1819+
E1920+E1921+E1011 19+E111920+E141820+E142021+E151820+E151821+E181920+E181921+
E192021+F14+F15+F19+F1014+F1015+F1019+F1214+F1215+F1219+F1314+F1315+F1319+F1416+
F1418+F1419+F1420+F 1421+ F1516+F 1S 1T+F1518+F 1514 F 1520+t F L6 L+ F1719+F1819+F 1920+
Fi921+F141820+F142021+F151820+F151821+F171920+F181920+F181921+F192021+G14+G15+
G19+G1014+G1015+G1019+G1214+G1215+G1219+G1314+G1315+G1319+G1419+G1420+G1421+
G1516+G1517+G1518+G1519+G1520+G1619+G171HGI819+G1920+G1921+G141820+G142021+
G151820+G151821+G151822+G171920+G181920+G181921+G192021+G192022+H14+HIS+HH19+
HI1214+H1215+H1219+H13 14+H1315+H1319+H1416+H1418+H1419+H1420+H1421+H1516+tH1517+H151
R+H1519+H1520+H1619+H1719+H1819+H1920+H1921+H141820+H 14202 1-+H1 51820+
HI51821+H151822+H171920+H181920+H181921+H192021+H192022-+114+11 5+119+11214+11215+
112194113 14+11315+11319+11416+11418+11419+11420+11421+11516-+H 15 7+H1518+11519+11520+
11619+11719+11819+11920+11921+1141820+1142021+1151820+H151821+1151822+1171920+1181920+
1181921+1192021+1192022+J14+J15+319+J1214+71215+J1219+J1314+J1315+J1319+11416+]1418+
J1419431420+)1421+J1516+T 151 7+T1518+J1519+J1520+T1619+T1719+J1819+J1920+J1921+J141820+
J142021+J151820+J151821+1151822-+1171920+1181920+1181921-+1192021+J192022+ K 14+K15+K 19+
K1214+K1215+K1219+K1314+K1315+K1319+K1416+K1418+K1419+K1420+K1421+K1516+K1517+K151
8+K1519+K1619+K1719+K1819+K 1920+K1921+K141820+K 142021+K151820+K 151821+
K151822+K171920+K181520+K181921+K192021+K192022+L14+L15+L19+L1314+L1315+L1416+
L1418+L1419+L1420+L1421+4L1516+L1517+L1518+L1519+L1520+L.1619+L1719+L1819+1.1920+
L1921+L141820+L142021+L151820+L151821+L151822+L171920+L181920+L181921+1.192022-SD=0
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4B101+4B201+4B1201+ 10B1301+11B13501+11B24601+4B102+4B202+6B302+6B402+
B502+B602+B702+B802+B902+4B1202+10B 1302+10B1402+5B1602+5B 1802+10B2302+10B2402+
5B2502+5B2702-+5B2902+6B3402+7B3502+7B3602+7B3802+7B4502+7B4602+7B4702+7B4902+
B5602+B5702+B5802+B6702+B6802+B6902+B7802+B7902+B8902+11B13502+11B13602+
11B14502+11B14602+11B23502+11B24502+11B24602+7B35602+7B45602+4B 103+4B203+6B303+
6B403+B503+B603+B703+B803+B903+4B1203+10B1303+10B1403+5B1603-+5B 1803+10B2303+
10B2403+5B2503+5B2703+5B2903+6B3403+7B3503+7B3603+7B3803+7B4503+7B4603+7B4703+
7B4903+B5603+B5703+B5803+B6703+B6803+B6903+B7803+B7903+B8903+11B13503+11B13603+
11B14503+11B14603+11B23503+11B24503+11B24603+7B35603+7B45603+4B 104+4B204+6B304+
6B404+B504+B604+B704+B804+B904+4B1204+10B1304+10B1404+5B1604+5B1804+10B2304+
10B2404+5B2504+5B2704+5B2904+6B3404+7B3504+7B3604+7B3804+7B4504+7B4604+7B4704+
7B4904+B5604+B5704+B5804+B6704+B6804+B6904+B7804+B7904+B8904+11813504+11B13604+
11B14504+11B14604+11B23504+1 1B24504-+1 1B24604+7B3 5604+ 7B45604+48105+4B205+6B305+
6B405+B505+B605+B705+B805+B905+4B1205+10B1305+10B1405+5B1605+5B1805+10B2305+
10B2405+5B2505+5B2705+5B2905+6B3405+7TB3505+7B3605+7B3805+7B4505+7B4605+7B4705+
7B4905+B5605+B5705+B5805+B6705+B6805+B6905+B7805+B7905+B8905+11B13505+11B13605+
11B14505+11B14605+11B23505+11B24505+11B24605+7B35605+7B45605+4B206+6B306+6B406+
B506+B606+B706+B806+B906+10B2306+10B2406+5B2506+5B2706+5B2906+6B3406+7B3 506+
TB3606+TB3806+7B4506+7B4606+7B4706+TB4906+B5606+B5706+B 5806 +B6706+B6806+B6906+
B7806+B7906+B8906+11B23506+11B24506+11B24606+7B35606+7B45606+6B407+B507+B607+
B707+B807+B907+7B4507+7B4607+7B4707+7B4907+B5607+B5707+B5807+B6707+B6807+B6907+
B7807+B7907+B8907+7B45607+B608+B708+B808-+B908+B6708+B6808+B6908+B7808+B7908+
B8908+B209+B909+B8909-OPRBAN=0
G172122+H172122+1172122+J172122+K 17212241172 122+M1721224N172122+C10+C1 1+C12+C13+
C19+C101 14+C10124+C1013+C10194+C1112+C1113+C1119+C1213+C1219+C101 113+C101119+D 10+
D11+D12+D13+D14+D15+D16+D18+D19+D20+D1011+D1012+D1013+D1014+D1015+D1018+
D1019+D1112+D1113+D1114+D1119+D1213+D1214+D1215+D1216+D1218+D1219+D1220+D1314+D131
5+D13164D1319+D1320+D1416+D14184D1419+D1420+D1516+D1518+D1519+D1520+D1618+
D1619+D1626+D1819+D1820+D1920+D101113+D101119+D111920+D121820+D141820+D 151820+
Di61820+D181920+E10+E1 1+E12+E13+E14+E15+E16+E18+E19+E20+E21+E101 1+E1012+E 1013+
E1014+E1015+E1018+E1019+E1112+E1113+E1114+E1119+E1213+E1214+E1215+E1216+E1218+
E1219+E1220+E13144+E1315+E1316+E1319+E1320+E1416+E1418+E1419+E1420+E1421+E1516+
E1518+E1519+E1520+E1618+E1619+E1620+E1621+E1819+E1820+E1821+E1920+E1921+E2021+
E101113+E101119+E111920+E121820+E121821+E141820+E142021+E151820+E151821+E 161820+
E161821+E181920+E181921+E182021+E192021+F10+F12+F13+F14+F15+F16+F17+F18+F 19+

F20+ F21+F1012+F1013+F1014+F1015+F1018+F1019+F1213+F1214+F1215+F1216+F1217+F1218+
F1219+F1220+F1314+F1315+F1316+F1317+F1319+F1320+F1416+F1418+F1419+F1420+F1421+
FI516+F1517+F1518+F1519+F1520+F1617+F1618+F1619+F1620+F162 [+F1718+F1719+F 1720+
F1721+F1819+F1820+F1821+ F1920+F1921+F2021+F121720+F121820+F121821+F131720+F 141820+
F142021+F151820+F151821+F161820+F161821+F171820+F171821+F171920+F172021+F 172022+
F181920+F181921+F182021+F192021+G10+G12+G13+G14+G15+G16+G17+G18+G19+G20+G2 1+
G22+G1012+G1013+G1014+G1015+G1018+G1019+G1213+G1214+G1215+G1216+G121 7+HG1218+
G1219+G1220+G1314+G1315+G1316+G1317+G1319+G1320+G1416+G1418+G1419+G1420+
G1421+G1516+G1517+G1518+G1519+G1520+G1617+G1618+G1619+-G1620+G1621+G1718+
G17194G1720+G1721+G1819+G1820+G1821+G1822+G1920+G1921+G2021+G2022-+G2122+
G121720+G121820+G121821+G122022+G131720+G141820+G142021+G151820+G 151821+
G151822+G161722+G161820+G 161821 +G171820+G171821+G171822+G171920+G172021+
G172022+G181920+G181921+G182021+G182022+G182122+G192021+G192022+G202122+
H12+H13+H14+H15+H16+H17+H18+H19+H20+ H21+H22+H23+H1213+H1214+H1215+
H1216+H1217+H1218+H1219+H1220+H1314+H1315+H1316+H1317+H1319+H1320+H 1416+
H1418+H1419+H1420+H1421+H1516+H1517+H1518+H1519+H1520+H1617+H1618+H1619+
H1620+H1621+H1718+H1719+H1720+H1721+H1819+H1820+H1821+H1822-+H1920+H1921+
H2021+H2022+H2122+H2123+H2223+H121720+H121820+H121821+H122022+H131720+H14 1820+
H142021+H151820+H151821+H151822+H161722+H161820+H161821+H171820+H171821+H171822+H171
920+H172021+H172022+H181920+H181921+H182021+H182022+H182122+
H192021+H192022+H202122+112+113+114+11 5+ 16+11 7+ 18+ 1 9+120+121+122+123+11213+11214+
11215411216+ 11217+11218+11219+11220+T1314+H1315+11316+11317+11319+11320+11416+11418+
[1419+11420+11421+11516+T11517+11518+11519+11520+11617H1618+11619+11620+11621+T11718+
[1719+11720+11721+11819+11820+11821+11822+11920+1921+12021+12022+12122+12123+12223+
1121720+1121820+1121821+1122022+1131720+1141820+1142021+1151820+1151821+1151822+1161722+
1161820+1161821+1171820+1171821+1171822+1171920+1172021+1172022+1181920+1181921+1182021+
1182022+1182122+1192021+1192022+1202122+T124T13+T 14+J15+J16+11 7+J18+J19+T20+J21+J22+123+11213
+J1214+71215431216H1121 7471218411219+ 71220+ T 1314+ 313 1571316+ T 1317+ T13 19+11320+
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J1416+J1418+71419+11420+J1421 1151641151 7HI1518+J1519+1 15204161 7+71618+11619+J 1620+
JI6Z1+T1 718+ T194I1720+]11721+4T1819+71820+J1821+]1822+F1920+J1921+)2021+12022+J2122+
J2123+12223+]121720+1121820+7121821+7122022+F131720+7141820+7142021+J151820+J151821+
J151822+J161722+7161820+J161821+J171820+3171821+J171822+1171920+J172021+J172022+
J1R1920+J181921+J182021+J182022+)182122+J192021+J192022+J202122+
K1ZHK13+K14+K15+K16+K17+K18+K19+K 20+ K21+K22+K23+K1213+K 1214+K 1215+
K1216+K1217+K1218+K1219+K1220+K1314+K1315+K1316+K 1317+K1319+K1320+K 1416+
Ki1418+K1419+K1420+K1421+K1516+K1517+K1518+K1519+K1520+K1617+K1618+K 1619+
K1620+K1621+K1718+K1719+K1720+K1721+K1819+K1820+K 1821+K 1822+K1920+K 1921+
K2021+K2022+K2122+K2123+K2223+K121720+K121820+K121821+K122022+K131720+K 141820+
K142021+K151820+K151821+K151822+K161722+K161820+K 161821+K171820+K171821+K171822+K171
920+K172021+K172022+K181920+K181921+K 182021+K182022+K 182122+
K192021+K192022+K202122+L13+L 14+L15+L16+HL1 THLI8+L 19+ L20+ L21+L.22+1.23+
L1314+L1315+L1316+L1317+L1319+L1320+L1416+L1418+L1419+L1420+L1421+L1516+L1517+
L1518+L15194L1520+L.161 T+ L1618+L16194L1620+L1621+L1718+L1719+L1720+1.1721+
L1819+L1820+E1821+L1822+L1920+L1921+L2021+L2022+1.2122+H.2123+1.2223+
L131720+L141820+L142021+L151820+L151821+L151822+1.161722+L161820+L161821+L171820+
L171821+L171822+L171920+L172021+L172022+1.181920+L181921+L.182021+L 182022+ 182122+
£192021+1.192022+L.202122+M16+M1 7+M18+M20HM21+M22+M23+M1617+M1618-+M 1620+
M1621+M1718+M1720+M1721+M1820+M 1821+ M1822+M2021+M2022+M2122+M2123+M2223+
M161722+M161820+M161821+M171820+M171821+M171822+M172021+M172022+M182021+
M182022+M182122+M202122+N17+N20+N21+N22+N23+N1720+N1721+N2021+N2022+N2122+N2123+N
2223+N172021+N172022+N202122+021+022+023+02122+02123+02223+P23-OPRRAKIT=0

Persamaan (4.6)
MSP<=12
MK<=2
OPRBAN<=23
MP<=2

SD<=2
OPRRAKIT<=6

Persamaan (4.8)

173.16X101+173.16X201+194.04X301+194.04X401+147.6X501+147.6X601-C<=0
173.16X102+173.16X202+194.04X302+194.04X402+147.6X502+147 6X602+248.4XT02+248 4X802+
270X902-C<=0
173.16X103+173.16X203+194.04X303+194.04X403+147.6X503+147 6X603+248 4X703+248.4X803+
270X903-C<=0

173.16X104+173.16X204+194.04X304+194.04X404+147 6 X504+147 6 X604+248 4X704+248 4X804+
270X904-C<=0
173.16X105+173.16X205+194.04X305+194.04X405+147.6X505+147.6X605+248.4X705+248 4X805+
270X905-C<=0
173.16X206+194.04X306+194.04X406+147.6X506+147.6X606+248.4X706+248.4X806+270X906-C<=0
194.04X407+147.6X507+147.6X607+248.4X707+248 4X807+270XS07-C<=0
147.6X608+248 4XT708+248 4X808+270X908-C<=0

248.4X809+270X909-C<=0
200.04X10010+111.96X11010+219.96X12010+214.2X13010+213.6X19010-C<=0
200.04X10011+111.96X11011+219.96X12011+214.2X13011+290.16X14011+273 6X1501 1+

236 88X16011+130.2X18011+213.6X19011+109 44X2001 1-C<=0
200.04X10012+111.96X11012+219.96X12012+214 2X13012+290.16X14012+273 6X15012+
236.88X16012+130.2X18012+213.6X19012+109.44X20012+126.36X21012-C<=0
200.04X10013+219.96X12013+214.2X13013+290.16X14013+273.6X15013+236.88X16013+
194.52X17013+130.2X18013+213.6X19013+109.44X20013+126.36X21013-C<=0
200.04X10014+219.96X12014+214.2X13014+290.16X14014+273.6X15014+236.88X16014+
194.52X17014+130.2X18014+213 .6X19014+109.44X20014+126 36X21014+93 36X22014-C<=0
219.96X12015+214.2X13015+290.16X14015+273.6X15015+236.88X16015+194.52X 17015+
130.2X18015+213.6X19015+109.44X20015+126.36X21015+93.36X22015+370.68X23015-C<=0
219.96X12016+214.2X13016+290.16X14016+273.6X15016+236.88X16016+194.52X17016+
130.2X18016+213.6X19016+109.44X20016+126 36 X21016+93.36X22016+370.68X23016-C<=0
219.96X12017+214 2X13017+290.16X14017+273 6X 1501 7+236 88X16017+194.52X17017+
130.2X18017+213.6X19017+109.44X20017+126.36X21017+93.36X22017+370.68X23017-C<=0
219.96X12018+214.2X13018+290.16X14018+273.6X15018+236.88X16018+194.52X17018+
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130.2X18018+213.6X19018+109.44X20018+126.36X21018+93 36X22018+370.68X23018-C<=0
214.2X13019+290.16X14019+273.6X15019+236.88X16019+194.52X17019+130.2X 18019+
213.6X19019+109.44X20019+126.36X21019+93 36X22019+370.68X23019-C<=0
236.88X16020+194.52X17020+130.2X18020-+109.44X20020+126.36X21020+93.36X22020+
370.68X23020-C<=0
194.52X17021+109.44X20021+126.36X21021+93.36X22021+370.68X23021-C<=0
126.36X21022+93.36X22022+370.68X23022-C<=0

370.68X23023-C<=0

persamaan (4.9)

X101+X102+X103+X104+X105=1

X201+X202+X203+X204+X205+X206=1

X301+X302+X303+X304+X305+X306=1

X401+ X402+X403+X404+X405+X406+X407=1
X501+X502+X503+X504+X505+X506+X507=1
X601+X602+X603+X604+X605+X606+X607+X608=1
X702+X703+X704+ X705+ X706+ X707+X708=1
X802+X803+X804+X805+X806+X807+X808+X809=1
X902+X903+X904+X905+X906+X907+X908+X909=1
X10010+X10011+X10012+X10013+X10014=1

X11010+X11011+X11012=1
X12010+X12011+X12012+X12013+X12014+X12015+X12016+X12017+X12018=1
X13010+X13011+X13012+X13013+X13014+X13015+X13016+X13017+X13018+X13019=1
X14011+X14012+X14013+X14014+X14015+X14016+X14017+X14018+X14019=1
X15011+X15012+X15013+X15014+X15015+X15016+X15017+X15018+X15019=1
X16011+X16012+X16013+X16014+X16015+X16016+X16017+X16018+X16019+X16020=1
X17013+X17014+X17015+X17016+X17017+X17018+X17019+X17020+X17021=1
X18011+X18012+X18013+X18014+X18015+X18016+X18017+X18018+X18019+X18020=}
X19010+X19011+X19012+X19013+X19014+X19015+X19016+X19017+X19018+X19019=1
X20011+X20012+X20013+X20014+X20015+X20016+X2001 7+X20018+X20019-+X20020+X20021=1
X21012+X21013+X21014+X21015+X21016+X21017+X21018+X21019+X21020+X21021+X21022=1
X22014+X22015+X22016+X22017+X22018+X22019+X22020+X22021+X22022~1
X23015+X23016+X23017+X23018+X23019+X23020+X23021+X23022+X23023=1

Persamaan (4.10)

elemen kerja-1 mendahului elemen kerja-3
-X101+X301<=0

-X101-X102+X302<=0
-X101-X102-X103+X303<=0
-X101-X102-X103-X104+X304<=0
-X101-X102-X103-X104-X105+X305<=0
-X101-X102-X103-X104-X105+X306<=0

elemen kerja-2 mendahului elemen kerja-4
-X201+X401<=0

-X201-X202+X402<=0
-X201-X202-X203+X403<=0
-X201-X202-X203-X204+X404<=0
-X201-X202-X203-X204-X205+X405<=0
-X201-X202-X203-X204-X205-X206+X406<=0
-X201-X202-X203-X204-X205-X206+X407<=0

elemen kerja-3 mendahului elemen kerja-5
-X301+X501<=0

-X301-X302+X502<=0
-X301-X302-X303+X503<=0
-X301-X302-X303-X304+X504<=0
-X301-X302-X303-X304-X305+X505<=0
-X301-X302-X303-X304-X305-X306+X506<=0
-X301-X302-X303-X304-X305-X306+X507<=0



F-29

woE oo™ 8 Y A b a4 & N
Ve W G R Aol WiATR W
iR ABAWA

elemen kerja-4 mendahului elemen kerja-6
-X401+X601<=0

-X401-X402+X602<=0

-X401-X402-X403+X603<=0
-X401-X402-X403-X404+X604<=0
-X401-X402-X403-X404-X405+X605<=0
-X401-X402-X403-X404-X405-X406+ X606<=0
-X401-X402-X403-X404-X405-X406-X407+X607<=0
-X401-X402-X403-X404-X405-X406-X407+X608<=0

elemen kerja-5 mendahului elemen kerja-7
-X501-X502+X702<=0

-X501-X502-X503+X703<=0
-X501-X502-X503-X504+X704<=0
-X501-X502-X503-X504-X505+X705<=0
-X501-X502-X503-X504-X505-X506+X706<=0
-X501-X502-X503-X504-X505-X506-X507+X707<=0

elemen kerja-6 mendahuiui elemen kerja-8
-X601-X602+X802<=0

-X601-X602-X603+X803<=0
-X601-X602-X603-X604-+X804<=0
-X601-X602-X603-X604-X605+X805<=0
-X601-X602-X603-X604-X605-X606+X806<=0
-X601-X602-X603-X604-X605-X606-X607+X807<=0
-X601-X602-X603-X604-X605-X606- X607-X608+X808<=0
-X601-X602-X603-X604-X605-X606-X607-X608 +X809<=0

elemen kerja-7 mendahului elemen kerja-9
-X702+X902<=0

-X702-X703+X903<=0

-X702-X703-X704+X904<=0
-X702-X703-X704-X705+X905<=0
-X702-X703-X704-X705-X706+X906<=0
-X702-X703-X704-X705-X706-X707+X907<=0
-X702-X703-X704-X705-X706-X707-X708+X908<=0
-X702-X703-X704-X705-X706-X707-X708+X909<=0)

elemen kerja-10 mendahului elemen kerja-12
-X10010+X12010<=0

-X10010-X1001 1+X12011<=0
-X10010-X10011-X10012+X12012<=0
-X10010-X10011-X10012-X10013+X12013<=0
-X10010-X10011-X10012-X10013-X10014+X12014<=0
-X10010-X10011-X10012-X10013-X10014+X12015<=0
-X10010-X10011-X10012-X10013-X10014+X12016<=0
-X10010-X10011-X10012-X10013-X10014+X12017<=0
-X10010-X10011-X10012-X10013-X10014+X12018<=0

elemen kerja-10 mendahului ¢lemen kerja-14
-X10010-X10011+X14011<=0
-X10010-X10011-X10012+X14012<=0
-X10010-X10011-X10012-X10013+X14013<=0
-X10010-X10011-X10012-X10013-X10014+X14014<0
-X10010-X10011-X10012-X10013-X10014+X14015<=0
-X10010-X10011-X10012-X10013-X10014+X14016<=0
-X10010-X10011-X10012-X10013-X10014+X14017<=0
-X10010-X10011-X10012-X10013-X10014+X14018<=0
-X10010-X10011-X10012-X10013-X10014+X14019<=0

elemen kerja-10 mendahului elemen kerja-19
-X10010+X19010<=0



-X10010-X10011+X19011<=0
-X10010-X10011-X10012+X19012<=0
-X10010-X10011-X10012-X10013+X19013<=0
-X10010-X10011-X10012-X10013-X10014+X19014<=0
-X10010-X10011-X10012-X10013-X10014+X19015<=0
-X10010-X10011-X10012-X10013-X10014+X19016<=0
-X10010-X10011-X10012-X10013-X10014+X19017<=0
-X10010-X10011-X10012-X10013-X10014+X19018<=0
-X10010-X10011-X10012-X10013-X10014+X19019<=0

elemen kerja-11 mendahului elemen kerja-13
-X11010+X13010<=0
-X11010-X11011+X13011<=0
-X11010-X11011-X11012+X13012<=0
-X11010-X11011-X11612+X13013<=0
-X11010-X11011-X11012+X13014<=0
-X11010-X11011-X11012+X13015<=0
-X11010-X11011-X11012+X13016<=0
-X11010-X11011-X11012+X13017<=0
-X11010-X11011-X11012+X13018<=0
-X11010-X11011-X11012+X13019<=0

elemen kerja-11 mendahului elemen kerja-14
-X11010-X11011+X14011<=0
-X11010-X1101E-X11012+X14012<=0
-X11010-X11011-X11012+X14013<=0
-X11010-X11011-X11012+X14014<=0
-X11010-X11011-X11012+X14015<=0
-X11010-X11011-X11012+X14016<=0
-X11010-X11011-X11012+X14017<=0
-X11010-X11011-X11012+X14018<=0
-X11010-X11011-X11012+X14019<=0

elemen kerja-11 mendahului elemen kerja-19
-X11010+X19010<=0
-X11010-X11011+X19011<=0
-X11010-X11011-X11012+X19012<=0
-X11010-X11011-X11012+X19013<=0
-X11010-X11011-X11012+X19014<=0
-X11010-X11011-X11012+X19015<=0
-X11010-X11011-X11012+X19016<=0
-X11010-X11011-X11012+X19017<=0
-X11010-X11011-X11012+X19018<=0
-X11010-X11011-X11012+X19019<=0

elemen kerja-12 mendahului elemen kerja-20

-X12010-X12011+X20011<=0

-X12010-X12011-X12012+X20012<=0

-X12010-X12011-X12012-X12013+X20013<=0
-X12010-X12011-X12012-X12013-X12014+X20014<=0
-X12010-X12011-X12012-X12013-X12014-X12015+X20015<=0
-X12010-X12011-X12012-X12013-X12014-X12015-X12016+X20016<=0
-X12010-X12011-X12012-X12013-X12014-X12015-X12016-X 1201 7+ X20017<=0
-X12010-X12011-X12012-X12013-X12014-X12015-X12016-X12017-X12018+X20018<=0
-X12010-X12011-X12012-X12013-X12014-X12015-X12016-X12017-X12018 +X20019<=0
-X12010-X12011-X12012-X12013-X12014-X12015-X12016-X12017-X12018+X20020<=0
-X12010-X12011-X12012-X12013-X12014-X12015-X12016-X12017-X12018+X20021<=0

elemen kerja-13 mendahului elemen kerja-15
-X13010-X13011+X15011<=0
-X13010-X13011-X13012+X15012<=0
-X13010-X13011-X13012-X13013+X15013<=0
-X13010-X13011-X13012-X13013-X13014+X15014<=0
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-X13010-X13011-X13012-X13013-X13014-X13015+X15015<=0
-X13010-X13011-X13012-X13013-X13014-X13015-X13016+X15016<=0
-X13010-X13011-X13012-X13013-X13014-X13015-X13016-X13017+X15017<=0
-X13010-X13011-X13012-X13013-X13014-X13015-X13016-X13017-X13018+X15018<=0
-X13010-X13011-X13012-X13013-X13014-X13015-X13016-X13017-X13018-X13019+X15019<=0

elemen kerja-14 mendahului elemen kerja-16

-X14011+X16011<=0

-X14011-X14012+X16012<=0

-X14011-X14012-X14013+X16013<=0

-X14011-X14012-X14013-X14014+X16014<=0
-X14011-X14012-X14013-X14014-X14015+X16015<=0
-X14011-X14012-X14013-X14014-X14015-X14016+X16016<=0
-X14011-X14012-X14013-X14014-X14015-X14016-X14017+X16017<=0
-X14011-X14012-X14013-X14014-X14015-X14016-X14017-X14018+X16018<=0
-X14011-X14012-X14013-X14014-X14015-X14016-X14017-X14018-X14019+X16019<=)
-X14011-X14012-X14013-X14014-X14015-X14016-X14017-X14018-X14019+X16020<=0

elemen kerja-15 mendahului elemen kerja-18

-X15011+X18011<=0

-X15011-X15012+X18012<=0

-X15011-X15012-X15013+X18013<=0

-X15011-X15012-X15013-X15014+X18014<=0
-X15011-X15012-X15013-X15014-X15015+X18015<=0
-X15011-X15012-X15013-X15014-X15015-X15016+X18016<=0
-X15011-X15012-X15013-X13014-X15015-X15016-X15017+X18017<=0
-X15011-X15012-X15013-X15014-X15015-X15016-X15017-X15018+X18018<=0
-X15011-X15012-X15013-X15014-X15015-X15016-X15017-X15018-X15019+X18019<=0
-X15011-X15012-X15013-X15014-X15015-X15016-X15017-X15018-X15019+X18020<=0

elemen kerja-16 mendahului elemen kerja-17

-X16011-X16012-X16013+X17013<=0

-X16011-X16012-X16013-X16014+X17014<=0
-X16011-X16012-X16013-X16014-X16015+X17015<=0
-X16011-X16012-X16013-X16014-X16015-X16016+X17016<=0
-X16011-X16012-X16013-X16014-X16015-X16016-X16617+X17017<=0
-X16011-X16012-X16013-X16014-X16015-X16016-X16017-X16018+X17018<=0
-X16011-X16012-X16013-X16014-X16015-X16016-X16017-X16018-X16019+X17019<=0
-X16011-X16012-X16013-X16014-X16015-X16016-X16017-X16018-X16019-X16020+X17020<=0
-X16011-X16012-X16013-X16014-X16015-X16016-X16017-X16018-X16019-X16020+X17021<=0

elemen kerja-17 mendahului elemen kerja-22

-X17013-X17014+X22014<=0

-X17013-X17014-X17015+X22015<=0

-X17013-X17014-X17015-X17016+X22016<=0
-X17013-X17014-X17015-X17016-X17017+X22017<=0
-X17013-X17014-X17015-X17016-X17017-X17018+X22018<=()
-X17013-X17014-X17015-X17016-X17017-X17018-X17019+X22019<=0
-X17013-X17014-X17015-X17016-X17017-X17018-X17019-X17020+X22020<=0
-X17013-X17014-X17015-X17016-X17017-X17018-X17019-X17620-X17021+X22021<=0
-X17013-X17014-X17015-X17016-X17017-X17018-X17019-X17020-X17021+X22022<=0

elemen kerja-18 mendahului eiemen kerja-21

-X18011-X18012+X21012<=0

-X18011-X18012-X18013+X21013<=0

-X18011-X18012-X18013-X18014+X21014<=0
-X18011-X18012-X18013-X18014-X18015+X21015<=0
-X18011-X18012-X18013-X18014-X18015-X18016+X21016<=0
-X18011-X18012-X18013-X18014-X18015-X18016-X18017+X21017<=0
-X18011-X18012-X18013-X18014-X18015-X18016-X18017-X18018+X21018<)
-X18011-X18012-X18013-X18014-X18015-X18016-X18017-X18018-X18019+X21019<=0
-X18011-X18012-X18013-X18014-X18015-X18016-X18017-X18018-X18019-X18020+X21020<=0
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-X18011-X18012-X18013-X18014-X18015-X18016-X18017-X18018-X18019-X18020+X21021<=0
-X18011-X18012-X18013-X18014-X18015-X18016-X18017-X18018-X18019-X18020+X21022<=0

elemen kerja-18 mendahului elemen kerja-22

-X18011-X18012-X18013-X18014+X22014<=0
-X18011-X18012-X18013-X180G14-X18015+X22015<=0
-X18011-X18012-X18013-X18014-X18015-X18016+X22016<=0
-X18011-X18012-X18013-X18014-X18015-X18016-X18017+X22017<=0
-X18011-X18012-X18013-X18014-X18015-X18016-X18017-X18018+X22018<=0
-X18011-X18012-X18013-X18014-X18015-X18016-X18017-X18018-X18019+X22019<=0
-X18011-X18012-Xi8013-X18014-X18015-X18016-X18017-X18018-X18019-X18020+X22020<=0
-X18011-X18012-X18013-X18014-X18015-X18016-X18017-X18018-X18019-X18020+X22021<=0
-X18011-X18012-X18013-X18014-X18015-X18016-X18017-X18018-X18019-X18020+X22022<=0

elemen kerja-19 mendahului elemen kerja-20

-X19010-X19011+X20011<=0

-X19010-X19611-X19012+X20012<=0

-X19010-X19011-X19012-X19013+X20013<=0
-X19010-X19011-X19012-X19013-X19014+X20014<=0
-X19010-X19011-X19012-X19013-X19014-X19015+X20015<=0
-X19010-X19011-X19012-X19013-X19014-X19015-X19016+X20016<=0
-X19010-X19011-X19012-X19013-X19014-X19015-X19016-X19017+X20017<=0
-X19010-X19011-X19012-X19013-X19014-X19015-X19016-X19017-X19018+X20018<=0
-X19010-X19011-X19012-X19013-X19014-X19015-X19016-X19017-X19018-X19019+X20019<=0
-X19010-X19011-X19012-X19013-X19014-X19015-X19016-X19017-X19018-X19019+X20020<=0
-X19010-X19011-X19012-X19013-X19014-X19015-X19016-X19017-X19618-X19019+X20021<=0

elemen kerja-19 mendahului elemen kerja-21

-X19010-X19011-X19012+X21012<=0

-X19010-X19011-X19012-X19013+X21013<=0
-X19010-X19011-X19012-X19013-X19014+X21014<=0
-X19010-X19011-X19012-X19013-X19014-X19015+X21015<=0
-X19010-X19011-X19012-X19013-X19014-X19015-X19016+X21016<=0
-X19010-X19011-X19012-X19013-X19014-X19015-X19016-X19017+X21017<=0
-X19010-X19011-X19012-X19013-X19014-X19015-X19016-X19017-X19018+X21018<=0
-X19010-X19011-X19012-X19013-X19014-X19015-X19016-X19017-X19018-X19019+X21019<=0
-X19010-X19011-X19012-X19013-X19014-X19015-X19016-X19017-X19018-X19019+X21020<=0
-X19010-X19011-X19012-X19013-X19014-X19015-X19016-X19017-X19018-X19019+X21021<=0
-X19010-X19011-X19012-X19013-X19014-X19015-X19016-X19017-X19018-X19015+X21022<=0

elemen kerja-20 mendahului elemen kerja-22
-X20011-X20012-X20013-X20014+X22014<=0
-X20011-X20012-X20013-X20014-X20015+X22015<=0
-X20011-X20012-X20013-X20014-X20015-X20016+X22016<=0
-X20011-X20012-X20013-X20014-X20015-X20016-X20017+X22017<=0
-X20011-X20012-X20013-X20014-X20015-X20016-X20017-X20018+X22018<~0
-X20011-X20012-X20013-X20014-X20015-X20016-X20017-X20018-X20019+X22019<=)
-X20011-X20012-X20013-X20014-X20015-X20016-X20017-X20018-X20019-X20020+X22020<=0
-X20011-X20012-X20013-X20014-X20015-X20016-X20017-X20018-X20019-X20020-
X20021+X22021<=0
-X20011-X20012-X20013-X20014-X20015-X20016-X20017-X20018-X20019-X20020-
X20021+X22022<=0

elemen kerja elemen kerja-21 mendahului efemen kerja-23
-X21012-X21013-X21014-X21015+X23015<=0
-X21012-X21013-X21014-X21015-X21016+X23016<=0
-X21012-X21013-X21014-X21015-X21016-X21017+X23017<=0
-X21012-X21013-X21014-X21015-X21016-X21017-X21018+X23018<=0
-X21012-X21013-X21014-X21015-X21016-X21017-X21018-X21019+X23019<=0
-X21012-X21013-X21014-X21015-X21016-X21017-X21018-X21019-X21020+X23020<=0
-X21012-X21013-X21014-X21015-X21016-X21017-X21018-X21019-X21020-X21021+X23021<=0
-X21012-X21013-X21014-X21015-X21016-X21017-X21018-X21019-X21020-X21021-
X21022+X23022<=0
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-X21012-X21013-X21014-X21015-X21016-X21017-X21018-X21019-X21020-X21021-
X21022+X23023<=0

elemen kerja-22 mendabului elemen kerja-23

-X22014-X22015+X23015<=0

-X22014-X22015-X22016+X23016<=0

-X22014-X22015-X22016-X22017+X23017<=0
-X22014-X22015-X22016-X22017-X22018+X23018<=0
-X22014-X22015-X22016-X22017-X22018-X22019+X23019<=0
-X22014-X22015-X22016-X22017-X22018-X22019-X22020+X23020<=0
-X22014-X22015-X22016-X22017-X22018-X22019-X22020-X22021+X23021<=0
-X22014-X22015-X22016-X22017-X22018-X22019-X22020-X22021-X22022+X23022<=0
-X22014-X22015-X22016-X22017-X22018-X22019-X22020-X22021-X22022+X23023<=0

Persamaan {(4.11)

Xi101+X201+X301+X401+X501+X601-6X1<=0
X1024+X202+X302+ X402+ X502+ X 6024+ X T02+X802+X902-9X2<=0
X103+X203+X303+X403+X503+X603-+X703+X803+X903-9X3<=0
X104+X204+X304+X404+X504+X604+XT04+X804+X904-9X4<=0
X105+X205+X305+X405+X505+X605+X705+X805+X905-9X5<=0
X206+X306+X406+X506+X606+X706+X806+X906-8X6<=0

X407+ X507+X607+X707+X807+X907-6X7<=0

X608+X708+X808+X908-4X8<=0

X809+X909-2X9<=0

X10010+X11010+X12010+X13010+X19010 -5X10<=0
X10011+X11011+X12011+X13011+X14011+X15011+X16011+X1801 1+X19011+X20011-10X11<=0
X10012+X11012+X12012+X13012+X14012+X15012+X16012+X18012+X19012+X20012+X210¢12-
11X12<=0
X10013+X12013+X13013+X14013+X15013+X16013+X17013+X18013+X19013+X20013+X21013-
11X13<=0
X10014+X12014+X13014+X14014+X15014+X16014+-X17014+-X18014+X19014+X20014+X21014+
X22014-12X14<=0
X12015+X13015+X14015+X15015+X16015+X17015+X18015+X19015+X20015+X21015+X22015+
X23015-12X15<=0
X12016+X13016+X14016+X15016+X16016+X17016+X18016+X19016+X20016+X21016+X22016+
X23016-12X16<=0
X12017+X13017+X14017+X15017+X16017+X17017+X18017+X19017+X20017+X21017+X2201 7+
X23017-12X17<=0
X12018+X13018+X14018+X15018+X16018+X17018+X18018+X19018+X20018+X21018+X22018+
X23018-12X18<=0
X13019+X14019+X15019+X16019+X17019+X18019+X19019+X20019+X21019+X22019+
X23019-11X19<=0

X16020+X17020+X18020+X20020+X21020+X22020+X23020-7X20<=0
X17021+X20021+X21021+X22021+X23021-5X21<=0

X21022+X22022+X23022-3X22<=0

X23023-X23<=0

Persamaan (4.13)

C<=5316
C>=370.68
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LAMPIRAN G
OUTPUT LINDO

OBJECTIVE FUNCTION VALUE

1)  317173.1218

VARIABLE VALUE REDUCED COST
MSP 12.000000 0.000000
MK 2.000000 0.000000

OPRBAN 23.000000 0.000000
MP 2.000000 0.000000
SD 2.000000 0.000000

OPRRAKIT 6.000000 0.000000
X2 1.000000 0.000000
X6 1.000000 0.000000
X7 1.000000 0.000000
X8 1.000000 0.000000
X9 1.000000 0.000000

X102 1.000000 0.000000
X202 1.000000 0.000000
X306 1.600000 0.000000
X406 1.000000 0.000000
X507 1.000000 0.000000
X607 1.000000 0.000000
X708 1.000000 0.006000
X808 1.000000 0.000000
X909 1.000000 -1.000000
B1202 1.000000 5096.428222
B3406 1.000000 7752.64209
B5607 1.000000 646.053528
B7808 1.000000 1352.355958
B909 1.000000 647.053528
X10 1.000000 0.000000
X13 1.000000 0.000000
X15 1.000000 0.000000
X16 1.000000 0.000000
X18 1.000000 0.000000
X22 1.000000 0.000000
X10010 1.000000 0.000000
X11010 1.000000 0.000000
X14013 1.000000 0.000000

X19013 1.000000 0.000000



X12015 1.000000 0.000000

X16015 1.000000 0.000000
X13016 1.000000 433392.687500
X17016 1.000000 393574.000000
X20016 1.000000 221430.890625
X15018 1.000000 0.000000
X18018 1.600000 0.000000
X22018 1.000000 0.000000
X21022 1.000000 0.000000
X23022 1.000000 0.000000
C1011 1.000000 1370.2959
F1419 1.000000 709.174622
H1216 1.000000 646.053528
1131720 1.000000 646.053528
K151822 1.000000 680.335571
02123 1.000000 646.053528
B2 5096.428222 0.000000
B6 7752.64209 0.000000
B7 646.053528 0.000000
B8 1352.355958 0.000000
B9 646.053528 0.000000
B10 1370.2959 0.000000
B13 709.174622 0.000000
BIS 646.053528 0.000000
B16 646.053528 0.000000
B18 680.335571 0.000000
B22 646.053528 0.000000
C 518.160034 0.000000
X 1.000000 -750000.000000

NO. ITERATIONS=80439909
BRANCHES= 8700 DETERM.= 1.000E 0



