LAMPIRAN

Lampiran 1. Gambar Tampilan pada lingo 18.0

Lingo 18.0 - [Lingo Mode! - Lingo 1111 —

File Edit Solver Window Help

Dle(E|S| & =@ <] »eol ORERl 2= 2 el

SETS:
SET_i/l..14/: n, x;
SET_3/1..7/: £7
LINE_ij (SET_i,SET_3): qiis
ENDSETS
DATA -
n = 244 721 244 244 944 S3I2 832 255 244 232 353 853 858 I44;
£ = 7Z1 722 858 533 944 378 1030;
gij = 44 46 S4 S8 &2 €8 B84
4z 52 &2 &8 78 80 90
Sz 52 58 60 &4 7O 74
46 48 54 S8 &2 66 72
48 52 54 S6 &0 68 74
46 50 54 S8 &4 68 78
55 5§ €4 €8 72 T4 82
48 52 56 €4 &6 70 TE
72z 74 78 =2 == 52 102
46 43 54 &0 84 &8 =2
44 48 56 €2 &8 T4 T8
52 5§ €2 €8 70 72 76
46 48 &0 &4 &8 T4 B4
S0 32 38 104 110 116 123;
ENDDATR
MAX = @SUM(SET_i(i): m{i));
BFOR{SET_J (31 =
@STM{SET_i(i): giji(i. 30y >= £(3117

For Help, press F1 |

Lingo 18.0 Solver Status [Lingo1] X

— Solver Status Variables
Model Class: 1P T otal: 14
Nonlinear: 0

State: Global Opt Integers: 1]
Objective: 12493

i~ Constraints
Infeasibility: 0 Total: 8
Nonlinear: 0
Iterations: 0
y ~ Nonzeros-
- Extended Solver Status - Total: 0
Nonlinear: 0

Solver Type:

Best Obj: L i~ Generator Memory Used (K]

Obj Bound 35

Steps: i~ Elapsed Runtime (hh:mm:ss)

BRI I 00:00:00

Update Interval: |2 nterrupt Solver Close
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B tingo 180 - [Solution Report - GO N

BP File Edit Solver Window Help
DB + (@] 2| 2eo| o< mr| BloE 2k

Clobal optimal solution found.

Objective value: 12493.00
Infeasibilities: 0.000000
Total solver iterations: [}
Elapsed runtime seconds: 0.03
Model Class: rp
Total variables: 14
Nonlinear variables: o
Integer variables: 0
Total constraints: 8
Nonlinear constraints: 1]
Total nonzeros: o
Nonlinear nonzeros: [}
Variable Value Reduced Cost
N( 1) 944.0000 0.000000
N( 2) 721.0000 0.000000
N( 3) 544 .0000 0.000000
N( 4) 944.0000 0.000000
N( 5) 944.0000 0.000000
N( &) 852.0000 0.000000
N( 7) 892.0000 0.000000
N( 8) 858.0000 0.000000
N( 9) 544.0000 0.000000
N( 10) 892.0000 0.000000
N( 11) 858.0000 0.000000)
N( 12) 858.0000 0.000000
N( 13) 858.0000 0.000000
N( 14) 944.0000 0.000000
X(1) 0.000000 0.000000
X(2) 0.000000 0.000000
X( 3) 0.000000 0.000000
X( 4) 0.000000 0.000000
X( 5) 0.000000 0.000000
X( &) 0.000000 0.000000
X7 0.000000 0.000000
X( 8) 0.000000 0.000000
X( 9) 0.000000 0.000000
X( 10) 0.000000 0.000000

“or Help, press F1 [

B ingo 180- oo teort- oI S

B¥ File Edit Solver Window Help

D(s(E(S] 4(5(@] == veo] Ofx|mr| Ble/E 2
X( 11) 0.000000 0.000000
X( 12) 0.000000 0.000000
X( 13) 0.000000 0.000000
X( 14) 0.000000 0.000000
F( 1) 721.0000 0.000000
F( 2) 722.0000 0.000000
F( 3) 858.0000 0.000000
F( 4) 893.0000 0.000000
F( 5) 944.0000 0.000000
F( 6) 978.0000 0.000000
F(7 1030.000 0.000000
QIJ( 1, 1) 44.00000 0.000000
QIJ( 1, 2) 46.00000 0.000000
QIJ( 1, 3) 54.00000 0.000000
QIJ( 1, 4) $8.00000 0.000000
QIJ( 1, 5) 62.00000 0.000000
QIJ( 1, €) €8.00000 0.000000
QIJ( 1, 7 84.00000 0.000000
QIJ( 2, 1) 42.00000 0.000000
QIJ( 2, 2) 52.00000 0.000000
QIJ( 2, 3) €2.00000 0.000000
QRIJ( 2, 4) €8.00000 0.000000
QIJ( 2, 5) 78.00000 0.000000
QIJ( 2, 6 80.00000 0.000000
QII( 2, N 90.00000 0.000000
QIJ( 3, 1) 52.00000 0.000000
QIJ( 3, 2) $2.00000 0.000000
QIJ( 3, 3) 58.00000 0.000000
QIJ( 3, 4) €0.00000 0.000000
QIJ( 3, 5) 64.00000 0.000000
QIJ( 3, &) 70.00000 0.000000
QII( 3, 7 74.00000 0.000000
QRIJ( 4, 1) 46.00000 0.000000
QILJ( 4, 2) 48.00000 0.000000
QRIJ( 4, 3) 54.00000 0.000000
QRIJ( 4, 4) 58.00000 0.000000
QIJ( 4, 5) 62.00000 0.000000
QIJ( 4, ©) €6.00000 0.000000
QIJ( 4, 7 72.00000 0.000000
QIJ( 5, 1) 48.00000 0.000000
QIJ( 5, 2) $2.00000 0.000000
QIJ( 5, 3) 54.00000 0.000000
QIJ( 5, 4) 56.00000 0.000000
QIJ( 5, 5) €0.00000 0.000000
QIJ( 5, € €8.00000 0.000000
“or Help, press F1 [
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Solver Window Help

File
Dslal@| «[u ] =] velo| Dlx(m e Ble/E 2l
n 74

QIJ( s, 00000 0.000000
QII( €, 1) 46.00000 0.000000
QIIt 6, 2) 50.00000 0.000000
QI 6, 3) $4.00000 0.000000
QII( 6, 4) $8.00000 0.000000
QII( 6, 5) €4.00000 0.000000
QII( 6, 6 €8.00000 0.000000
QII( 6, M 78.00000 0.000000
QI3( 7, 1) §5.00000 0.000000
QII( 7, 2) 56.00000 0.000000
QII( 7, 3) 64.00000 0.000000
QII( 7, & €8.00000 0.000000
QII( 7, §) 72.00000 0.000000
QII( 7, 6 74.00000 0.000000
QII( 7, N 82.00000 0.000000
QII( 8, 1) 48.00000 0.000000
QIi( 8, 2) 52.00000 0.000000
QII( 8, 3) $6.00000 0.000000
QII( 8, 4 64.00000 0.000000
QIJ( 8, §) 66.00000 0.000000
Q13( 8, € 70.00000 0.000000
QI e, M 76.00000 0.000000
QII( 9, 1) 72.00000 0.000000
QIIt 9, 2) 74.00000 0.000000
QLI 9, 3) 78.00000 0.000000
QII( 9, & 82.00000 0.000000
QRIJ( 9, 5 88.00000 0.000000
QII( 9, 6 92.00000 0.000000
QII( 9, M 103.0000 0.000000
QIJ( 10, 1) 46.00000 0.000000
QIJ( 10, 2) 48.00000 0.000000
QIJ( 10, 3) $4.00000 0.000000
QIJ( 10, 4) 60.00000 0.000000
QIJ( 10, 5) 64.00000 0.000000
QIJ( 10, 6) €8.00000 0.000000
QIJ( 10, M 82.00000 0.000000
QIJ( 11, 1) 44.00000 0.000000
QIJ¢ 11, 2) 48.00000 0.000000
QII( 11, 3) 56.00000 0.000000
QII( 11, 4) 62.00000 0.000000
QIJ( 11, §) €8.00000 0.000000
QIJ( 11, 6 74.00000 0.000000
QII( 11, 7) 78.00000 0.000000
QIJ¢ 12, 1) $2.00000 0.000000

0.000000

QIJc 12, 2) §6.00000

For Help, press F1

B Lingo 180 - Sobion Report- GG R S

B¥ File Edit Solver Window Help

Dslala] (@ == o Ol mR| Bl 2
QIJ( 10, 3) 54.00000 0.000000
QIJ( 10, 4) 60.00000 0.000000
QIJ( 10, S) €4.00000 0.000000
QIJ( 10, €) 68.00000 0.000000
QIJ( 10, 7) 82.00000 0.000000
QIJ( 11, 1) 44.00000 0.000000
QIJ( 11, 2) 48.00000 0.000000
QIJ( 11, 3) 56.00000 0.000000
QIJ( 11, 4) 62.00000 0.000000
QIJ( 11, 5) 68.00000 0.000000
QIJ( 11, &) 74.00000 0.000000
QIJ( 11, 7) 78.00000 0.000000
QIJ( 12, 1) 52.00000 0.000000
QIJ( 12, 2) 56.00000 0.000000
QIJ( 12, 3) 62.00000 0.000000
QIJ( 12, 4) €8.00000 0.000000
QIJ( 12, 5) 70.00000 0.000000
QIJ( 12, ) 72.00000 0.000000
QIJ( 12, 7) 76.00000 0.000000
QIJ( 13, 1) 46.00000 0.000000
QIJ( 13, 2) 48.00000 0.000000
QIJ( 13, 3) €0.00000 0.000000
QIJ( 13, 4) 64.00000 0.000000
QIJ( 13, 5) €8.00000 0.000000
QIJ( 13, &) 74.00000 0.000000
QIJ( 13, 7) 84.00000 0.000000
QIJ( 14, 1) 90.00000 0.000000
QIJ( 14, 2) 92.00000 0.000000
QIJ( 14, 3) 98.00000 0.000000
QIJ( 14, 4) 104.0000 0.000000
QIJ( 14, 5) 110.0000 0.000000
QIJ( 14, 6) 116.0000 0.000000
QIJ( 14, 7) 129.0000 0.000000

Row Slack or Surplus Dual Price
1 12493.00 1.000000
2 10.00000 0.000000
3 $2.00000 0.000000
4 6.000000 0.000000
s 37.00000 0.000000
3 $2.00000 0.000000
7 82.00000 0.000000
8 152.0000 0.000000

For Help, press F1
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Lampiran 2. Gambar Ku

BEP @40 Hz: Q=687 ;H=1462.03;P=11.12; E=66.51;

rva pompa

Cursor Data Flow|

0| Head  0.00 Power| 000 Eff| 0.00]

Feet Hp Eff
2400 : 51 70%
2200 " 65%

‘ 4
2000 %
\ 40 55%
1800- \ s o
.
} 35
1600 \ o
g 1400 / \ \ 302 404 F
| . i &
[ . .
= 1200 £ ; 25 5 35% 2
$ /: \ : \ % 30% 3
= ~ 5
1000 / ; \ : \ 20 g
i : E 25%
/ H \ H 15 20%
600 ; ;
: N
/ R D T W e
400 ; I .
200- § ¥ ’ 5%
0 1 5 1 1 1 1 | 1 1 1 E 1 1 1 0 0 %
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1375

BEP@42Hz: Q=721;H=161235;P

Capacity - Barrels per Day

=12.87:E=66.51; Cursor Data Flow

PTDC Catalog Curve Ver: 12.25. Date: 5/10/2019 3:29:20 PM

721 Head |612.35 Power| 12.87  Eff 6651

Feet Hp Eff
2600 - : ‘ ‘ T - 58 70%
: : 55
H | f,_.——v—-_\ H
2400 : ‘ / \\ ! 65 %
2200 : : 50 60%
2000 . i 7\ T \ T - 45 55%
: ‘ : 459%
2% / | \ \ ¥ 2 404 3
$ 1400 : 3 g g
e ) 4 Y E N 302 35% 3
S 1200 1= : S 2
3 / : \ : \ 25 30% 3
i : : Z
100 / : \ ; 20 25%
800
: : 20%
600 / : \ = 15%
i :\ 10
400 —f =" . 10%
200 : — 5 5%
0 1 I: 1 1 1 1 1 1 1 1 1 : 1 1 0 0%
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
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BEP@45Hz: Q=772;H=1850.91;P=1583; E=66.51;

Cursor Data Flow L

o]neaq 0.00] Power | o.ooJEffL o.ooJ

Feet Hp Eff
3000- - | ‘ ‘ B 70 70%
2800 : i : 65 65%
2600 : 1 // \\ } : 60  60%
2400 N ‘ \ ‘ 55  55%
oo : 2] e | ‘ \\ : 50 50%
2000 1 o] : 45 45%
1800 : / | \\ ] \ .

= H ‘ ‘ ‘ ‘ 3

3 : \ ‘ | 40 3 40% 3

g . 4 \ S [ i N 35 8 35% 3

® 1400 : : ‘ =N - Q

- WE \ iy HEN 30 S 30% 3

- M Y -
1000 L/ 1 | | S 1§ | 25 25%
800 / | Rl 20 20%
/ i 1 S 15 15%
e [ s e e D | ERTY

400 — : : 10 10%

200 : 5 5%

0 — — i —1——e0 0%

0 100 200 300 400 500 600 <700 800 900 1000 1100 1200 1300 1400 1500

BEP @50 Hz: Q=858 ;H=2285.59 ;P =21.73; E=66.51;

Capacity - Barrels per Day

Cursor Data Flow[

PTDC Catalog Curve Ver: 12.25. Date: 5/10/2019 3:29:20 PM

0| Head | 000 Power| 0.00 | Eff[ 0.00]

Feet Hp Eff
3500 | E ‘ ‘ T . | 3 97 70%
3250 : el X 90 65%
3000 / \ | | 60 %
2750 w ‘ N % ssw
2500 - L \ R 70 50%
2250 | | / ‘ \ | \ 45%

g 2000 L1 / g - ‘\ 60340%5

ool | 1 /] N T [N 50 § 150 5

$ 1500 | / \‘ | \ 330%%

) 1250 |/ \ | N = 25%

oy T AR ™ | -~y
/ ‘ : | | \

750 /M : : \ 20 15%

500 | e | | | i . 10%

250 /- | | | Y sk

é | Lk | L i i %
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Capacity - Barrels per Day
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BEP @52Hz: Q=893;H=2470.99 ;P =24.42;E=66.51;

Cursor Data Flow ‘

867 | Head 52239 Power 2423 Eff 66.45

Feet Hp
4000 : I 108
3750 : R e
i / \ ‘ 100

| | sl NG 90
3250 N ‘
3000 — | 3 i i 80
2750 : A i
' / 70

__ 2500 ; / ‘ i

D 2250 r ‘ ‘

é 2000 / \ : %

3 1750 / \ e

& / : \

1500 / : ‘ 40
1250 :
1000 / x -
S ‘ —— .
750 _,L_---—-“"_"' ST st : 20
500-] I ‘ ;
250 ¥ | 10
0 : : 0

Capacity - Barrels per Day

BEP @55 Hz: Q=944 ;H=2764.36; P=28.90 ; E=66.51;

I 1 l i 1 | 1 1 1 1 1 1 i I 1 1
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700

Cursor Data Flow

(dH) 1amod

Eff
70%

65 %
60 %
55%
50 %
45%
40 %
35%
30% 2
25%
20%
15%
10%
5%
0%

i3

(35) Koua12

PTDC Catalog Curve Ver: 11.57. Date: Feb/26/18 1:35:09 PM

0 Head | 0.00| Power| 000 Eff| 0.00]

Feet Hp
4250 — I - 127
4000 v ; : i 120

/ \ con
3500 ¥ :
: 7\ \ : 100
3000 : : 20
E / \\ \i -
= 2500 n i
3 / \ \ 70
s 7 :
® 2000 —f ‘ : N 60
7] - .
- | " -
/ : \ : \ 50
1500 et :
/ E \i 40
1000 — , r- N 30
ISR : \ 20
500 — :
. : 10
0 1 * l 1 1 1 I I * 1 I 1 0
0 200 400 600 800 1000 1200 1400 1600 1875
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(dH) 1amod

Eff
70%

65 %
60 %
55%
50 %
45%
40 %
35%
30%
25%
20 %
15%
10%
5%
0%

(%) Aouardy3
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BEP @57 Hz: Q=978 ;H=2969.68 ;P =3218; E=66.51;

Cursor Data Flow|

0| Head | 0.00 Power 0.00] Eff| 0.00

Feet Hp Eff

5000- - - 140  70%

: Ol .1 : 130 65%

4500 : :

s / \ . 120  60%

o 7 N N o

: / \ \ 9  45%
~ 3000 = A : m
3 / ‘s\ 80 § 40% 2
< 2500 / 170 8 35% 8
3 / \ : \ Z 30w 3
: : 60 = 2
T 2000 : N Z

/ : \ : 50  25%

1500 / : \ 40  20%

i i e 3 30 15%

/-,[’”/ e 20 10%

500 : :
2 : 0 5%
0- T = ] ] T T T = T 0 0%
0 200 400 600 300 1000 1200 1400 1600 1800 2000

BEP @ 60 Hz: Q=1030; H=3290.50; P=37.53; E=66.51; Cursor Data Flow}

Capacity - Barrels per Day

PTDC Catalog Curve Ver: 12.25. Date: 5/10/2019 3:29:20 PM

0| Head | 0.00| Power| 0.00 Eff| 0.00]

Feet Hp Eff
5500 : ‘ T ‘ : 162 70%
5000 | o .- 150 65%

: / \ § 140 60%
4500 : | | ‘ :
——i N | o e
4000 : : -
: / \ \ g w o
_ 3500 E / T \\ \E\ 100 - 5
8 3000 : ‘ : 9 g 40%3
2 / \ : \ g0 3 35% 3
© - - —i
§ 2500 / : \ : \ 70 2 30% 3
2000 / : ‘ \ : 60 25%
H H 50
: : 20%
. / : I P, N -
1000 - \ 30
; PN 10%
500 : N -
H H 10 5%
0- I o ] T I 0 0 575 T 1 0 0%
0 200 400 600 800 1000 1200 1400 1600 1800 2000
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Lampiran 3. Tabel Efisiensi Volumetrik Sumur Aktif Lapangan Zu

Wwell Freq Q akwa  Q teoritis %V

No (Hz) (BFPD) (BFPD) (%)
1 ZUA-1 50 1188 858 138.46
2 ZUA-2ST 55 312 944
3 ZUA-3ST 42 168 721
4 ZUA-4 55 714 944
5 ZUA-5 55 186 944
6 ZUA-6ST 52 1008 892 113.00
7 ZUA-9 60 903 1030
8 ZUA-10 55 204 944
9 ZUA-12ST 52 321 892

Natural
10 ZUD-1 Flow 18 0 0.00%
11 ZUD-2 52 118 892
12 ZUD-4 50 528 858
13 ZUD-5 55 1374 944 145.55
14 ZUD-6 55 a0 944
15 ZUD-8 60 1414 1030 137.28
16 ZUD-9 52 318 892
17 ZUD-10 60 594 1030
18 ZUD-11 50 294 858
19 ZUG-1 50 660 858
20 ZUG-3 50 420 858
21 ZUG-4 60 264 1030
22 ZUG-5 55 72 944
23 ZUG-8 60 2298 1030 223.11
24 ZUG-10 60 1507 1030 146.31

Average 623.875 890.291
EV > 100%
I Vv < 100%
Natural Flow
83
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Lampiran 4. Tabel Produksi vs Target Produksi

Tabel Produksi vs Target Produksi

Choke : Water . Target
No Well Size Z[S)( Amp PlrsongIlsy Cut Pé(g:i;lgSl Produksi
(Inc) (%) BOPD
1 ZUA-1 32/64 50 16.1 1188 89.67% 123 100
3 ZUA-3ST  25/64 43 15.9 168 6.82% 157 134
4 ZUA-4 64/64 57 17.7 714 59.22% 291 165

7 ZUA-9 32/64 60 22 903 92.08% 72 129

8 ZUA-10 20/64 55 19.3 204 30.72% 141 116

9 ZUA-12ST Oct-64 53 16.2 321 1.45% 316 214
Natural

10 ZUD-1 50/64 Flow - 18 91.34% 2 0

20 ZUG-3 20/64 50 21 420 52.51% 199 184

Average 14973 66.75% 2599 3400

84
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Lampiran 5. Tabel Sumur yang akan di optimasi

Produksi VS Target Produksi

Choke

: Frek Produksi Water Cut  Produksi
No Well Size (H2) Amp BEPD (%) BOPD
(Inc)
1 ZUA-1 32/64 50 16.1 1188 89.67% 122.7204
2 ZUA-2ST 25/64 56 15.8 312 4.73% 297.2424
3 ZUA-3ST 25/64 43 15.9 168 6.82% 156.5424
4 ZUA-4 64/64 58 17.7 714 59.22% 291.1692
5 ZUA-5 32/64 58 26 186 6.60% 173.724
6 ZUA-6ST 32/64 52 17 1008 80.91% 192.4272
7 ZUA-9 32/64 60 22 903 92.08% 71.5176
8 ZUA-10 20/64 55 19.3 204 30.72% 141.3312
9 ZUA-12ST  Oct-64 53 16.2 321 1.45% 316.3455
10 ZUD-1 50/64 Né‘ltcljvrva' - 18 91.34% 1.5588
11 ZUD-2 30/64 52 25 118 78.67% 25.1694
12 ZUD-4 130/64 50 18 528 90.14% 52.0608
13 ZUD-5 130/64 55 20 1374 95.24% 65.4024
14 ZUD-6 20/64 55 12 90 83.96% 14.436
15 ZUD-8 130/64 DOL 23 1414 96.42% 50.6212
16 ZUD-9 15/64 52 19 318 90.30% 30.846
17 ZUD-10 130/64 DOL 17 594 97.80% 13.068
18 ZUD-11 30/64 50 16 294 71.41% 84.0546
85
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Lampiran 6. Tabel Data Sumur Zu Flowstation

Tabel Data Sumur Zu Flowstation

https://lib.mercubuana.ac.id/id

No Well Choke | Ao, | BFPD | BSEW | Bopp | BWPD | MCED
Size (%)
1 ZUA-1 32/64 | 16.1 | 1188 | 89.67% | 123 | 1065 0
2 | zua-2sT | 25/64 | 158 312 473% | 297 15 0
3 | ZUA-3ST | 25/64 | 15.9 168 6.82% | 157 11 0
4 ZUA-4 64/64 | 17.7 714 | 59.22% | 201 | 423 0
5 ZUA-5 32/64 | 26 186 6.60% | 174 12 0
6 | ZUA-6ST | 32064 | 17 1008 | 80.91% | 192 816 0
7 ZUA-9 32/64 | 22 903 | 92.08% | 72 831 0
8 ZUA-10 | 20/64 | 19.3 204 | 30.72% | 141 63 0
9 | ZUA-12ST | 10/64 | 16.2 321 1.45% | 316 5 0
10 ZUD-1 50/64 - 18 91.34% 2 16 | 2664
11 ZUD-2 30/64 | 25 118 | 78.67% | 25 93 | 1656
12 ZUD-4 | 130/64| 18 528 | 90.14% | 52 476 | 198
13 ZUD-5 130/64 | 20 1374 | 95.24% | 65 1309 | 252
14 ZUD-6 20/64 | 12 20 83.96% | 14 76 366
15 ZUD-8 130/64 | 23 1414 | 96.42% | 51 1363 | 289
16 ZUD-9 15/64 | 19 318 | 90.30% | 31 287 | 156
17 | zubp-10 |130/64| 17 504 | 97.80% | 13 581 | 192
18| zubp-11 | 30/64 | 16 204 | 71.41% | 84 210 | 300
19 ZUG-1 60/64 | 19 660 | 89.24% | 71 589 0
20 ZUG-3 20064 | 21 420 | 5251% | 199 221 0
21 ZUG-4 | 130/64 | 34 264 | 97.53% 7 257 0
22 ZUG-5 20/64 | 16.5 72 2.70% 70 2 150
23 ZUG-8 | 130/64 | 27 2298 | 95.00% | 113 | 2185 | 141
24 | ZUG-10 | 130/64| 254 | 1507 | 97.44% | 39 1468 | 244
Average 5221 | 90.45% | 498 | 4723 | 535
CV- Pump Pump Temp Temp
No Well FTP | Freq 1A AP Intake | Discharge | Intake Motor
86
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1| zual |200] 50 |110| 139 | 460 | 1231 165 | 207
2 | ZUA-2ST | 180 | 56 |120| 17 | 259 1153 172 | 239
3 | ZUA3ST | 320 | 43 | 145| 143 | 740 | 1395 209 | 295
4 | ZUA4 |580]| 57 |120| 169 | 305 1588 163 | 205
5 | ZUA5 | 150 | 58 | 110 | 160 | 187 | 1006 185 | 227
6 | zua6sT | 250 | 52 |110| 169 | 187 61 | 108
7| zua9 |400]| 60 |120] 153 | 175 1506 165 238
8 | ZUA-10 | 250 | 55 |120| 125 | 347 | 1216 167 | 210
9 | ZUA-12ST | 480 | 53 | 135 | 17 | 313 1487 174 | 229
10| zup-1 | 170 100 | 19.7
11| zuD-2 |600| 52 |130| 20 | a17 1616 172 214
12| zup4 |170| 50 | 95 | 148 | " | tontault | tol faurt | "
fault fault
13| zUD5 | 90 | 54 | 85 | 152 i i - -
14| zUD-6 |100| 55 | 85 | 158
15| zUD-8 | 120 |DOL| 85 | 163 | N/A N/A NA | NA
16| zup-9 |so00| 52 |110| 157 | 269 | 1783 179 | 225
17| zUD-10 | 90 |DOL| 85 | 19.7 | N/A N/A NA | NA
18 | zUD-11 | 280 | 49 |100| 275 | 286 | 1334 166 | 216
19| zuc-1 |250| 48 | 70 | 17 0 0 32 32
20| ZUG-3 | 570 | 50 | 105]| 186 0 0 32 32
21| zUG-4 | 150 | 110 | 60 | 175 | 523 N/A 166 | 237
22 | ZUG-5 | 400 | 57 | 70 | 145 | 491 | 1194 206 | 258
23| ZUG-8 | 120 | 60 | 70 | 146 | 301 | 1256 162 | 307
24 | ZUG-10 | 120] 60 | 70 | 159 | 598 | 1078 161 | 212
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Lampiran 7. Tabel Data Frekuensi Teoritis

Tabel Data Frekuensi Teoritis

Freq (Hz) 40 42 44 46 48 50
Wellhead Pressure 170 psig | 170 psig | 170 psig | 170 psig | 170 psig | 170 psig
Wellhead Temperature 120°F 120°F 120°F 120°F 120°F 120°F
5;:‘;22?:‘:6 170°F | 170°F | 170°F | 170°F | 170°F | 170°F
\Water Spec. Gravity 1.01 1.01 1.01 1.01 1.01 1.01
\Water Cut 99% 73% 73% 73% 73% 73%
GOR (scf/stb) 160 160 160 160 160 160
Method Pl Pl Pl Pl Pl Pl
SBHP (psi) 650 650 650 650 650 650
Intake Depth 3075 3075 3075 3075 3075 3075
Operation rate (stb/d) 318 430 521 605 683 756
Total Dynamic Head (ft) 1616 1705 1796 1881 1963 2045
Intake Pressure (psig) 588 543 507 474 442 411
?piié r;arge Pressurel 1o73 | 1255 | 1258 | 1260 | 1263 | 1266
Motor Horsepower (hp) 60 60 60 60 60 60
Motor Amperage (A) 13.1 135 13.9 14.4 151 15.7
Motor Voltage (V) 1138 1195 1252 1309 1365 1422
Total Motor Load (hp) 21.3 24 26.9 29.7 32.6 35.5
Load Factor (%) 35.45 40.01 44.75 49.56 54.3 59.2
IZ:}:Lerature (OF)W nding 551 211 212 214 218 222
Freq (Hz) 52 54 56 58 60
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Wellhead Pressure 170 psig | 170 psig | 170 psig | 170 psig | 170 psig

Wellhead Temperature 120°F 120°F 120°F 120°F 120°F

_?g:r:g?rgﬂ?e 170°F | 170°F | 170°F | 170°F | 170°F
\Water Spec. Gravity 1.01 1.01 1.01 1.01 1.01
\Water Cut 73% 73% 73% 73% 73%
GOR (scf/stb) 160 160 160 160 160
Method Pl Pl Pl Pl Pl

SBHP (psi) 650 650 650 650 650
Intake Depth 3075 3075 3075 3075 3075
Operation rate (stb/d) 824 880 935 989 1044

Total Dynamic Head (ft) | 2130 2238 2351 2463 2575

Intake Pressure (psig) 377 334 288 243 198
Discharge  Pressurel 168 | 1270 | 1272 | 1274 | 1276
(psig)
Motor Horsepower (hp) 60 60 60 60 60
Motor Amperage (A) 16.4 17.2 18 18.9 19.8
Motor Voltage (V) 1479 1536 1593 1650 1707
Total Motor Load (hp) 38.5 41.4 445 47.6 50.8
Load Factor (%) 64.12 69 74 79 84.7
Total Winding
22 232 237 244 24
Temperature (°F) 8 3 8 i
Freq (Hz) 40 42 44 46 48 50
Wellhead Pressure 17_0 17_0 17_0 17_0 17_0 17_0
psig psig psig psig psig psig

Wellhead Temperature | 120°F 120°F 120°F 120°F 120°F 120°F

Bottomhole

170°F 170°F 170°F 170°F 170°F 170°F
Temperature

89

https://lib.mercubuana.ac.id/id



Water Spec. Gravity 1.01 1.01 1.01 1.01 1.01 1.01

Water Cut 99% 73% 73% 73% 73% 73%
GOR (scf/sth) 160 160 160 160 160 160
Method Pl Pl Pl Pl Pl Pl

SBHP (psi) 650 650 650 650 650 650
Intake Depth 3075 3075 3075 3075 3075 3075
Operation rate (stb/d) 318 430 521 605 683 756

Total Dynamic Head

() 1616 1705 1796 1881 1963 2045

Intake Pressure (psig) 588 543 507 474 442 411

Discharge  Pressure | 1573 | 1255 | 1258 | 1260 | 1263 | 1266

(psig)
Motor Horsepower 60 60 60 60 60 60
(hp)
Motor Amperage (A) 13.1 13.5 13.9 14.4 15.1 15.7
Motor Voltage (V) 1138 1195 1252 1309 1365 1422
Total Motor Load (hp) 21.3 24 26.9 29.7 32.6 355
Load Factor (%) 35.45 40.01 44.75 49.56 54.3 59.2
Total Winding | 55, 211 212 214 218 222
Temperature (°F)
Freq (Hz) 52 54 56 58 60
Wellhead Pressure 17.0 17.0 17.0 17.0 17.0

psig psig psig psig psig

Wellhead Temperature | 120°F 120°F 120°F 120°F 120°F

_E;grtrggr:rg?lfe 170F | 170°F | 170°F | 170°F | 170°F
Water Spec. Gravity 1.01 1.01 1.01 1.01 1.01
Water Cut 73% 73% 73% 73% 73%
GOR (scf/stb) 160 160 160 160 160
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Method PI PI PI Pl Pl
SBHP (psi) 650 650 650 650 650
Intake Depth 3075 3075 3075 3075 3075
Operation rate (stb/d) 824 880 935 989 1044
Z%ta' Dynamic  Head | 100 | 2038 | 2351 | 2463 | 2575
Intake Pressure (psig) 377 334 288 243 198
Discharge  Pressure |\ 50 | 1270 | 1272 | 1274 | 1276
(psig)
Motor Horsepower 60 60 60 60 60
(hp)
Motor Amperage (A) 16.4 17.2 18 18.9 19.8
Motor Voltage (V) 1479 1536 1593 1650 1707
Total Motor Load (hp) 38.5 41.4 44.5 47.6 50.8
Load Factor (%) 64.12 69 74 79 84.7
Total Winding
Temperature (°F) 228 232 237 244 248
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Lampiran 8. Tabel kalkulasi perubahan frekuensi

Tabel kalkulasi perubahan frekuensi

configures Frekuensi Operating Range Qo Qo, Head, Beban
Pompa Motor, Min, Max, BEPD BEPD ft Motor,

Hz BFPD BFPD HP

60 3200 4800 5333.3 256.0 3207.1 250.1

59 3147 4720 5244.4 251.7 3101.1  237.8

58 3093 4640 5155.6 247.5 2996.9 2259

57 3040 4560 5066.7 243.2 2894.4 2144

56 2987 4480 4977.8 238.9 2793.8 203.3

55 2933 4400 4888.9 234.7 2694.9 192.6

54 2880 4320 4800.0 230.4 2597.8 1823

ING-4000 53 2827 4240 4711.1 226.1 25024 1724
200 stages 52 2773 4160 4622.2 2219 2408.9 162.8
51 2720 4080 45333 217.6 23171 153.6

50 2667 4000 44444 2133 2227.2 144.7

49 2613 3920 4355.6 209.1 2139.0 136.2

48 2560 3840 4266.7 204.8 2052.6 128.0

47 2507 3760 4177.8 200.5 1967.9 120.2

46 2453 3680 40889 196.3 1885.1 112.7

45 2074 3600 4000.0 192.0 1804.0 105.5
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Lampiran 9. Tabel Bilangan Binary

Tabel Bilangan Binary

NO sumur Frekuensi
42 Hz 45 Hz 50 Hz 52 Hz 55 Hz 57 Hz 60 Hz
1 ZUA-1 0 0 1 0 0 0 0
2 ZUA-2ST 1 1 1 1 1 1 1
3 ZUA-3ST 1 1 1 1 1 1 1
4 ZUA-4 1 1 1 1 1 1 1
5 ZUA-5 1 1 1 1 1 1 1
6 ZUA-6ST 0 0 0 1 0 0 0
7 ZUA-9 0 0 0 0 0 0 1
8 ZUA-10 1 1 1 1 1 1 1
9 ZUA-12ST 1 1 1 1 1 1 1
10 ZUD-1 0 0 0 0 0 0 0
11 ZUD-2 1 1 1 1 1 1 1
12 ZUD-4 1 0 1 1 1 1 1
13 ZUD-5 0 0 0 0 1 0 0
14 ZUD-6 1 1 1 1 1 1 1
15 ZUD-8 0 0 0 0 0 0 1
16 ZUD-9 1 1 1 1 1 1 1
17 ZUD-10 0 0 0 0 0 0 1
18 ZUD-11 1 1 1 1 1 1 1
19 ZUG-1 1 1 1 1 1 1 1
20 ZUG-3 1 1 1 1 1 1 1
21 ZUG-4 0 0 0 0 0 0 1
22 ZUG-5 1 1 1 1 1 1 1
23 ZUG-8 0 0 0 0 0 0 1
24 ZUG-10 0 0 0 0 0 0 1
Total 14 13 15 15 15 14 20
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Lampiran 10. Tabel Total Produksi

Tabel Total Produksi

_ Frek Produksi Produksi ~ Target Produksi Produksi Produksi Produksi Produksi Produksi Produksi  Target
No  Wel Choke Size (inc) Amp Water Cut (%) _ _
(H) BFPD BOPD Produksi 4K BOPD W BOPD 0K BOPD SH BOPD K BOPD S7H BOPD 0K BOPD Prodiks
T N0 161 18 ®Em 13 W 0 0 om0 0 0 0 100
) IANT 5B 5 158 W 4TH 0 0 0 0 30 ) wa 40
3OIMST B DBy | 68% 5T B w5 R /A5 m 1 n 1%
oM B 5 7 4 N ¥ 15 0 0 0 0 MBw 0 165
55 3B 5 % 1% 660 0 0 0 0 18 %M B 1
6 IUMST 36 0 1008 809% 0 0 0 1008 0 0 0 Rl
7N e 0 2 W %0 0 0 0 0 0 0 wonwW
g KD W 5 193 W 07 0 0 0 0 MR 28 Bl 116
9 NALST Ok B 162 3 Lk 0 0 0 oM W 8 50 il
0 M1 S Y .1 w2 1% 0 0 0 0 0 0 B2 1%
o2 W 5 18 T86M 0 0 0 15 1094 191 193 1 5
0 oID4 BB 0 1B 5B 0L 0 0 9 5 Wonme W nEm W 9w 5
B35 WK % N 1M B 0 0 0 0 137 0 0 %
D6 W 5 0 0 8%% 0 0 0 0 ) 188 19 130
5 D8 10K DOl B WU %4 0 0 0 0 0 0 1414 B
6 D9 15 01 3 030 0 0 0 318 W ¥ W 166
7 A0 & DL U KM 9780 0 0 0 0 0 0 W5 10
IV SYR 0016 M T4 0 0 i) 318 WO W 0 5
9 NGL G 0019 60 892 0 0 0 o ) 3 T 1
0163 W 00 A4 M0 RS 199 1B 0 0 0 s B 20BN w0 | 18
A 164 106 60 % B 9T 0 0 0 0 0 0 ] 5
2 165 WM 5 165 R 200% 0 0 0 0 noon e o %
B8 106 60 A 0B BO% 0 0 0 0 0 0 % 186
A NG 106 60 B4 10T 9T 0 0 0 0 0 0 0 n
UG 66T 5% M0 1w 7 W 0 N43B0N BORLKD 65 BRI S6 UM 9B B U
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