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SINGLE LINE DIAGRAM GEDUNG ADMINISTRASI PLTU LABUAN
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ADMINTSTRATION BUILDING MCC #7HrmAMEMCC
REFERENCE T0 F289S-D0506B-09

O0BLF02/)

Aduninistration ﬁulldlng
0. 00m Level
qm A0, Doz

1]

92600

Notes:

B

1 kR B e R B NIR-WY -0.6/1 B KB RE %M,

Adninistration Building

4. 20m Level
B

i
=454

S1UYL

1. Not named cable types are ZR-VV -0.6/1, the length of cable will be finded in cable list.

AGMIUIS[[dIIOH Bulldlng
8. 40n Level
TS, A
P=7tKw

SIUYE
Qdmlnls tration Bu1ld1n&
0.00m Level

0oy
Administration Building
4.20m Level

Aduinistration Building
8. 40m Level
'ﬁM\’é&ﬁ 40mJ§

Adwinistra

0. 00m Level
AEAMED 00 f

tion Building

B 2008.5 Approved by Oner

A | 2008.3 For approve LEE ftth LEE Bl
REV. DATE DESCRI PTION DESI GN CHECK | REVIEW | APPROVAL
# PT. PLN{ PERSERO gfm‘f‘ER;\g 0701-00-E-14-BJ0-002-0

PT.PL

JASA MANAJE

I\§ PERSERO
EN KONSTRUKSI

S W10y I

A TR E

JGB NQ

E07007

]

réi]ik*l%

) HEREZHAAL0MRESS T 8 BIELHHE
S OUTHWEST ELECTRIC POWER DESIGN INSTITUTE PLTUC 2 Banlen-labuan (2X300MW) Frojee.  [otal  Lesin Slage
£ OE mm LAY SINGLE LINE DIAGRAM OF LIGHTING AND MALNTENANCE
Aparoyg é§ 2 Check i POVER SUPPLY SYSTEM FOR AD“INISTRATIQN BUILDING
¥ 4 tongE OB RS R 5 R 4
T L =% B0 H g 1414B8=07 ‘FM&%
151 IRE o TUIL LATE IJale [N NG Lo REY.
This document is resiriesed. Keither he whole nor any par: of tais document may be disclosed to any thind part the prior writter. of Chengda Ingrcering Ceorporation of ¢
Neiter Lhe whele vor any perl of Lhis dee

decunenl way be recroduced, slored in auy relrieval svslent or lrauswilied io g

, 1 ¥hie the eonyright of this dos
Jorcu or by aty tueans (eleclrouic, nechanicel, reprograplic, reconding or ctherwiscl without the prir eonsert of iac m:rmm STICT

ab is vested. Al copyriplis ruseried,

58




WIRING DIAGRAM PLTS GEDUNG ADMINISTRASI PLTU LABUAN

LAMPIRAN 2

WIRING LIGHTING ADMINISTRATION BUILDING

JL. 2

Lightin Power (Watt
Lighting Administration Building 00m Level DU Power (Watt)
_________________________________ 4 NO.| Gru Load Ampere Flush Flush Flush Flush Celli Alumunium | Alumunium E ii Total
' ‘ P Point ) Mounted Mounted Mounted Mounted - ¢ 'rt]g p Anterior Alloy Alloy ;'.xui. N1 it Sign | Damproof
NYVYHY : Flourescent | Flourescent | Flourescent | Cylindrical Fi tt)un es 5 Mirror Lamp| Flourescent | Flourescent si mle: |ton Signature 20 | Lamp 100 (Watt) R S T
& X 10 MMP | Fixture 2x36 | Fixture 3x18 | Fixture 2x40 | Fixture 18 'Xml;rft 20watt | Fixture 1x36 | Fixture 2x36 '912 v:/); t‘:re watt Watt
' watt watt watt watt watt watt
F J0A : NYM4 X 25 1 N1 15 6,14 15 1080 360 360 360
| \b6A : NYM 4 X 25 2 N2 21 5,41 9 4 6 2 952 386 283 283
FROM MAIN BREAKER | \BA | NYM4 X 25 3 N3 12 491 12 864 288 288 288
4A i NYM4 X 25 4 N4 16 3,97 11 4 1 698 232 233 233
Busbar 5 x 50 mm? | \bA : NYM4 X 25 5 N5 12 491 12 864 288 288 288
| \BA | NYM 4 X 25 6 N6 10 4,09 10 720 240 240 240
| 10A | NYM 4 X 25 7 N7 15 6,14 15 1080 360 360 360
| N4A 1 NYM4X25 | 8 | N8 8 245 4 4 432 144 144 144
| \2A | NYM4x25 | 9 | N9 | 3 0,34 3 60 20 20 20
i > 112 38,35 73 11 0 8 7 2 4 4 0 3 0 6750 | 2318 2216 2216
Lightin Power (Watt
. Lighting Administration Building 4.2m Level g power -
' NO. | Gru Load| Ampere Flush Flush Flush Flush it Alumunium | Alumunium | " Taral
| ’ p Point ) Mounted Mounted Mounted Mounted eiing Anterior Alloy Alloy VacLation | - gyit Sign | Damproof
! A nt | A t| A t | cylindrical | MU | Mirror Lamp| Fi t | Fi ¢ | Direction o are 20| Lamp1oo | (Watt) | R S T
NYYHY : louresce lourescent | Flourescent | Cylindrical 0 0n - p| Flourescent | Flourescen S g Wp
5X 10 |\/||\/|2 ! letL‘j\r;an% letu.\j\r; t;’3x1£«1 lett\jvr;1 tt2x40 le\;l;rtet 18 watt watt let:\r": tt1x36 FIth\JAr: tt2x36 13 Watt watt att
F 16A i NYM 4 X 2,5 1 N1 27 10,80 19 6 1 1 1900 634 633 633
| 10A i NYM 4 X 25 2 N2 20 8,18 20 1440 480 480 480
FROM MAIN BREAKER | \10A | NYM 4 X 2,5 3 N3 24 6,64 12 4 6 2 1168 390 389 389
6A | NYM4 X 25 4 N4 12 491 12 864 288 288 288
Busbar 5 x 50 mm? | \bA I NYM 4 X 2,5 5 N5 12 5,09 8 4 896 298 300 298
| \BA | NYM 4 X 25 6 N6 10 4,09 10 720 240 240 240
| 10A NYM 4 X 2,5 7 N7 15 6,14 15 1080 360 360 360
| \2A NYM 4 X 25 8 N8 15 1,85 11 4 326 110 108 108
| \2A : NYM 4 X 2,5 9 N9 | 142 0,52 7 91 31 30 30
i x> 277 48,21 96 0 10 15 11 3 0 0 7 0 0 8485 | 2831 2828 2826
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JL. 3

FROM MAIN BREAKER

NYYHY
5% 10 MM?

L NGA——NYM4X 2,5
L OA———NYM4X 25
A NYM4X 25
oA NYM4X 25

Busbar 5 x 50 mm?

Lighting Power (Watt)
Load| Ampere Power
Flush Flush Flush Flush . Alumunium | Alumunium .
NO. | Grup Point (I) Mounted Mounted Mounted Mounted NCI: (t)elljlr:rtlg d Anterior Alloy Alloy ES?S:?E)?}” Exit Sign Damproof Total
Flourescent | Flourescent | Flourescent | Cylindrical Fixture 32 Mirror Lamp| Flourescent | Flourescent Sign Fixti Signature 20 | Lamp 100 (Watt) R S T
Fixture 2x36 | Fixture 3x18 | Fixture 2x40 | Fixture 18 ml:ft 20watt | Fixture 1x36 | Fixture 2x36 ia Wa;re watt Watt
watt watt watt watt watt watt
1 N1 12 491 12 864 288 288 288
2 N2 16 6,55 16 1152 384 384 384
3 N3 12 491 12 864 288 288 288
4 N4 16 6,55 16 1152 384 384 384
5 N5 12 491 12 864 288 288 288
6 N6 16 6,55 16 1152 384 384 384
7 N7 15 4,10 11 4 722 242 240 240
8 N8 7 0,52 7 91 31 30 30
9 N9 2 1,14 2 200 68 66 66
hy 108 40,12 84 11 0 0 4 0 0 0 7 0 2 7061 2357 2352 2352
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Power Administration Building 00m Level

WIRING POWER ADMINISTRATION BUILDING

FROM MAIN BREAKER

Busbar 5 x 50 mm?

61

. Power Total Total Ampere (I

NYYHY @ % X 50 mn? No. | Grup Equipments (Watt) AR ) Tiap Gr;)rup o

ENYYHY @5 X 10 mn? 61A 1 N1 |- AC central 5 PK (380 V, 3 ®, 50 Hz) @ 1 Pcs 3730 6,667

i 2 N1 |- AC split R. Engincering 2 PK (220 V, 1 &, 50 Hz) @ 4 Pcs 5968 31,914

i 3 N1 |- Laptop 65 watt (220 V, 1 @, 50 Hz) @ 25 Pcs 1625 8,690

i 4 N1 |- Printer 50 watt (220 V, 1 @, 50 Hz) @ 4 Pcs 200 1,070 56

: 5 N1 |- Dispenser 350 watt (220 V, 1 @, 50 Hz) @ 2 Pcs 700 3,743

i 6 N1 |- Kukas 2 Pintu 1000 watt (220 V, 1 ®, 50 Hz) @ 2 Pcs 700 3,743

iNYYHY @ 3 X 2,5 mn? 17A 7 N2 |- AC split R. Engineering 2 PK (220 V, 1 @, 50 Hz) @ 1 Pcs 1492 7,979

i 8 N2 |- Dispenser 350 watt (220 V, 1 @, 50 Hz) @ 2 Pcs 700 3,743 17

l 9 N2 |- Water Heater 1500 watt (220 V, 1 @, 50 Hz) @ 1 Pcs 1000 5,348

ENYYHY @ 3 X 2,5 mm? 10A 10 N3 |- AC split R. Keuangan 1 PK (220 V, 1 @, 50 Hz) @ 1Pcs 746 3,989

i 11 N3 |- Laptop 65 watt (220 V, 1 @, 50 Hz) @ 10 Pcs 650 3,476

i 12 N3 |- Printer 50 watt (220 V, 1 @, 50 Hz) @ 2 Pcs 100 0,535 10

| 13 N3 |- Dispenser 350 watt 220 V, 1 ®, 50 Hz) @ 1 Pes 350 1,872

ENYYHY @ 3 X 2,5 mm? 4A 14 N4 |- AC split R. Tamu 1 PK (220 V, 1 @, 50 Hz) @ 1Pcs 746 3,989 4

ENYYHY @3X25m  21A 15 N5 |- AC Standing Floor R. Rapat Lt.1 No. 1 2 PK (220 V, 1 ®, 50 Hz) @ 1 Pcs 1492 7,979

: 16 N5 |- AC Standing Floor R. Rapat Lt.1 No. 2 3 PK (220 V, 1 ®, 50 Hz) @ 1 Pcs 2238 11,968

i 17 N5 |- Laptop 65 watt (220 V, 1 @, 50 Hz) @ 2 Pcs 130 0,695 21

i 18 N5 |- Proyektor LED 150watt (220 V, 1 @, 50 Hz) @ 1 Pcs 130 0,695

ENYYHY @3X10mm®  36A 19 N6 |- AC Standing Floor R. AdminLt.1 3 PK (220 V, 1 &, 50 Hz) @ 1 Pcs 2238 11,968

I 20 N6 |- AC split R. AdminLt. 1 2 PK (220 V, 1 ®, 50 Hz) @ 1 Pcs 1492 7,979

i 21 NG |- AC split R. AdminLt. 1 2 PK (220 V, 1 ®, 50 Hz) @ 1 Pcs 1492 7,979

i 22 NO |- Laptop 65 watt (220 V, 1 @, 50 Hz) @ 15 Pcs 975 5,214 36

| 23 NG |- Printer 50 watt (220 V, 1 @, 50 Hz) @ 4 Pes 200 1,070

i 24 N6 |- Dispenser 350 watt (220 V, 1 @, 50 Hz) @ 1 Pcs 350 1,872

INYYHY @3 X 25mm?  12A 25 N7 |- AC MCC Lantai 1 3 PK (220 V, 1 ®, 50 Hz) 2238 11,968 12

iNYYHY @ 3 X 2,5 mm? 1A 26 N8 |- Monitor LED TV 150 watt (220 V, 1 ®, 50 Hz) @ 3 Pcs 195 1,043 1

INYYHY 23X 25 m? 1A 27 | NO |- AxialFan370 watt (380 V, 1 @, 50 Hz) @ 1 Pes 370 1,146 1

' Total 32247 158




Power Administration Building 4,2m Level

_________________________________________________

' JP 2 3. NYYHY @ § X 50 mn??

FROM MAIN BREAKER

Busbar 5 x 50 mm?

62

. Power Total Total Ampere (I

- No. | Grup Equipments (Watt) A (U Tiap Claorup o
S INYYHY @5 X 10 mm®  31A 1 N1 |- AC central 5 PK (380 V, 3 @, 50 Hz) @ 1 Pcs 3730 6,667

i 2 N1 |- AC Split R. General Manager (GM) 1 PK (220 V, 1 @, 50 Hz) @ 1 pes 746 3,989

i 3 N1 |- AC Standing Floor R. GM 3 PK (220 V, 1 @, 50 Hz) @ 1 pes 2238 11,968

! 4 N1 |- Laptop 65 watt (220 V, 1 ®, 50 Hz) @ 4 Pcs 260 1,390 26

i 5 N1 |- Printer 50 watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 50 0,267

i 6 N1 |- Kukas 2 Pintu 1000 watt (220 V, 1 &, 50 Hz) @ 1 Pcs 350 1,872

ENYYHY @3 X2,5mm? 7A 7 N2 |- Proyektor LED 150watt (220 V, 1 &, 50 Hz) @ 1 Pcs 130 0,695

i 8 N2 |- Dispenser 350 watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 350 1,872

! 9 N2 |- AC split R. Sekretaris GM 1 PK (220 V, 1 ®, 50 Hz) @ 1 pes 746 3,989 7

i 10 N2 |- Laptop 65 watt (220 V, 1 @, 50 Hz) @ 1 Pcs 65 0,348

i 11 N2 |- Printer 50 watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 50 0,267

ENYYHY @3X25mm’  18A 12 N3 |- AC Standing Floor R. Rendal 3 PK (220 V, 1 ®, 50 Hz) @ 1 Pcs 2238 11,968

i 13 N3 |- AC Split R. Rendal 1,5 PK (220 V, 1 ®, 50 Hz) @ 1 Pcs 1119 5,984 18

INYYHY @3 X25mmé  10A 14 N4 |- Laptop 65 watt (220 V, 1 ®, 50 Hz) @ 4 Pcs 260 1,390

! 15 N4 |- Printer 50 watt (220 V, 1 @, 50 Hz) @ 1 Pcs 50 0,267

i 16 N4 |- Kukas 2 Pintu 1000 watt (220 V, 1 @, 50 Hz) @ 1 Pcs 350 1,872 10

: 17 N4 |- Proyektor LED 150watt (220 V, 1 @, 50 Hz) @ 1 Pcs 130 0,695

i 18 N4 |- Dispenser 350 watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 350 1,872

! 19 N4 |- AC splitR. ATKP 1 PK (220 V, 1 @, 50 Hz) @ 1 Pcs 746 3,989

ENYYHY @3xX25mm’  10A 20 N5 |- Laptop 65 watt (220 V, 1 ®, 50 Hz) @ 4 Pcs 260 1,390

i 21 N5 |- Printer 50 watt 220 V, 1 ®, 50 Hz) @ 1 Pes 50 0,267

i 22 N5 |- Kukas 2 Pintu 1000 watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 350 1,872

i 23 N5 |- Dispenser 350 watt (220 V, 1 @, 50 Hz) @ 1 Pcs 350 1,872 10

! 24 N5 |- Proyektor LED 150watt (220 V, 1 @, 50 Hz) @ 1 Pcs 130 0,695

i 25 N5 |- AC split R. Manager Pemeliharaan 1 PK (220 V, 1 @, 50 Hz) @ 1 Pcs 746 3,989

ENYYHY @3x25mm?  10A 26 N6 |- Laptop 65 watt (220 V, 1 @, 50 Hz) @ 4 Pcs 260 1,390

i 27 N6 |- Printer 50 watt (220 V, 1 @, 50 Hz) @ 1 Pcs 50 0,267

' 28 N6 - Kulkas 2 Pintu 1000 watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 350 1,872

i 29 N6 |- Dispenser 350 watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 350 1,872 10

i 30 N6 |- Proyektor LED 150watt (220 V, 1 @, 50 Hz) @ 1 Pcs 130 0,695

i 31 N6 |- AC split R. Manager Energi Primer 1 PK (220 V, 1 ®, 50 Hz) @ 1 Pcs 746 3,989

INYYHY @3X25mm’  14A 32 N7 |- Laptop 65 watt 220 V, 1 @, 50 Hz) @ 4 Pcs 650 3,476

! 33 N7 |- Proyektor LED 150 watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 130 0,695

i 34 N7 |- Printer 50 watt (220 V, 1 @, 50 Hz) @ 1 Pcs 50 0,267

i 35 N7 - Kukas 2 Pintu 1000 watt (220 V, 1 @, 50 Hz) @ 1 Pcs 350 1,872 14

i 36 N7 |- Dispenser 350 watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 350 1,872

| 37 N7 |- Water Heater 1500 watt (220 V, 1 @, 50 Hz) @ 1 Pcs 1000 5,348

ENYYHY @3X25mm’  20A 38 N8 |- AC split R. Manager Enginering 1 PK (220 V, 1 &, 50 Hz) @ 1 Pcs 746 3,989

i 39 N8 |- AC splitR. Laktasi 1 PK (220 V, 1 @, 50 Hz) @ 1 Pcs 746 3,989

i 40 N8 |- AC split R. Manager Operasi2 PK (220 V, 1 ®, 50 Hz) @ 1 Pcs 746 3,989

i 41 N8 |- Laptop 65 watt (220 V, 1 ®, 50 Hz) @ 10 Pcs 650 3,476

! 42 N8 |- Proyektor LED 150 watt (220 V, 1 @, 50 Hz) @ 2 Pcs 130 0,695 20

i 43 N8 |- Printer 50 watt (220 V, 1 ®, 50 Hz) @ 2 Pcs 50 0,267

i 44 N8 - Kulkas 2 Pintu 1000 watt 220 V, 1 @, 50 Hz) @ 3 Pcs 350 1,872

i 45 N8 |- Dispenser 350 watt (220 V, 1 ®, 50 Ho) @ 3 Pes 350 1,872

i Total 24028 115




Power Administration Building 8,4m Level

Power Total

Total Ampere (1)

b 3 } S: NYYHY®$X50 - No. | Grup Equipments (Watt) Ampere (1) Tiap Grup
| NN N INYYHY @5 X 10 mm? 44A 1 N1 |- AC central 5 PK (380 V, 3 @, 50 Hz) @ 1 Pcs 3730 6,667

E : 2 N1 |- AC Standing Floor R. PBJ 3 PK (220 V, 1 ®, 50 Hz) @ 1 Pcs 2238 11,968

i i 3 N1 |- AC Split Floor R. PBJ 2 PK (220 V, 1 ®, 50 Hz) @ 1 Pcs 1492 7,979

i i 4 N1 |- AC splitR. GYM 2 PK (220 V, 1 @, 50 Hz) @ 1 Pcs 1492 7,979 39
I l 5 N1 |- Laptop 65 watt (220 V, 1 @, 50 Hz) @ 10 Pcs 650 3,476

i i 0 N1 |- Printer 50 watt (220 V, 1 @, 50 Hz) @ 4 Pcs 200 1,070

i iNYYHY @3 X2,5mm 12A 7 N2 |- Kulkas 2 Pintu 1000 watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 350 1,872

i i 8 N2 |- Proyektor LED 150watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 130 0,695

| i 9 N2 |- Dispenser 350 watt (220 V, 1 @, 50 Hz) @ 1 Pes 350 1,872 12
: : 10 N2 |- AC split R.rapat (ex Mushola Lt 3) 2 PK (220 V, 1 @, 50 Hz) @ 1 Pcs 1492 7,979

i ENYYHY @ 3 X 2,5 mm’ 10A 11 N3 |- AC split R. rapat Popole 1 PK (220 V, 1 @, 50 Hz) @ 1 Pcs 746 3,989

i : 12 N3 |- Laptop 65 watt (220 V, 1 ®, 50 Hz) @ 4 Pcs 650 3,476

i i 13 N3 |- Proyektor LED 150watt (220 V, 1 @, 50 Hz) @ 1 Pcs 130 0,695 10
i i 14 N3 |- Dispenser 350 watt (220 V, 1 @, 50 Hz) @ 1 Pcs 350 1,872

l INYYHY @3X25mm®  10A 15 N4 |- AC split R. EX Energi Primer 1 PK (220 V, 1 @, 50 Hz) @ 1 Pcs 746 3,989

i : 16 N4 |- Laptop 65 watt (220 V, 1 ®, 50 Hz) @ 4 Pcs 650 3,476

i i 17 N4 |- Proyektor LED 150watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 130 0,695 10
FROM MAIN BREAKER | 18 | N4 |- Dispenser 350 watt (220 V, 1 &, 50 H) @ 1 Pes 350 1,872

i INYYHY @3 X 25mmé  26A 19 N5 |- AC Standing Floor R.Rapat Carita Anyer 3 PK (220 V, 1 &, 50 Hz) @ 1 Pcs 2238 11,968

i Busbar 5 x 50 mm2 i 20 N5 |- AC Split R. Rapat carita Anyer 2 PK (220 V, 1 ®, 50 Hz) @ 1 Pcs 1492 7,979

: : 21 N5 |- Laptop 65 watt (220 V, 1 @, 50 Hz) @ 4 Pcs 650 3,476 26
i i 22 N5 |- Proyektor LED 150watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 130 0,695

i | 23 N5 |- Dispenser 350 watt (220 V, 1 ®, 50 Hz) @ 1 Pes 350 1872

i ENYYHY @3X25mm’  25A 24 N6 |- AC split R. PIKK (Ex Auditor) 1 PK (220 V, 1 @, 50 Hz) @ 1 Pcs 746 3,989

i i 25 N6 |- AC split R. rapat Popole 1 PK (220 V, 1 @, 50 Hz) @ 1 Pcs 746 3,989

: : 26 N6 |- AC R. Aanwijzing/ R. Panimbang 2 PK (220 V, 1 @, 50 Hz) @ 1 Pcs 1492 7,979

i i 27 NGO |- Laptop 65 watt (220 V, 1 ®, 50 Hz) @ 4 Pcs 650 3,476 25
| i 28 N6 |- Proyekior LED 150watt (220 V, 1 @, 50 Hz) @ 1 Pcs 130 0,695

i . 29 N6 |- Water Heater 1500 watt (220 V, 1 ®, 50 Hz) @ 1 Pcs 1000 5,348

i i Total 21770 116
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MAIN BREAKER ON-GRID

_______________________________________________________

| — E
—%= !
= :
MCB 80A i NYYHY @ 5 X 10 mm? JL1 |Lighting Administration Building 00m Level
MCB 80A : NYYHY @ 5 X 10 mm? JL2 [Lighting Administration Building 4.2m Level
MCCB 600A I
MCB 80A ! NYYHY @5 X 10 mm’ JL3 |Lighting Administration Building 8.4m Level
MCB 160A i NYYHY @ 5 X 50 mm? JP1 |Power Administration Building 00m Level
MCB 125A ' NYYHY @ 5 X 50 mm® JP2 |Power Administration Building 4,2m Level
MCB 125A I NYYHY @ 5 X 50 mm? JP3 |Power Administration Building 8,4m Level
: INVERTER
MCCB 200A | NYYHY @ 5 X 70 mm2 NYYHY @ 5 X 25 mm? 545 Wp
i 13,19A
i 41,32V
i 8 STRING X 14 IN SERIES
i INVERTER
: NYYHY @ 5 X 25 mm® 545 Wp
i 13,19A
: 41,32V
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LAMPIRAN 3

SPESIFIKASI PLTS JINKOSOLAR JKM545M-72HL4-BDVP

Soalar

JinkKO

Building Your Trust in Solar

www.jinkosolar.com

Tiger Pro 72HC-BDVP
525-545 Watt

BIFACIAL MODULE WITH
DUAL GLASS
P-Type

Positive power tolerance of 0~+3%

34

IEC&1215(2016), IEC61730({2016)
IS09001:2015: Quality Management System

ISO14001:2015: Environment Management System

1S045001:2018
Occupational health and safely management systems

- Bifacial Technology

Key Features

Multi Busbar Technology

Better light trapping and cument collection to improve
module power output and reliability.

Longer Life-time Power Yield

0.45% annual power degradation and 30 year
linear power wamranty.

&

e PID Resistance Enhanced Mechanical Load
§/‘ Excellent Anti-PID performance guarantee via Certified to withstand: wind load (2400 Pascal) and snow
1 (Y opl\;r(\;'zed mass-production process and materials load (5400 Pascal).
contr
Higher Power Output

Module power increases 5-25% generally, bringing
significantly lower LCOE and higher IRR.

CE &= CHE Q© roamveowur

LINEAR PERFORMANCE WARRANTY

12 vear Product Warranty

30 veor Linear Power Wamranty

84.95%

0.45% Annual Degradation Over 30 years

Guaranteed Power Pedomance

years

65

Engineering Drawings

3I5pcs/pallets, 70pcs/stack, 700pcs/ 40'HQ Container

Dependence

Current-Voltage & Power-Voltage Temperature Dependence of

Curves (535W) Isc.Voc,Pmax
T~ Isc
NE
fmax
Mechanical Characteristics
Cell Type P lype Mono-crystaline
No. of cells 144 (6x24)
Dimensions 2278x1134x30mm (89.69%44.65x1.18inch)
Weight 32kg (70.55 lbs)
Front Glass 2.0mm, Anti-Reflection Coating

Back Glass 2.0mm, Heat Strengthened Glass

Frome Anodized Aluminium Alloy
Junction Box 1P68 Rated
TUV 1%4.0mm

Oulput Cables (+): 400mm . [-): 200mm or Customized Length

SPECIFICATIONS

Module Type

(o3 NOCT s1C NOCT
Maximum Power (Pmax) 525Wp  391Wp 530Wp  394Wp
Maximum Power Voltage (Vmp) ~ 40.80v  37.81V 4087V 37.88V
Maximum Power Current (Imp) 1287A  10.33A 1297A  10.41A
Open-circuit Voltage (Voc) 4942V 46.65V 49.48vV 4670V
Short-circuit Cumrent (1sc) 13634 11014 1373A  11.09A

Module Efficiency STC (%)

Operating Temperature(°C)

Maximum system vollage

Maximum series fuse rating

Power tolerance

Temperature coefficients of Pmax
Temperature coefficients of Voc
Temperature coefficients of Isc

Nominal operating cell temperature (NOCT)

Refer. Bifacial Foctor

Maximum Power (Pmax) 551Wp 557Wp

JKM525M-72HL4-BDVP  JKM530M-72HL4-BDVP  JKM535M-72HL4-BDVP  JKMS540M-72HL4-BDVP JKM545M-72HL4-BDVP

s1C NCCT s1IC NOCT S1IC NOCT
535Wp  398Wp 540Wp 402Wp 545Wp  405Wp
40.94v 3794V 41,13V 38.08V 4).32v 325V
1307A  10.49A 13.13A  10.55A 13.19A  10.60A
49.54v 4676V 49.73V 4694V 49.92v
1383A 11.17A 1389A 11.22A 13954 11.27A
2.7 20. % 21.10%
-40"C~+85°C
1500VDC (IEC)
30A
0~+3%
0.35%/°C
0.28%/°C
0.048%/°C
45:2°C
70£5%

s62Wp 567Wp 572Wp

BIFACIAL OUTPUT-REARSIDE POWER GAIN
5%

Module Efficiency STC (%) 21.33% 21.56%

2176% 21.95% 22.14%

- Maximum Power (Pmax) 604Wp 610Wp 615Wp 621Wp 523Wp
15% " Module Etficiency STC (%) 2338% %1% 281% 24.27%
25% Maximum Power (Pmax) 656Wp 663Wp 669Wp 675Wp 681Wp
Module Efficiency STC (%) 25.39% 25.67% 2590% 26.13% 26.36%
. iy I -
STC: Iradiance 1000W/m l' Cel Temperature 25°C « AM=1.5
NOCT: Irradiance 800W/m* l Ambient Temperature 20°C o AM=1.5 Wind Speed 1m/s

©2022 Jinko Solar Co., Ltd. All rights reserved.

Specifications included in this datasheet are subject to change without nofice.

JKMSE25-545M-72HL4-BDVP-F3-EN
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LAMPIRAN 5

STRING WIRING

¢# Y3LH3ANI
70 ONIYLS
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_H T# Y3143ANI
T0 ONIYLS

A 4

8 string x 14 In series

112 Panel
2 Invereter

STRING WIRING

67



SINGLE LINE DIAGRAM PLTS

LAMPIRAN 6

‘ SINGLE LINE DIAGRAM |

JINCO SOLAR JINCO SOLAR
545 X 56 = 30,52 kWp 545 X 56 = 30,52 kWp
14 14 14 14 14 14 14 14
NYA Y/G 6 sqmm
—— Busbar Grounding
Mounting
NYA Y/G 35 sqgmm
2 2 2 2 2 2 2 2 To Busbar
Grounding
PV CABLE ’?L_‘ DE| Eﬂ E] ’?ﬂ 1 [ﬂ B[|
2x1C x 6 sqgqmm
CcCOM —— COM
McBDC MCB DC MCBDC MCBDC MCBDC MCBDC
1000 VDC 20A 1000 VDC 20A 1000 VDC 20A 1000 VDC 20A 1000 VDC 20A 1000 VDC 20A 1000 VDC 20A 1000 VDC 20A
L T 1 [T 1 [ 1 [ T 1 L T 1 [T 1 [ 1 [T 1
INVERTER #1 INVERTER #2

SUN 2000-100KTL

MCCB 3P
200A 25 kA

SUN 2000-100KTL

TO MAIN BREAKER

MCCB 3P
200A 25 kA




DATA IRIDIASI AREA PLTU LABUAN

Average hourly profiles
Total photovoltaic power output [Wh]

Jan Feb Mar

NN WN - O
' ' ' ' ' ' ' ' '
SO LW =

0
'

Sum 3120 3237 3,509

3,595

S

LAMPIRfN 7
J"h

May Jun Jul

3,565 3,546 3726

v
EMARAN

Aug

3,980

G

Sep

4,096

Oct

3,577

Nov

3176

2,982



LAMPIRAN 8

SISTEM MOUNTING PLTS ATAP GEDUNG ADMINISTRASI PLTU LABUAN

TEM NO. | PART NUMBER | QTY.
1 [FRAME 1
2 [SOLAR PANEL 4
3 [BALLASTSYSTEM | &
4556
2278 2278

FTS |

e PARTNANE | MATERTAL DR G
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LAMPIRAN 9
PERHITUNGAN MANUAL POTENSI ENERGI MATAHARI DI
PLTU LABUAN
Faktor koefisien temperatur (TCF) dapat di hitung
TCF = 1 + (Temperature Coefficient x Temperature
Difference)
Koefisien temperatur daya panel: -0.4%/°C
Suhu operasi aktual panel di PLTU Labuan : 33°C
TCF =1 +(-0.004 x 8)
TCF =1-0.032TCF
=0,968
=0,968%
faktor koefisien temperatur (TCF) sebesar 0,968%, sedangkan efisiensi
panel surya (zPV) yang didapat dari perhitungan daya maksimal panel

dibagi luas permukaan panel

NPV =Imex % 100%
A.G
Dimana:

e« Pmax = Daya maksimum (watt) dari panel surya ntuk panel
Jinko Solar JKM-545M-72HL4-BDVP, daya maksimalnya
adalah 545 Wp (Watt Peak)

e A = Luas permukaan panel (m2) Ukuran panel bisa dihitung
dari dimensinya (panjang dan lebar). Ukuran panel yang dipilih
2,27 mx 1,13 m=2,56 m?

e G = Intensitas radiasi matahari (W/m?), biasanya sekitar
1000 W/m2 di kondisi standar tes (STC).

PV = X 100%

A 245 W x 100%

"~ 2,56 m2 x 1000 W /m2

NPV =21,42%
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LAMPIRAN 10

TUTORIAL SIMULASI PVSYST

No

Keterangan

Gambar

Instalasi PVsyst

Unduh dan pasang software
PVsyst dari situs resmi
pvsyst.com. Setelah instalasi,
buka program untuk memulai
simulasi.

ign Project Semngs Languige License Hep

EPVsysT

Project design and simulation

€3 utilities

Membuat Proyek Baru

¢ Setelah membuka PVsyst,
pilih “New Project” untuk
membuat proyek baru.

e Masukkan nama proyek,
lokasi geografis (misalnya
Labuan, Banten), dan detail
lainnya seperti kapasitas sistem
yang akan dipasang.

......

Man pavameters -

Pemilihan Lokasi dan Iklim

e Pilih  “Location”  yang
sesuai dengan lokasi sistem
PLTS. Anda bisa
menggunakan data dari
database ~ PVsyst = atau
memasukkan data lokasi

secara manual.

e Pilih latitude dan longitude
untuk lokasi yang tepat.
Misalnya, untuk Labuan,
Banten, nilai-nilai tersebut
adalah 6°15' LS dan 105°40'
BT.

Gat from coordnates " SolarAmymhere, Sols

;;;;;;;

Logal Trwe - s Trve = O J5m (7]
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o |klim: Pilih data iklim atau
gunakan data historis jika
tersedia (misalnya, data dari
NASA atau
METEONORM).

Desain Sistem

e Panel Surya: Pilih tipe
panel surya dari database
PVsyst atau masukkan data
teknis panel yang akan
digunakan (seperti Jinko
Solar JKM545M-72HL4-
BDVP).

e Inverter: Pilih inverter yang
akan  digunakan dalam
sistem, ~dan  masukkan
informasi seperti kapasitas

Global system summary

sstsmeeq bis

inverter dan jumlah unit ‘6 = o
yang dibutuhkan. 1 — —

e Jumlah dan Penataan Panel:
Tentukan jumlah  panel
yang akan dipasang, serta
susunan dalam sistem (seri
atau paralel).

e Tilt dan Azimuth: Tentukan
sudut kemiringan (tilt) dan
azimuth  sesuai  dengan
orientasi sistem (misalnya,
tilt = 15° dan azimuth = 0°
untuk utara).

Simulasi

e Setelah memasukkan
semua parameter, pilih
“Simulation” untuk
menjalankan simulasi.

e PVsyst akan menghitung

Performance Ratio PR R aer

produksi energi
berdasarkan data yang
dimasukkan (seperti
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kapasitas  panel, iklim,
orientasi, dll).
e Simulasi ini juga akan
memberikan estimasi
produksi listrik tahunan,
keandalan  sistem, dan
efisiensi.
Analisis Hasil o e e o s e e
Lihat hasil simulasi berupa
grafik dan laporan  yang

menunjukkan produksi energi
harian, bulanan, dan tahunan.
Analisis komponen sistem,
termasuk kinerja inverter dan
panel surya, - serta lifetime
performance.

Ry —— =5
X | % otopmn ¥ it | ke sy 09wt (] Gy cimems | gt
1€ < measer? > [ R & |t~ (] | oo
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II

111
IV

BIAYA INVESTASI PEMASANGAN PANEL SURYA ON GRID

BIAYA INVESTASI PEMASANGAN PANEL SURYA ON GRID

Item Unit

Biaya Langsung Personil
Tenaga Ahli Muda man

Drafter

Admin Proyek

Biaya Langsung Non Personil

sewa laptop, komunikasi,
internet
Trip Survey

Software

Item Unit

Panel Surya

Panel Surya Jinko Solar dengan
tipe JKM545M-72HL4-BDVP

Inverter dan Monitoring
System
Inverter Sunzet 25KVA

communication device
Mounting System

Penetrating Mounting System
AC Combiner box

Cabling & Cable Management

PV Solar cable 1xxémm from PV
String to Inverter
Connector MC4 20/30A (pairs)

NYY 5 X 70 mm?
NYAF 4mm, module grounding
NYA 1omm, Inverter grounding

Tray 100 X 5omm, for PV Cable
run
communication cable

Delivery Material
Delivery Material

LAMPIRAN 11

ENGINEERING & DESIGN
Unit Qty Unit Price
man 0,25 month Rp 26.550.000
man 0,25 month Rp 10.000.000
man - 0,25 month Rp 7.000.000
Ls Rp 3.000.000
Ls Rp 2.500.000
Ls Rp 750.000
Total A
PROCUREMENT MATERIAL
Unit Qty Unit Price
12 Panel Rp 6.169.600
2 buah Rp 61.696.000
1 buah Rp 3.330.000
1 Ls Rp 18.442.800
1 set Rp 8.500.000
250 meter Rp 19.980
15 pairs Rp 40.000
50 meter  Rp 547.500
50 meter Rp 14.200
50 meter Rp 25.400
50 meter Rp 226.400
1 roll Rp 1.500.000
1 Ls Rp 19.980.000
Total B

76

Total
Rp
Rp
Rp
Rp
Rp
Rp

Rp
Rp
Rp

Total

Rp

Rp
Rp

Rp

Rp

Rp
Rp
Rp
Rp
Rp

Rp

Rp
Rp

10.887.500
6.637.500
2.500.000
1.750.000

3.000.000

3.000.000

2.500.000

750.000

17.137.500

690.995.200

123.392.000

3.330.000

18.442.800

8.500.000

4.995.000

600.000
27.375.000
710.000
1.270.000

11.320.000

1.500.000

19.980.000

012.410.000
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Item Unit

Installation

Item Unit

Site Supervisor man
Accomodation for Supervisor
HSE Officer 1

ITH Personil supervision man

BIAYA INVESTASI PEMASANGAN PANEL SURYA OFF GRID

JASA PEMASANGAN
Unit Qty Unit Price
1 Ls Rp 123.204.000
PROJECT MANAGEMENT
Unit Qty Unit Price
1 man 1 month  Rp 13.000.000
1 Ls 3 month Rp 5.800.000
1 man 3 month ~ Rp 5.000.000
1 man 4 trip Rp 2.500.000
Total D
TOTAL A+B+C+D
PPN 11%
GRAND TOTAL
LAMPIRAN 12
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Total

Rp

Rp

Total

Rp
Rp
Rp
Rp
Rp

Rp
Rp
Rp

123.204.000

123.204.000

13.000.000
17.400.000
15.000.000
10.000.000

55.400.000,00

1.108.151.500
110.815.150

1.218.966.650
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No

BIAYA INVESTASI PEMASANGAN PANEL SURYA OFF GRID

Item Unit

Biaya Langsung Personil
Tenaga Ahli Muda man
Drafter

Admin Proyek

Biaya Langsung Non
Personil

sewa laptop, komunikasi,

internet
Trip Survey

Software

Item Unit
Panel Surya

Panel Surya Jinko Solar
dengan tipe JKM545M-72HL4-
BDVP

Inverter dan Monitoring
System

Inverter Sunzet 25KVA

communication device
Battery System

Lithium ion Lithium ion tesla
powerwall2

Charger Controller
Schneider Electric Conext

MPPT 80-600
Mounting System

Penetrating Mounting System
AC Combiner box

Cabling & Cable
Management

PV Solar cable ixx6mm from PV
String to Inverter

Connector MC4 20/30A (pairs)

NYY 5 X 70 mm?

NYAF 4mm, module
grounding

NYA 1omm, Inverter
grounding

Tray 100 X 5omm, for PV
Cable run

ENGINEERING & DESIGN
Unit Qty Unit Price
man 0,25 month Rp 26.550.000
man 0,25 month Rp 10.000.000
man 0,25 month Rp 7.000.000
Ls Rp 3.000.000
Ls Rp 2.500.000
Ls Rp 750.000
Total A
PROCUREMENT MATERIAL
Unit Qty Unit Price
12 Panel Rp 6.169.600
2 buah Rp 61.696.000
1 buah Rp 3.330.000
4 Pcs Rp 80.343.750
3 set Rp 25.000.000
1 Ls Rp 18.442.800
1 set Rp 8.500.000
250 meter Rp 19.980
15 pairs Rp 40.000
50 meter Rp 550.000
50 meter Rp 14.200
50 meter  Rp 25.400
50 meter Rp 226.400

78

Total
Rp
Rp
Rp
Rp
Rp

Rp

Rp
Rp
Rp

Total

Rp

Rp
Rp

Rp

Rp
Rp

Rp

Rp
Rp
Rp

Rp

Rp

10.887.500
6.637.500
2.500.000
1.750.000

3.000.000
3.000.000

2.500.000

750.000

17.137.500

690.995.200

123.392.000

3.330.000

321.375.000

75.000.000

18.442.800

8.500.000

4.995.000

600.000
27.500.000

710.000
1.270.000

11.320.000



Kabel PVi-F 2x4mm? 20 meter  Rp 25.000

Kabel Tembaga (Copper 20 meter Rp 150.000
Cable)
communication cable 1 roll Rp 1.500.000

8 Delivery Material

Delivery Material 1 Ls Rp 19.980.000
Total B
C JASA PEMASANGAN
No Item Unit Unit Qty Unit Price
1 Installation 1 Ls Rp 123.204.000
D PROJECT MANAGEMENT
No Item Unit Unit Qty Unit Price
1 Site Supervisor man 1. man 1 month Rp 13.000.000
2 Accomodation for Supervisor 1 Ls 3 month  Rp 5.800.000
3 HSE Officer1 1  man 3 month  Rp 5.000.000
4  ITH Personil supervision man 1 man 4 trip Rp 2.500.000
Total D
TOTAL A+B+C+D+E
PPN 11%
GRAND TOTAL
LAMPIRAN 13
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Rp
Rp

Rp

Rp
Rp

Total

Rp
Rp

Total

Rp
Rp
Rp

500.000

3.000.000

1.500.000

19.980.000

1.312.410.000

123.204.000

123.204.000

13.000.000
17.400.000
15.000.000
10.000.000

55.400.000,00

1.508.151.500
150.815.150
1.658.966.650
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Abstract - Selar Power Plants are a form of remewable
energy that barness sumlight to penerate  clectricity
threugh salar pancls. This research designs & PLTS system
for wse at the Labuan Steam Power Plant (PLTU) of PT.
PL\ |P=nu'tt. simed at reducing the plant’s own

According to PT. PLN (Persero)'s Electricity Supply
Basmess Plan (RUPTL) 2021.2030 repat, the development of
mew and rencwable emergy (EBT) mcludes e use of Solar
Power Plasts (PLTS) in various locaticns, ncluding former
minmg sites and reservors. PLTS com reduce the wse of

ion. This study eval the design
lﬂiﬂ.lhh.‘nﬂ]s"m-nnu-'un-lh
Labwan PLTU and conducts a technical and ccomomic
comparisen between On-Grid snd Of-Grid PLTS systems.
The rescarch metheds include ficd surveys, shading
potential measurements. and design simulations using
PVSyst sofiware. The results show that the On-Grid PLTS
imstallation at the Labuan PLTU Administration Building
is techaically and cconomically feasible, with a Benefit-
Cost Ratie (BCR) of 120 and 3 Payback Period (PP) of
16.93 years. The implementation of this PLTS system has
the potential to reduce carbon emsissions by 84,157 teas of
COy¢ per vear, supperting PT. PLN's program to achieve
the 23% renewable energy mix target by M05

Keyweords: Resewable Energy. PLTS, PLTU, On-Gnd Off-
Gnd, Energy Mix

L INTRODUCTION

Renewable esergy plays 2 cracial role m mecting currest
a=d fstere coergy needs and is cssential for mitigating global
climate change. By wtilizing renewable encrpy soerces, we can
roduce dependence om fossil fuels, lower grecabouse gas

and suppost | bil \hhnop
ble emergy is ty stilized woeldwide,
majorgy of energy still comes from fassil foels (95%)

Indonesia, with a land arez of [.9 millicn km' md a
population of 267 million, faces growing energy demands due
10 its stable ecomomic growth. The heavy relismmce oo limited
lmlﬁdspauamla!enmm Tkr!fun‘ M!V
issecs remain a g pority,
the envircomental impact of fossil ﬁn-l wmbumm

| energy and is ready for deployment across
different sectors.

PLTU Hanten 2 Labuas, managed by PLN Indonesia
Power, plans o wse roofiop space for PLTS dwe to the
sigmificant solar exposure = Lobume Banten, which recetves
sunlight for 6 hosrs 2 day. With a reofiop area of 7,200 =",
PLTS can provide rencwable esergy.

PLTS is an meermmient power source and requires
Buckup generation to manage flectustions in solar mtensity.
By 2020, the operational capacity of PLTS reached 79 MW.
PLN aims to increase the share of EBT fom 12.4% in 2021 %0
13% by 2025, with plarmed development of PLTS in existing
PLN fcilities and a potential expansion of 112.5 MW

1L AIM AND ORJECTIVES

This rescarch is comducted at PLTU Banten 2 Labsan, 2
coal-fired power plant with a gross installed capacity of 300
MW, with the following aims:

1) To assess the potestinl solar emergy capacity at PLTU
Basten 2 Labesm 25 3 basis foc desipamg the capacity of
s Solar Power Plant (PLTS) for the sdministrative
building at PLTU Banten 2 Labuan,

2) To mmalyze the impact of PLTS as a self-consumption
power supply on the stability and geality of power af
PLTU Bamten 2 Labuan,

3) To develop d 7 PLTS
capacity

design  for selt-mmpnun o e
admmisrative building of PLTU Bamen 2 Labsan,

4) To compare the design of Off-Grid and On-Grid PLTS
fior the administrative buildimg at PLTU Basten 2 Labuan
from both techaical and economic perspectives.
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HIL STUDY AREA AND METHODOLOGY
Study Arca

At this stage. a field survey is conducted 10 observe and
measure the parameters used Sor desigming the roofiop Solar
Power Plant, iscluding: Jocation coordimates. roof coadition.
megascopic observation of shading potential, and imstalled
electrical capacity at the . Location coordinates will be
collected msing (GPS to determime precise points for cbtaining
global iradiation data and calculmting $e roofiop area Ssough
geotagging medhods. Simply put. the calculation of reofiop
wrea cam be performed using Google Eaxrdh software
Observations =sing Google Eardh are abso mtended %o provide
a better ovesview. The images of several sampling locatioss
can be seen, aad the measarement of rooftop area is hased on
the gootagzms method using Google Earth software. The
roofiop area caloslation also takes into account arcas that are
indicated 1o be shaded, so these shaded arcas will be excluded
from the roofiop area calculation. The second stage mvolves
collecting data afier the installatica of the roofiop Solar Power
Plant by mexsering the power catput of the mstalled roofiop.

Method
The data collection methods wod m dhis research we

1) Field Dats Collection: Gathermg data on power
consumption lmds al the power plant unit.

2) G Using Helioscope (nom-betz)
mdﬂ Syst version 7.2 software for senslation.

3) Duta Amlysis: Based om the results of e simulations.

4) Ecomomx Analysis: Assessing e economics of
investing in PLTS.

5) Supplemestary Data Collection: Obtaming additional
data related %o the research Sheme from books, literature,
anticles. and joumals.

IV. RESULT AND DISCUSSION

Figus 1: Phwte of FLYU Labuas 2 oa Google Farsy

and Technology (IRJET)

{calinek 2381-3048
Valume 8, lusae 10, pp 1310, Oclober- 2024

The Solar Power Plant will be installed on the roof of the
Administrative Buldmg st PLTU Labwmn, Baten. wih
coordinates of latnude: -63710° S and longitede: 105.8257°
E. As shown in Figeres |, the total surfoce area of the PLTS is
62857 m®. The aim is foc the PLTS to reduce the Self-
Comssmpticn (PS) load of PLTU Labusn. Bamien. Based on
e research review obtaised from miise sources, the solar
radation values at PLTU Labsan are 25 follows range 1534 -
1,186 kWh'm"/day

The amosat of potential solar energy is obtained from
cakulation (1) This calcslation shows that the PV area &
628579805 m’, with m average solir maensity of 260667
kWhm'/day, 25 obwined from Table 4. Additionally, the
temperature coefficient facsor (TCF) can also be calculated:

TCF = I+{Temperature Coefficicnt <Temperasare Differeace)
TCF = 1 +(0.004 » 8) TCF = I - 0.032 TCF ~ 0,96
- 0.968%

From the coergy masagement report for Asgust 2024, e
sotal auxiliary power consumption for nos-generation areas in
August was 251,551.06 kWh, or 112 of the total auxiliary
power at PLTU Labuan. Thas amosst includes the electricy

of the A Building, which is
4634476 KWR

Figare 2: Amiltary Fawer Comungpiion = FLTU Lt

The selection of solar panel types is based on the
products available in the market. The researcher chose Jinko
Salar’s Tiger Pro 72HLA-BDVP model. which has a power
cutput of 545 watts and is a befacial module with dual glass
The sclcted module type is JKMSSM-T2HLA-BDVP,
chosen for its mavizwem power cutput of 545 Wp.
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Desigaing solar panels on the roofiop requires detailed
plarming % accosst for structural, aesthetic, asd energy
eficiency factors. The roofimg material wsed is concrese for
the Administrative Building 2t PLTU Bantes 2 Labuas. The
number of panels mstalled is based om the available roof area
aad accessibelity for maimenamce and momitoring. The solar
pamel design inchedes 112 units

The estimased potestial electrical energy that can be
geserated by e roofiop Solar Power Plant (PLTS) at the
Administrative Building ofPLTL'hh_.hxdmlhe
PVsyst simulatios performed by the Detail E:

h journal of

in Engineering and Technology (IR IET)

ISSN (onlinek 2581-3048
Volume & Iaoe 10, pp 1316, Oclober 2024

;40 47081 s s v

The installed Solar PV serves 25 an altionative power

scarce. directly comtnbating to the reduction of sclf-
consemptios power. The initial investment costs for e
rooftop PLTS at the Administrative Bailding of PLTU Labsan
uhdcupussakhndxnuﬂdcmn\msud

costs, and

system costs,

power cable costs, module support frame costs, mongoring
system costs, grounding costs. as well 25 msallation,
certification costs.

This

V. CONCLUSION

sescarch  amms  to0 amalyze  the  potential
ion of a Solar Power Plnt (PLTS) at PLTU

Labean. The findings are as follows:

h

Solar Esergy Potential: The highest solar ndation vakee
in Labuam occurs in Augest at 1,186 kWh'm®/day. dee to
the peak dry scasom. Conversely, the lowest radation
occars in December ot 1834 kWaim®/day, dee 0 the
riny season. For the administrative building's rooficp
with am area of 628 m* and wing pamels with 21.24%
efficicacy. the poteatial daily electricity peneration is
shout 666 kWh.

Design (DED) asthor, is 92.514 XWh per year, or 7,709 kWh
per month, with an average of 256 kWh per day. Comsidering
the clectricity tariff for coalbased power plasts. the
prodectios cost of electricity essally ranges arcund Rp 1,325
per kWh If we take an average valoe, for example. Rp 1,000
per kWh, the calcslation for 92,514 kWh would be:

Saving = 92.514 KWh « 1325 RpkWh

= 125078928
Sa, for a solar power plant (PLTS) electricity production
of 92514 kWh, the estimated savings on electricity from 3
coal-based power plamt is approxismately Rp 125.075.928.00
Te the redy in carbon achicved
by the Solar Power Plant (PLTS), e following calculation
can be used:

COqe Emissions (kz} = Energy Consumption (kWh) *
Emissicn Factor (kg COzekWh)

COye Emissacns (kg) = 92,514 kW » 0.91 kg CO0kWh
COzc Emissicns (kg) = S4.157.74 kg COze = S4.157 fons
COze

*Coal-based power plasts have an emussion facsar of 0.91 kg
COe'kWh.

Self-C 7 Elecwicity Load: The bughest
clectricity comsamption at PLTU Labuas occurred in
June at 20.474.97 MWh, while the lowest was in March
ot 913114 MWR, reflecting flactuating power usage.
The sl i clectricity need for  the
Admimistrative Building is 251.551.06 kWh, or 1.12°% of
the sotal suxiliary power at PLTU Labsan. inchading
46,344.76 kWh for the building itself.

Electricity Generation Forecast: The estimated anssal
chtricity generatiom by the roofiop PLTS at the
Admmistrative Baildmg is 92,514 kWh. or 7,709 kWh
per month, averagimg 256 kWh per day, based on PVsyst
simudation.

System Comparison: From 2 technical perspective, the
off-grid syssem offers betwer reliahility during power
outages. while the on-grid system is more

3
IRJIET

commitmest o ackieving a 23% rencwable emergy mix
by 2025, as cutlized in the Natiozal Energy General Maz
(RUEN). The abendsst solar potential im Indomesia
makes PLTS a key resoerce for reaching this argel.

Cosclusion: Implementing roofiop PLTS & PLTU

Labuas shows significast potential for generting remewable
emergy and redecimg carbon emissions. The research provides
a basis for optimizing solar energy use im conventional power
planis, comwribuiing o energy  diversification  and
esvironmental impact mitigation. Ferther potestial cm be
explored by insialling PLTS on available land ai FLTU
Labuas.
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saviag around 26.55% or Rp 440,000,000.00 dee to the
shscace of battery costs. The NPV for the on-grid system
is Rp 238.651,041.00, makmg it feasible, whereas the
off-zrid system has = NPV of -Rp 201,348959.00,
making it unfeasible. The Benefit-Cost Ratio (BCR) is
1.20. indicating that the on-grid PLTS mvestment is
feasible. The Payback Period (PP) is 16.93 years. shorter
tham the project lifespan. supporting the contimsation of
the on-gnd system.

Long-Term Investment Feasiility: The PLTS m e
Administrative Bailding will reduce carboa emissicas by
84157 tons (0ze 2mnually amd supports PT. PIN's
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PERHITUNGAN EKONOMI PLTS ON GRID

Economical Analysis - NPV, IRR, and PP PLTS On Grid

Project Title
Kapasitas 1 Panel

General Values
Discount Rate
Project Life Time
Tax Rates

Project Capital Cost
Investment

Project Income
Power Generation Save

Power Price
Inflation Rate

7.710 kWh/minggu
92.514 kWh/tahun

7%

30 years

0%

Rp 1.218.966.650,00

256 kWh/hari

1.444,70 Rp/kWh
2,5% per-year

PLTU Banten 2 Labuan PLTS On Grid
256 kWh/hari

(Permen ESDM No. 2 Tahun 2024)

(insentif pajak untuk proyek energi terbarukan)

Referensi harga dari vendor dan manufacture

(golongan B-2/TR)
https://tradingeconomics.com/indonesia/inflation-cpi

LAMPIRAN 14

O&M Cost
Operation Expense Rp 12.189.666,50 per year
Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Capital and Operational Cost
Investment Rp  1.218.966.650,00
Operating & Maintenance Cost | Rp - |Rp 12.189.666,50 | Rp 12.806.768,37 | Rp 13.126.937,58 | Rp 13.455.111,02 | Rp 13.791.488,79 | Rp 14.136.276,01 | Rp 14.489.682,91 | Rp 14.851.924,98 | Rp 15.223.223,11 | Rp 15.603.803,69 | Rp 15.993.898,78 | Rp 16.393.746,25 | Rp 16.803.589,90 | Rp 17.223.679,65
Total Cost -Rp  1.218.966.650,00 |-Rp 12.189.666,50 |-Rp 12.806.768,37 |-Rp 13.126.937,58 |-Rp 13.455.111,02 |-Rp 13.791.488,79 |-Rp 14.136.276,01 |-Rp 14.489.682,91 |-Rp 14.851.924,98 |-Rp 15.223.223,11 |-Rp 15.603.803,69 |-Rp 15.993.898,78 |-Rp 16.393.746,25 |-Rp 16.803.589,90 |-Rp 17.223.679,65
Revenue
Power Saving Rp 134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00
Shutdown Period -Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60
Cash Flow Before Tax -Rp  1.083.973.882,00 | Rp  121.693.571,90 | Rp  121.076.470,03 | Rp  120.756.300,82 | Rp  120.428.127,38 | Rp  120.091.749,61 | Rp  119.746.962,39 | Rp  119.393.55549 | Rp  119.031.313,42 | Rp  118.660.01529 | Rp  118.279.434,71 | Rp  117.889.339,62 | Rp  117.489.492,15 | Rp  117.079.648,50 | Rp  116.659.558,75
Taxes Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp -
Cash flow After Tax -Rp  1.083.973.882,00 | Rp  121.693.571,90 | Rp  121.076.470,03 | Rp  120.756.300,82 | Rp  120.428.127,38 | Rp  120.091.749,61 | Rp  119.746.962,39 | Rp  119.393.55549 | Rp  119.031.313,42 | Rp  118.660.01529 | Rp  118.279.434,71 | Rp  117.889.339,62 | Rp  117.489.492,15 | Rp  117.079.648,50 | Rp  116.659.558,75
Year Rp 1,00 | Rp 2,00 | Rp 3,00 | Rp 4,00 | Rp 5,00 | Rp 6,00 | Rp 7,00 | Rp 8,00 | Rp 9,00 | Rp 10,00 | Rp 11,00 | Rp 12,00 | Rp 13,00 | Rp 14,00 | Rp 15,00
NET CASH FLOW -Rp  1.083.973.882,00 | Rp  121.693.571,90 | Rp  121.076.470,03 | Rp  120.756.300,82 | Rp  120.428.127,38 | Rp  120.091.749,61 | Rp  119.746.962,39 | Rp  119.393.55549 | Rp  119.031.313,42 | Rp  118.660.01529 | Rp  118.279.434,71 | Rp  117.889.339,62 | Rp  117.489.492,15 | Rp  117.079.648,50 | Rp  116.659.558,75
Discounted Cash Flow -Rp  1.013.059.702,80 | Rp  106.291.878,68 | Rp 98.834.465,43 | Rp 92.124.403,72 | Rp 85.863.590,45 | Rp 80.022.203,50 | Rp 74,572.389,92 | Rp 69.488.136,32 | Rp 64.745.147,79 | Rp 60.320.734,78 | Rp 56.193.707,39 | Rp 52.344.276,66 | Rp 48.753.962,24 | Rp 45.405.506,26 | Rp 42.282.792,72
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Rp 17.654.271,64 | Rp 18.095.628,43 | Rp 18.548.019,14 | Rp 19.011.719,62 | Rp 19.487.012,61 | Rp 19.974.187,93 | Rp 20.473.542,63 | Rp 20.985.381,19 | Rp 21.510.015,72 | Rp 22.047.766,12 | Rp 22.598.960,27 | Rp 23.163.934,27 | Rp 23.743.032,63 | Rp 24.336.608,45 | Rp 11.602.300,06
-Rp 17.654.271,64 |-Rp 18.095.628,43 |-Rp 18.548.019,14 |-Rp 19.011.719,62 |-Rp 19.487.012,61 |-Rp 19.974.187,93 |-Rp 20.473.542,63 |-Rp 20.985.381,19 |-Rp 21.510.015,72 |-Rp 22.047.766,12 |-Rp 22.598.960,27 |-Rp 23.163.934,27 |-Rp 23.743.032,63 |-Rp 24.336.608,45 |-Rp 11.602.300,06
Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00
-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60
Rp  116.228.966,76 | Rp  115.787.609,97 | Rp  115.335.219,26 | Rp  114.871518,78 | Rp  114.396.225,79 | Rp  113.909.050,47 | Rp  113.409.695,77 | Rp  112.897.857,21 | Rp  112.373.222,68 | Rp  111.835.472,28 | Rp  111.284.278,13 | Rp  110.719.304,13 | Rp  110.140.205,77 | Rp  109.546.629,95 | Rp  122.280.938,34
Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp -
Rp  116.228.966,76 | Rp  115.787.609,97 | Rp  115.335.219,26 | Rp  114.871.518,78 | Rp  114.396.225,79 | Rp  113.909.050,47 | Rp  113.409.695,77 | Rp  112.897.857,21 | Rp  112.373.222,68 | Rp  111.835.472,28 | Rp  111.284.278,13 | Rp  110.719.304,13 | Rp  110.140.205,77 | Rp  109.546.629,95 | Rp  122.280.938,34
Rp 16,00 | Rp 17,00 | Rp 18,00 | Rp 19,00 | Rp 20,00 | Rp 21,00 | Rp 22,00 | Rp 23,00 | Rp 24,00 | Rp 25,00 | Rp 26,00 | Rp 27,00 | Rp 28,00 | Rp 29,00 | Rp 30,00
Rp  116.228.966,76 | Rp  115.787.609,97 | Rp  115.335.219,26 | Rp  114.871.518,78 | Rp  114.396.225,79 | Rp  113.909.050,47 | Rp  113.409.695,77 | Rp  112.897.857,21 | Rp  112.373.222,68 | Rp  111.835.472,28 | Rp  111.284.278,13 | Rp  110.719.304,13 | Rp  110.140.205,77 | Rp  109.546.629,95 | Rp  122.280.938,34
Rp 39.370.772,31 | Rp 36.655.392,05 | Rp 34.123.529,66 | Rp 31.762.932,17 | Rp 29.562.158,59 | Rp 27.510.526,39 | Rp 25.598.061,40 | Rp 23.815.451,11 | Rp 22.154.001,02 | Rp 20.605.593,79 | Rp 19.162.651,14 | Rp 17.818.098,28 | Rp 16.565.330,63 | Rp 15.398.182,72 | Rp 16.063.694,35
NPV Rp 364.174.359,46
IRR 10,301%
Payback Period 11,17 years
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PERHITUNGAN EKONOMI PLTS OFF GRID

Economical Analysis - NPV, IRR, and PP PLTS Off Grid

Project Title
Kapasitas 1 Panel

General Values
Discount Rate
Project Life Time
Tax Rates

Project Capital Cost

PLTU Banten 2 Labuan PLTS Off Grid
256 kWh/hari
7.710 kWh/minggu
92.514 kWh/tahun

7%
30 years
0%

(Permen ESDM No. 2 Tahun 2024)

(insentif pajak untuk proyek energi terbarukan)

Investment Rp 1.658.966.650,00 Referensi harga dari vendor dan manufacture
Project Income
Power Generation Save 256 kWh/hari
Power Price 1.444,70 Rp/kWh (golongan B-2/TR)
Inflation Rate 2,5% per-year https://tradingeconomics.com/indonesia/inflation-cpi
O&M Cost
Operation Expense Rp 49.768.999,50 per year
Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Capital and Operational Cost
Investment Rp 1.658.966.650,00
Replace Battery after 15 years Rp  500.691.778,51
Operating & Maintenance Cost | Rp - |Rp 4976899950 | Rp 5228855510 | Rp 5359576898 | Rp  54.935.663,20 | Rp  56.309.054,78 | Rp  57.716.781,15 | Rp  59.159.700,68 | Rp ~ 60.638.693,20 | Rp  62.154.66053 | Rp  63.708.527,04 | Rp  65.301.24022 | Rp  66.933.771,22 | Rp  68.607.11550 | Rp  70.322.293,39
Total Cost -Rp 1.658.966.650,00 |-Rp  49.768.99950 |-Rp  52.288.55510 |-Rp  53.595.768,98 |-Rp  54.935.663,20 |-Rp  56.309.054,78 |-Rp  57.716.781,15 |-Rp  59.159.700,68 |-Rp  60.638.69320 |-Rp  62.154.660,53 |-Rp  63.708.527,04 |-Rp  65.301.240,22 |-Rp  66.933.771,22 |-Rp  68.607.11550 |-Rp  571.014.071,90
Revenue
Power Saving Rp 134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768.00 | Rp  134.992.768,00 | Rp  134.992.768,00
Shutdown Period -Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60
Cash Flow Before Tax -Rp 1523.973.882,00 | Rp  84.114.23890 | Rp 8159468330 | Rp  80.287.46942 | Rp  78.94757520 | Rp  77.574.183,62 | Rp  76.166.457,25 | Rp  74.723537,72 | Rp  73.24454520 | Rp 7172857787 |Rp  70.174.711,36 | Rp  68.581.998,18 | Rp  66.949.467,18 | Rp  65.276.122.90 |-Rp  437.130.833,50
Taxes Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp -
Cash flow After Tax -Rp 1523.973.882,00 | Rp  84.114.23890 | Rp  81.594.68330 | Rp  80.287.46942 | Rp  78.947.57520 | Rp  77.574.183,62 | Rp  76.166.457,25 | Rp  74.723537,72 | Rp  73.24454520 | Rp 7172857787 |Rp  70.174.711,36 | Rp  68.581.998,18 | Rp  66.949.467,18 | Rp  65.276.122.90 |-Rp  437.130.833,50
Year Rp 1,00 | Rp 2,00 | Rp 3,00 | Rp 4,00 | Rp 5,00 | Rp 6,00 | Rp 7,00 | Rp 8,00 | Rp 9,00 | Rp 10,00 | Rp 11,00 | Rp 12,00 | Rp 13,00 | Rp 14,00 | Rp 15,00
NET CASH FLOW -Rp 1523.973.882,00 | Rp  84.114.23890 | Rp  81.594.68330 | Rp  80.287.46942 | Rp  78.947.57520 | Rp  77.574.183,62 | Rp  76.166.457,25 | Rp ~ 74.723537,72 | Rp  73.24454520 | Rp 7172857787 |Rp  70.174.711,36 | Rp  68.581.998,18 | Rp  66.949.467,18 | Rp  65.276.122.90 |-Rp  437.130.833,50
Discounted Cash Flow -Rp 1.424.274.656,07 | Rp  73.468.63385 | Rp  66.605.566,74 | Rp  61.250.926,01 | Rp  56.288.530,02 | Rp  51.690.954,02 | Rp  47.432.641,59 | Rp  43.489.77928 | Rp  39.840.179.60 | Rp  36.463.171,79 | Rp  33.339.499.86 | Rp  30.451.227,38 | Rp  27.781.648,68 | Rp  25.315.20589 |-Rp  158.436.330,66
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Rp  72.080.350,72 | Rp  73.882.359,49 | Rp  75.729.41848 | Rp  77.622.653,94 | Rp  79.563.220,29 | Rp  81.552.300,80 | Rp  83.591.108,32 | Rp ~ 85.680.886,03 | Rp  87.822.908,18 | Rp  90.018.480,88 | Rp  92.268.942,90 | Rp 9457566647 | Rp  96.940.058,14 | Rp  99.363.559,59 | Rp  47.370.850,21
-Rp  72.080.350,72 |-Rp  73.882.35949 |-Rp 7572941848 |-Rp  77.622.65394 |-Rp  79.563.220,29 |-Rp  81.552.300,80 |-Rp = 83591.108,32 |-Rp  85.680.886,03 |-Rp  87.822.908,18 |-Rp  90.018.480,88 |-Rp  92.268.942,90 |-Rp  94.575.66647 |-Rp  96.940.058,14 |-Rp  99.363.559,59 |-Rp  47.370.850,21
Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00 | Rp  134.992.768,00
-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60 |-Rp 1.109.529,60
Rp  61.802.887,68 | Rp  60.000.87891 | Rp  58.153.819,92 | Rp  56.260.58446 | Rp  54.320.018,11 | Rp  52.330.937,60 | Rp  50.292.13008 | Rp  48.202.352,37 | Rp  46.060.330,22 | Rp  43.864.757,52 | Rp  41.614.29550 | Rp  39.307.571,93 | Rp  36.943.180,26 | Rp  34.519.678,81 | Rp  86.512.388,19
Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp - Rp -
Rp  61.802.887,68 | Rp  60.000.878,91 | Rp  58.153.819,92 | Rp  56.260.584,46 | Rp  54.320.018,11 | Rp  52.330.937,60 | Rp  50.292.130,08 | Rp  48.202.352,37 | Rp  46.060.330,22 | Rp  43.864.75752 | Rp  41.614.29550 | Rp  39.307.571,93 | Rp  36.943.180,26 | Rp  34.519.678,81 | Rp  86.512.388,19
Rp 16,00 | Rp 17,00 | Rp 18,00 | Rp 19,00 | Rp 20,00 | Rp 21,00 | Rp 22,00 | Rp 23,00 | Rp 24,00 | Rp 25,00 | Rp 26,00 | Rp 27,00 | Rp 28,00 | Rp 29,00 | Rp 30,00
Rp  61.802.887,68 | Rp  60.000.878,91 | Rp  58.153.819,92 | Rp  56.260.584,46 | Rp  54.320.018,11 | Rp  52.330.937,60 | Rp  50.292.13008 | Rp  48.202.352,37 | Rp  46.060.330,22 | Rp  43.864.757,52 | Rp  41.614.29550 | Rp  39.307.571,93 | Rp  36.943.180,26 | Rp  34.519.67881 | Rp  86.512.388,19
Rp 2093477630 | Rp  18.99474167 |Rp  17.205.616,91 | Rp 1555652042 | Rp  14.037.324,91 | Rp  12.638.60627 | Rp  11.351.595,86 | Rp  10.168.136,00 | Rp 9.080.638,42 | Rp 8.082.045,50 | Rp 7.165.794,13 | Rp 6.325.781,99 | Rp 5.556.336,05 | Rp 485218324 | Rp  11.364.883,03
NPV -Rp  873.096.504,22
IRR -1,140%
Payback Period 22,28 years
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