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To observe and learn to operate the PV systems
through a pilot project
To assess the PV system’s design and look for the

possibility of development local component
manufacture

To disseminate the technology to the community
and assess the community’s acceptance through a
demonstration project

To create a multiple demonstration project and set-
up local organization in handling the system

To propose new regulation on PV technology if
necessary



Stand-alone type
For isolated load or remote/ scatterered
housing pattern
Need battery storage to store the
energy

|solated grid type

For isolated load and dense housing
pattern

Can be combined with another source
of electric generator in hybrid operation

Grid connected type
Connected to the electric utility grid
Supply the energy directly to the grid
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Sollar Village in Cituis and Picon, Banten in early 1980’s through
Indo-German cooperation on PV water desalination and ice making
pilot plant

Village electrification and pumping system in Kenteng, Yogyakarta
In mid 1980’s through Indo-Japan cooperation

The first successful PV Solar Home System (SHS) pilot project in
early 1990’s in Sukatani village, West Java through Indo-Netherland
Indonesia cooperation

Dissemination of 3,445 PV SHS through Presidential Special Aid
(Banpres) in 15 provinces beginning early1990’s

Establishment of 50 MWp PV Village Electrification Project or
known as “One Million Houses Project” in mid 1998 by the President
of Republic Indonesia. Through this project around 35,000 PV SHS
were distributed among villages in Eastern Indonesia funded by
AusAID, and another 5,000 funded the World Bank (first semi-
commercial scheme was established)



NO. AREA INSTALLED SHS CURRENT CONDITION
VILLAGE RESORT DISTRICT PHASE | PHASE I TOTAL | OPERATE | DAMAGE SOLD TOTAL
1 2 3 4 5 6 7 8 9 10 11
1 | Tondowolio | Tanggetada Kolaka 24 5 29 2 0 27 29
2 | Wolulu Watu Bangga Kolaka 102 139 241 48 108 85 241
Watu
3 | Bangga Watu Bangga Kolaka 9 35 44 9 10 25 44
4 | Polinggona | Watu Bangga Kolaka 5 161 166 84 58 24 166
5 | Anaiwoi Tanggetada Kolaka 28 17 45 6 7 32 45
6 | Popalia Tanggetada Kolaka 45 63 108 11 19 78 108
7 | Tanggetada | Tanggetada Kolaka 23 11 34 3 6 25 34
Lembah
8 | Jaya Tanggetada Kolaka 39 52 91 57 19 15 91
Pewisoa
9 | Jaya Tanggetada Kolaka 93 62 155 88 34 33 155
10 | Petu Dua Tanggetada Kolaka 0 47 47 4 8 35 47
11 | Lamedai Tanggetada Kolaka 0 17 17 11 3 3 17
12 | Puudongi Watu Bangga Kolaka 0 40 40 33 5 2 40
13 | Pomalaa Pomalaa Kolaka 0 21 21 10 3 8 21




NO. AREA INSTALLED SHS CURRENT CONDITION
VILLAGE RESORT DISTRICT PHASE | PHASE I TOTAL OPERATE DAMAGE SOLD | TOTAL
1 2 3 4 5 6 7 8 9 10 11
14 | Kolaka Kolaka Kolaka 0 8 8 8 0 0 8
15 | Lamunre Watu Bangga Kolaka 0 15 15 1 9 5 15
16 | Tande Bura | Watu Bangga Kolaka 0 6 6 1 4 1 6
17 | Mowewe Mowewe Kolaka 0 7 7 0 0 7 7
18 | Longgosipi Watu Bangga Kolaka 0 7 7 1 6 0 7
19 | Sani Sani Sameturu Kolaka 0 11 11 2 8 1 11
20 | Tampa Bulu | Poleang Timur | Kolaka 0 28 28 21 4 3 28
Kolaka
21 | Lasusua Lasusua Utara 0 22 22 4 18 0 22
Kolaka
22 | Batu Putih Batu Putih Utara 0 35 35 29 4 2 35
23 | Ladongi Ladongi Kolaka 0 63 63 27 36 0 63
24 | Towua l Wundulako Kolaka 0 61 61 18 11 32 61
TOTAL 368 933 1301 478 380 443 | 1301




SHS CONDITION IN
DISTRICT KOLAKA — S.E. SULAWESI
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PERCENTAGE OF MONTHLY INSTALMENT
DATA IN DISTRICT KOLAKA- S.E. SULAWESI

71%

1%

28%

O Paid
B Ongoing
O Discontinue

No. | Cooperative Unit | Resort Status Notes
1. Mina Sejahtera Tanggetada | Operating Same management
2. Bina Warga Watu Closed since Different
Bangga 2000 management
3. | Harapan Mowewe Closed since Different
2002 management
4. | Harapan Jaya Mowewe - No data
5, | Pombili Lawaki - No data
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The first PV-Diesel-Wind Hybrid system Pilot Projec  t was erected in early
1990’s in Nusa Penida, Bali

Another PV-Diesel Hybrid system Pilot Project was e  stablished in 1996 in
Subang, West Java through Indo-Aussie cooperation

Dissemination of 4 units PV-Diesel Hybrid system in transmigration area in
South Sulawesi, South-East Sulawesi and East Kalima  ntan through Indo-
France cooperation in 1996

Dissemination of 14 units PV-Diesel Hybrid systemi  n Central Sulawesi and
South-East Sulawesi through Indo-Aussie cooperation in 2002

Establishment of four National Standards ov PV-SHS ¢ = omponent in 2002

SNI 04-6391-2000 : Battery Charge Regulator (BCR) - Testing procedure and
technical requirements.

SNI 04-6392-2000 : Cell and secondary battery for PV system generator,
general requirement and testing method.

SNI 04-6393-2000 : Fluorescent lamp charged by PV m odule circuit -
Requirement and working test procedure.

SNI 04-6393-2000 : Solar Home System classificatio n procedure — General
Manual






Sulawesi Tengah

Desa Bou Desa Samalili I, Il Desa Samalili 11, IV Desa Saloya Desa Polantojaya
Modul PV Penggantian 200 bh Perlu penggantian 26-30 | Perlu penggantian 32-35 | Perlu penggantian 1-3 unit | PLTH A: Seluruh unit
bypass diode, dan 100 unit PV modul @ 80 unit PV modul @ 80 PV modul @ 80 Wp. modul PV masih lengkap,
bh blocking diode Wp. Penggantian 200 Wp. Penggantian 200 Penggantian 200 bh baik.
bh bypass diode, dan bh bypass diode, dan bypass diode, dan 100 bh PLTH B: Seluruh unit
100 bh blocking diode 100 bh blocking diode blocking diode modul PV masih lengkap,
baik. Penggantian 200 bh
bypass diode, 100
blocking diode
Genset Perlu overhaul dan Perlu overhaul dan Perlu overhaul dan Masih dapat dioperasikan. PLTH A: Perlu re-sizing

penggantian bbrp
komponen fast moving.

peng-gantian bbrp
komponen fast moving.
Perbaikan kebocoran oli
mesin pada katup
pengeluaran oli.

penggantian bbrp
komponen fast moving.

Ada kebocoran oli mesin
(seal mesin rusak), juga
kebocoran air pada
radiator (belum
diperbaiki).

kapasitas diesel.
PLTH B: Perlu re-sizing
kapasitas diesel.

Panel Genset

Battery perlu dicek

Battery perlu dicek

Battery perlu dicek

Perlu penggantian bbrp
komponen dan cek battery

Perlu penggantian bbrp
komponen dan cek battery

Battery (accu)

Semua battery (60 bh)
perlu diganti, @ 650Ah,
C10, 2V. Semua battery
terhubung seri.

Semua battery (60 bh)
perlu diganti, @ 650Ah,
C10, 2V. Semua battery
terhubung seri.

Semua battery (60 bh)
perlu diganti, @ 650 Ah
C10, 2V. Semua battery
terhubung seri.

Semua battery (60 bh)
perlu diganti, @ 650 Ah,
C10, 2V. Semua battery
terhubung seri.

PLTH A: Semua battery
perlu diganti
PLTH B: Semua battery
perlu diganti

Inverter

Diindikasikan dc power

supply ke rangkaian sis-
tem kontrol, rusak. Bisa
diganti dr PLTH lain.

Perlu diperiksa. Relay
otomatis (pengatur sam-
bungan diesel dan accu)
dibuka dan di bypass.

Perlu penggantian 6 unit
IGBT driver card.

Masih berfungsi baik

PLTH A: Inverter
berfungsi.

PLTH B: Dalam kondisi
OFF, tdk ada komponen
yang terbakar.

Panel Distribusi

Tak perlu diganti

Perlu dicek ulang /
diganti

Terawat baik, kondisi
lengkap.

Terawat baik, kondisi
leng-kap, berfungsi
normal.

Kondisi msh baik & ber-
fungsi pd PLTH A dan B.

Jaringan Distribusi

Ada 2 titik yg perlu
diper-baiki pernah
putus.

Kondisi baik, tidak ada
gangguan.

Kondisi baik, tidak ada
gangguan.

Kondisi baik, tidak ada
gangguan.

Kondisi baik, tdk ada
gang-guan pd PLTH A
dan B.

Pembatas Daya

Perlu dipasang alat
pembatas daya yg baru

Perlu dipasang alat
pembatas daya yg baru

Perlu dipasang alat
pembatas daya yg baru

Perlu dipasang alat
pembatas daya yg baru

Perlu dipasang alat
pembatas daya yg baru




Sulawesi Tenggara

Desa Maginti Desa Banabungi Desa Santiri Desa Lora Desa Masaloka Desa Saponda
Modul PV PLTH A: Penggantian PLTH A Penggantian Modul PV msh Penggantian 20-22 Penggantian 3-4 Penggantian 8-10
32-34 modul PV, 200 1-2 modul PV lengkap, bypass & modul PV, bypass modul PV, bypass modul PV, bypass &
bypass diode, 100 PLTH B: Semua modul | blocking dioda perlu & blocking dioda & blocking dioda blocking dioda.
blocking dioda PV pd kondisi baik. diganti.
PLTH B: Penggantian
34-36 modul PV, 200
bypass diode, 100
blocking dioda
Genset Genset perlu diganti Genset kedua sistem Masih dapat Re-sizing Genset Penggantian perlu overhaul &
untuk PLTH A & B. PLTH msh dpt dioperasi-kan, perlu (+ 125 kVA) Genset baru peng-gantian fast
dioperasi-kan, perlu overhaul & kapasitas sama moving component.
overhaul & penggantian fast + 35 kVA Bbrp keru-sakan;
penggantian fast moving component. dinamo starter,
moving component. packing mesin dan
radiator bocor.
Panel Genset | Perlu diganti bbrp Battery perlu dicek Battery perlu dicek Perlu diganti Perlu diganti bbrp Battery perlu dicek

komponen dan cek
battery

komponen dan
cek battery

Battery
(accu)

Semua battery perlu
diganti untuk PLTH A &
B

Perlu diganti semua
battery untuk PLTH A &
B

Semua battery perlu
diganti

Semua battery
perlu diganti + re-
sizing

Semua battery
perlu diganti

Semua battery perlu
diganti

Inverter

Inverter kedua PLTH
juga perlu diganti

PLTH A: 6 unit IGBT
card perlu diganti
PLTH B: 6 unit IGBT
card perlu diganti

Kondisi OFF, tidak
dpt di-test karena
tidak ada tegangan
input. Semua soket
IGBT dilepas.

Perlu disesuaikan
dgn penggantian
Genset

6 unit IGBT card
perlu diganti

Masih lengkap, secara
fisik kondisi masih
baik, tdk ada yg
terbakar. Perlu dicek.

Panel
Distribusi

Perlu diganti (pelapis
anti karat)

Terawat baik, kondisi
lengkap, berfungsi
normal

Tidak terawat baik,
berkarat,.

Masih baik secara
fisik, kondisi
lengkap.

Kurang terawat
baik, berkarat.

Perlu diganti

Jaringan
Distribusi

Kondisi baik, tidak ada
gangguan.

Kondisi baik, tidak ada
gangguan.

Kondisi baik, tidak
ada gangguan.

Kondisi baik, tidak
ada gangguan.

Kondisi baik, tidak
ada gangguan

Dalam kondisi baik

Pembatas
Daya

Perlu dipasang alat
pembatas daya yg baru

Perlu dipasang alat
pembatas daya yg baru

Perlu dipasang alat
pembatas daya yg
baru

Perlu dipasang alat
pembatas daya
baru.

Perlu dipasang
alat pembatas
daya baru

Perlu dipasang alat
pembatas daya baru.
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Establishment of accredited PV component testing laboratory
comply to 1ISO-17025 in Puspiptek Tangerang in 2002

Erection of first PV-Diesel Hybrid system using smart card for
energy meter counter in Gorontalo through BPPT-local government
cooperation in 2003

Installation the first PV-Diesel-Wind Hybrid system with locally
manufactured control system in Baron, Yogyakarta in 2004 ﬂ

Installation the first PV Grid Connected system on the roof of BPPT
building with capacity of 10 kW in 2005 p |

New development of PV-Diesel-Wind Hybrid system in Nemberala
village, Rote, NTT this year in cooperation with PT-PLN (Persero) ﬂ






INSTALLED PV HYBRID W
SYSTEMS

Project Site PV DGS Bat Inverter
(kWp) (kW)  (kwh) (kVA)
Majalengka-JICA 72 2x10 600 37,5
Lombok-JICA 48 6,3*%) 480 30
Nusa Penida- IPC Westinghouse 9,7 40 240 2X7,5
Bima- IPC Westinghouse 16,2 40 120 2X7,5
Subang Jawa Barat 7,2 40 144 20
Kaltim dan Sulseltra French (4 unit) 24 30 342 30
Sulteng dan Sultra Aus-Aid (14 unit) 8 25 78 25
Tangguh Papua BP 32 2x125 450 70
Ponelo Gorontalo 25.6 125 480 90

*) Micro hydro 4 ‘



10kWp PV Grid Connected on BPPT Bldg- Jakarta
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A 4

PLN Utility Grid

PV Module

1 Load

Location: Official BPPT House - Pondok Indah
Inverter - Charger N
Capaciti: PV Module 2000 Wp

A

Battery Battery 24 kWh 4

Inverter 5 kVA ‘



Avallablility of solar energy :
4,5 kWh/m#?/day, throughout
the country

Advance development of
stand-alone system (SHS)

Commercially available PV
technology

Relatively simple technology
with minimum maintenance,
but never been utilized In
Indonesia

Important impact to
environment: GHG reduction

Potentially as “peak-clipping”

675 kWp, San Fransic®JS
Photocredit Power Light Co.




>

Nembrala Village, Rote Island
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Nembrala is a newly developed tourist area

Potential in renewable energy resources (solar
and wind)

Limitation of electricity supply from existing Diesel
Generator

To boost up renewable energy resources
utilization and reduce Diesel generator operating
hour

Develop PLN capability in PV Hybrid operation
and maintenance



PHOTOVOLTAIC
Power:
Energy:

PV Modul:
Configurayion:
Inclination:

TURBIN ANGIN
Power:
Energy:

Wind Turbine:
Number:
Height:

INVERTER:
Type:
Rated Power:
Input voltage:

VDC)

Output voltage:
PV Input:
WTG Input:

Diesel Generator Input:

Frequency:
Additional feature:

36 kWp

180 kWh/hari

100 Wp min

10 seri X 36 paralel
15° - Utara

40 kw

84 kWh/hari

10 kW

4 unit

30 m (3 guyed wired)

Bidirectional

90 kw

240 VDC

(range: 220 — 300

400 VAC - 3 Phase
3 x 30 kKW

2 X 30 kW

1 X 135 kW

50 Hz

External Utility Grid
Integration

DIESEL GENERATOR

Power:

Energy:

Number:

Gasoline consumption:

BATYERY BANK
Energy:
Capasity:
DOD:
Voltage:
Configuration:

135 kW

245 kWh/ day

1 unit

maximum 43 liter/hour

700 kWh/ day

1500 Ah/ rate 100 hour
80%

2 volt

120 seri X 2 parallel
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