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A Brief Introduction of LAPAN

LAPAN

LAPAN stands for Lembaga Penerbangan
Antariksa Nasional (National Institute of
Aeronautics and Space})
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* [ndonesian government space agency

= [t was established on November 27, 1964

» Responsible for long-term civilian and military
aerospace research

v' Astronomy & Astrophysics
v Atmospheric study
v'Rocket & Satellite

v Space Weather

v Weather & Climate
v' Space - and Ground - based Tech



—A TMX>2oTOMO> VW

O =

A Z2mZ o mowm

(SN
fRAS
\ -+
N\ 4
N
c\
NENY
S
N\
N7
X2

-LunH of

= Launch LPN-A1 = Procurement & =Flight Model LAPAN-A2 =Comp. proc.
= Satellite Gen.1 = CDR, PDR Component Test  LAPAN-A2 =Components proc.& Test of
(LAPTUB/-A1) LAPAN-A2 of LAPAN-A2  =CDR LPN-B1 of LPN-B1 LAPAN-B1

2006 2007 2008 2009 2010 | =

= EOP & IOT = LEOP, IOT & = Enhancement = EOP & IOT = |[EOP, IOT &
LAPTUB/-Al Operation of process of LPN-  LAPAN-A2 Operation of
Preparation LAPAN-A1 Al Satellite Data  Preparation LAPAN-A2

5
3 »®




Micro-satellite development for earth observation.

LAPAN-TUBSAT micro-satellite.

Exactly on 9.23 morning at
January 10™, 2007, PSLV C7
Lifted—o‘ff

LAPAN TUBSAT is the first Indonesian micro satellite made
by Indonesia through LAPAN in cooperation with
Technische Universitat (TU) Berlin, Germany.

Dimension approx 45 cm (1) x 45 cm (w) x 27 cm (h)
Weight nearly 57 kg. Polar LEO orbit at 630 km altitude,
inclination at 97,6°.
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LAPAN’s next micro-satellite :
Twin Satellites: LAPAN-A2 & LAPAN-ORARI

@Solar Panel
®JHF Antenna
®hMagnetometer

sMagnetic Coil
#GPS Receiver
@3 Li-lon Battery

@S-Band Transmitter
®2 Head CCD Star Sensor

I'—mS»-Earlu::l Antenna
eSun Sensor

#1000 mm Video Camera

@50 mm Video Camera
eLaunch Adapter

LAPAN-A2 and LAPAN-ORARI
satellites developed based on the
space proven LAPAN-TUBSAT
satellite bus;

Both LAPAN-A2 and LAPAN-
ORARI satellites are developed
using same satellite bus and
structure (twin satellites), with
individual and complementary
mission payloads.

LAPAN-A2 satellite payload:
HDTV color video camera;

LAPAN-ORARI satellite payload:
1. 3-band multi-spectral imager
2. Amateur radio communication
— Automatic Position Relay
System (APRS );
— Analog voice repeater.



Integrated Disaster Mitigation Monitoring with LAPAN
Equatorial Orbit Satellites

LAPAN-A2 LAPAN-ORARI
satellite - satellite
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Ground Stationsi= Ground Stations

LAPAN
Ground Stations



Launcher Program

Roket Pengorbit Satelit (RPS) or Satellite Orbiting Rocket consists of
four stages, namely the three-stage RX 420 and the RX-320 level. RX-420
plan will be the booster (rocket booster) RPS. It is expected to fly in 2014.



Launch Pad Development Program
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INTEGRATION Of SW PROGRAMS

Solar
Dynamics

—>

RESEARCH ON SATELLITE
ORBIT /SYSTEM
PERTURBATION

RESEARCH ON

REGIONAL MAGNETIC

FIELD

SOLAR ACTIVITY
RESEARCH _—>

RESEARCH ON REGIONAL
IONOSPHERE

« Satellite orbit prediction
» Space debris information

 Solar activity index
prediction

* Prediction of the

/ m \W solar aclvly

RESEARCH ON EQUATORIAL
UPPER ATMOSFER

\%1%‘

* Information on terrestrial
magnetic activity

« Communication frequency prediction

* lonospheric correction for position
determination

* Information on communication

* Information on prediction of global

* Information on global atmospheric
circulation

atmospheric change




INSTRUMENTATION NETWORK
( SOLAR & SPACE DYNAMICS AND ATMOSPHERIC OBSERVATION )

KOTOTABANG:
EAR, Weather, :
RASound,MWR, Airglow,
Ceilometer, ComSys, |
AWS, ORG, IOnosonda

Plan : ISM, TECmeter,
Magnetometer,
lonosonda, VHF
RadarSystem , Kom
Data

PONTIANAK:

NPR, ISM, Magnetometer,
AWS, NPR

MANADO :
lonosonda, TEC

Plan : Magnetometer,
;Kom. Dat, ISM,

Plan: Ozon, lon Oblique,
Track Satelit, ISM,

TANJUNGSARI :

Teleskop, lonosonda,
Radio Spektrograf,
TEC meter, AWS,
Airglow Monitor

Plan : H-alpha,
lonosonde Oblique,
Data Comm system
ISM, F.P. Interfer.

KUPANG :

S oo il P ff— e O s . lonosonda, AWS,
PAMEUNGPEUK: SOWATUKOSEK: '8 —_—Magnetometer,

lonosonda, Meteo, MF Radar ™&f
: “Plan : KomDat, TEC,

lon

Rencana : Magnetometer,

1= Comm test equipments ,
Data Comm system , Optlcal

Telescope MWR,

Meteo ,Telescope Matahari

—Plan : Magnetometer, Alat uji
Kom, Komdat,




FACILITIES

ANTENNA MF RADAR
SPD PONTIANAK

|

KOTOTABANG OBSERVATORY

*
Solarobservation using Optical Teles¢_
SPD Tanjungsari and Watukose —

 Tanjungsari
“tations

: : - Observations of Total Eiectron
lonospheric observation using lonoscnde at Content (TEC) at Bandung

Tanjungsari, Pameungpeuk, Biak, Pontianak, Manado and
Kupang stations.

BALOON LAUNCHING SOLAR TELESCOPE
OZON MONITORING



Space Debris Monitoring




Space Debris Monitoring (cont.)

PECAHAN ROKET CZ-3A RRC

PENEMUAN
Lokasi Kebun Karet, Desa Bukit Harapan IV, Kecamatan Ketahun, Kabupaten Benghula Utara
Koordinat: 3°16'3 3% LS, 101954°3 8% BT di ketinggan 40 meter dpl
Penemu A Budi Aaghudi, petani setempar
Wakn penemuan 14 Okrober 2003 pag. Sore har sebelumnya, 13 Okrober 2003 terdengar ledakan di arah barar laut

vang menimbulkan getaran seperti gempa
Pelapor ke LAPAN : 5dr. Zaki, wamawan "Rakyvat Bengkulu” (17 Oknober 2003)
Amnalisis Orbit : Peneliti Matahari dan Amariksa LAPAN

HASIL ANALISIS ORBIT

Kode interpagonal - 19940808 Pelun B
_________ A0, ketinggian 136 - 553 km i
Fungs Roket: meluncuarkan satelit komunikasi DHF-3

Perkiraan radar ukuran asal sebelum pecah: 23,9 m’ L
Perkiraan jatuh oleh Space Control Center: 13 Oktober 2003, antara pukul 15:23 (Ara N k|
Darn amalisis orbit disimpulkan benda tersebut jatah di Benghkulu pada 13 Oktober 200 SATELLITEDEBRIS, FALL IN

BENGKULU OCT. 13, 2003, 16:36 WIB

ROCKET DEBRIS, FALL IN
GORONTALO, MARCH 23, 1981

Lokasi jatuhnya pecahan Rol
a0 -122 122 - 150 km 150 - 200 km

Hersghubs 102 4




3 | Space Asset Protection
~ AQuestion for Us....

f there S Somethlng 'Wrong with your
S/C and you couldn’ .t access: data for_
several weeks or months .

S/C was in_good-conditﬁon?:x: )
(launched and_operated)
 Don t you want to know What happened Wlth S/C7

Then What- will you do 7.
_What do we need? . -




Satellite Anomaly Information System (SIAS )

Satellite Anomaly Information
System

Space weather J [

Data Anomaly Reports

1. SSN & F10.7
2. Kp & Dst indices

3. Energy & Flux of
Particles 3. Sat status

1. Time of Anomaly
%' ggf %?Eifat 2. Sat Position
' 3. Type & Anom
Description
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SIAS TOOLS

Data Parameter Cuaca Antarikea

Mer Tl A

Tampilen ©

Inventarizasi Tahap |

» Indeks Kp

® Fluks Proton &
Elektron

\nventarisasi Tahag |

Eluks Praten

Ep>1 MeV
Ep0 MeV
Ep=>100MeV

Fluks Elektran
Ee»0.6 MeV
Ee>l MeV

Kelengkapan data darl tahun 1994 -
2004

2008

kg
dari tahun 1930

data

e

Data Satelit

™

Contoh Data TLE terbaru Satelit Anik E2 (27 Okt 2008)

ANIK E2
1 212220 91026R

Masukan || Trn anomal |~ O/bt satl
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Aktivitas Geomagnet Tahun 2001
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( Tingkat aktivitas geomagnet terbesar terjadi pada bulan Maret, September
dan November dengan skala indeks kp mencapai 8. Pada tahubn 2001 ini,
dilaporkan ada 3 satelit yang mengalami Anomali, yaitu Echostar 5, Solar A
dan FUSE. Mamun fingkat aktivitas geomagnet pada saat kejadian bernilai
rendsh. Kemungkinan anomali disebabkan oleh fluks proton atau elekiron.
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LAPAN TUBSAT satellite experienced charging for the
first time on September 7, 2007 that caused
satellite operation disrupted for several days.
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Charging Analysis Scheme

Satellite Anomaly
[ Report ] Operator
l l www.omniweb.gsfc.nasa.gov
Telemetry data Geomagnetic activity
—
analysis data analysis (kp, Dst)
Rumpin GS — ¢ J,
The time of Particles data analysis
~—
satellite anomaly (proton, electron)
l WWw . poes .ngdc .noaa. gov

Satellite trajectory

STAS <«

(position)

Satellite anomaly
diagnosis
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Indonesia as a developing country- has
many ‘communication satellites such as
Palapa, Garuda:.and *Telkom. In the
future,, We are. gorng to ‘launch many
satellites 1n_IJK) for sremote sen51ng
missions and-also for Communlcatlon

~In the 1nterest of anticipating and

- teducing of damages on Indonesian

. satellites. due-to space weather .

. phenomena, it’ s importantto have

- such a kind of information -sSystem
that can. give an - early warning
related to satellite "problems in
space ' '

-
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