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Main Actors 

Government Company Space Agency 

Private and Government Companies 

Engineering 

Telecommunications Observation of the Earth 



Ar-Sat Satellites 

Ar-Sat 1 (launched in 2014) 
 - 24 Ku-Band Transponders 

Ar-Sat 2 (launched in 2015) 
 - 26 Ku-Band Transponders 
 - 10 C-Band Transponders 

Ar-Sat 3 (to be launched 2019) 



Ar-Sat Service Coverage 
Ar-Sat 1 Coverage: Argentina, 
Chile, Paraguay, Uruguay, part of 
Bolivia and north Antártida. 

Ar-Sat 2 
Coverage: 
North and 
South 
América. 

Ku-Band 
Coverage Ku-Band 

Coverage 



CONAE - Past 

1996 
SAC-B 

(190Kg) 
Pegasus 

1998 
SAC-A 
(68Kg) 
Shuttle 

2000 
SAC-C 

(325Kg) 
Delta 2 

2011 
SAC-D 

(1600Kg) 
Delta 2 

National Space Plan – Past 

Aquarius 
Payload 
(NASA) 

13 years in 

space! 

Loss of 

contact in 

2015 



CONAE - Present 
National Space Plan – Present 

SAOCOM 1A & 1B SABIAMAR 

L-Band SAR Radar (12 m antenna) 
(Moisture Measurement) 
Constellation with Cosmo Sky-Med (Italian) 
Launch Estimate: 2016 (SpaceX Falcon-9) 

Cooperation with AEB & INPE (Brazil) 
Analysis of environmental parameters, 
coasts and oceanic eco-systems. 
Launch Estimate: 2018 



CONAE - Future 
National Space Plan – Future 

Segmented Architecture Tronador II 

Constellations of cooperative Small-Sats 
(250 Kg) to achieve a common objective. 
Super-resolution, stereoscopic imaging, 
wide aperture sensing. 

27 m height, 2.5  diameter, 67 ton weight 
250 Kg @ LEO (700 km) 
Power: 90 (1st stage) + 3 Ton (2nd stage) 
Launch site: Argentina 



INVAP 
• Created in 1976 
• Based in San Carlos 

de Bariloche. 
• More than 1300 people 

including highly 
qualified personnel. 

• First in LatAm to be 
certified by NASA. 

• Design, integration, 
construction and 
delivery of equipment, 
plants and devices. 

• Services in nuclear, 
aerospace, chemical, 
medical, petroleum and 
governmental sectors. 



INVAP Facilities 
Clean Room 

Integrating Ar-Sat 1 and 2 in INVAP clean room 



INVAP Facilities (CEATSA) 
Thermal Vacuum Chamber 

+- 150 °C 
6m diameter 
10-7 Torr 

Shaker 

289 kN 
63,5 mm Δ 
5 – 2000 Hz 

Acoustic Chamber 

145 dB 
31.5 – 8KHz 

Anechoic Chamber 

0.5 – 40 GHz 
18 x 19 x 6 m 



Other Actors 
 Several space-oriented companies (STI, DTA, Satellogic) 

 Ministry of defense (Gradicom III rocket – SARA UAVs) 

 Malargüe (ESA) and Site 16 (China) deep-space stations 

 Radiation facilities for 

electronic qualification 

 

 



Challenges 
 External: 

 Stable long-term politics 

 Internal: 

 Realistic time and resources estimations 

 Commitment to delivery 

 Shorter development periods 

 



Backup – Ar-Sat 1 

Ar-Sat 1 in Anechoic Chamber - INVAP 



Backup – Ar-Sat 1 

Ar-Sat 1 in Kourou - Arianespace 



Backup – Ar-Sat 1 

Arsat 1: 16 Oct. 2014, 21:43 UTC 

Arsat 2: 30 Sept.  2015, 20:30 UTC 

Ariane- 
space 
Kourou  



Backup – Ar-Sat 2 

Ar-Sat 2 launch configuration - INVAP 



Backup – Ar-Sat 2 

Ar-Sat 2 Without Panels - INVAP 



Backup – Ar-Sat 2 

Ar-Sat 2 in Kourou - Arianespace 



Backup – Ar-Sat 2 

Ar-Sat 2 in Anechoic Chamber - INVAP 



Backup – Ar-Sat 2 

Ar-Sat 2 in NASA Spaceflight.com 

 “Newcomer Satellite Operator of the Year” 
By EuroConsult, Satellite Finance and SpaceNews 



Backup – SAC-D 

SAC-D Launch (Vandenberg) - 2011 



Backup - SAOCOM 

SAOCOM Engineering model - INVAP 



Backup - SAOCOM 

SAOCOM SAR Antenna in Anechoic Chamber - INVAP  



Backup - SAOCOM 

SAOCOM Satellite - INVAP 



Backup - SAOCOM 

SAOCOM SAR Panel - INVAP 



Backup – Tronador II 

Tronador Project - CONAE 



Backup – Tronador II 

Tronador II Project – Experimental Vehicle 5 



Backup – Tronador II 

Tronador II Project – Experimental Vehicle 5 



Backup - CETT 

Centro Espacial Teófilo Tabanera – CONAE (Córdoba) 



Backup - Benavidez 

Centro Espacial Benavidez – Ar-Sat (Buenos Aires) 



Backup - Benavidez 

Centro Espacial Benavidez – Ar-Sat (Buenos Aires) 



Backup - Malargüe 

Malargüe Deep-Space Station 

ESA DSA-3 (complements 
others in Spain and Australia) 
Built in 2011, operational 2013 
35m diameter antenna. 
Used for Rosseta and 
ExoMars missions. 



Backup - Satellogic 

Satellogic - Aleph 



Backup – Segmented Arch. 

Segmented Architecture - CONAE 

• La confiabilidad del sistema no sólo es 
producto de la calificación de los 
componentes si no que de la cantidad de 
los mismos. 

Consideración 
de componentes 

de menor 
calificación 

(COTS) 

 Fault Isolation - Gracefull Degradation 



Backup – Segmented Arch. 

Segmented Architecture - CONAE 

Pequeños 
lanzadores, 
varianza del 

riesgo 
mínima. 

Nuevos 
módulos 

(segmetos) 

Nuevos 
módulos 

(segmetos) 

Adaptación 



Backup – Segmented Arch. 

Segmented Architecture - CONAE 

Diferentes sensores, 
diferentes 

plataformas (A-Train 
de NASA) 

 Combinar sensores cooperativamente de diferentes 
maneras. 

Incremento de la 
pisdada con un 
mismo sensor 

Incremento de la 
apertura con un 

mismo sensor  
(super-resolución, 

antena partida) 


