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“Modern microsatellites revolutionized space in the

same way that the personal computer (PC) revolutionized

computing. The low cost of entry to space afforded by small

satellites and their growing capabilities enabled any nation,

government department, small companies, and individual

universities to access space directly in an affordable and low

risk manner.”

Martin N. Sweeting, Proceedings of the IEEE 106, 343 (2018)



“There is no doubt that nanosatellites and especially the

CubeSat standard has greatly increased access to space for

smaller organizations and especially educational establishments;

however, there has been a very high failure rate.”

“Small satellites have become fashionable and form a

major component of the so-called “NewSpace” environment

that tends to imply initiatives led by business and industry

with private funding, rather than the more traditional model
led by government agencies.”

Martin N. Sweeting, Proceedings of the IEEE 106, 343 (2018)

In this scenario, what role should be played by a 
large government research institute like INPE? 



Routine Space Technology Activity in INPE

Medium (500 to 1000 kg) and Large Satellites (> 1000 kg) 

Amazônia 1

CBERS 4A



Routine Space Technology Activity in INPE

LABORATORY OF INTEGRATION AND TESTING



Should INPE develop its own general program on 
small satellites ?

“Constructive” Alternatives

• Capacity building

• Play the role of open installation giving specialized 
support to more ambitious projects

• Develop a program concentrated on special 
relevant applications or advancement of small 
satellite technology

• Develop a program focused on scientific 
applications of small satellites

“Hindrance” Policy

• Develop a program that competes with those 
suitable for development in universities and 
startup companies.



Kleber Naccarato - 2017 Symposium



“Although microsatellites are physically small, they are 

nevertheless complex vehicles that exhibit virtually all the 
characteristics of a large satellite. This makes them particularly 

suitable as a focus for the education and training of scientists and 
engineers by providing a means of direct, hands-on experience at

all stages and in all aspects (both technical and managerial)

of a real satellite mission—from design, production, test,

and launch through to orbital operation.”

Martin N. Sweeting, Proceedings of the IEEE 106, 343 (2018)





Winter Contest on Cube Satellites



Winter Contest on Cube Satellites



Winter Contest on Cube Satellites



Outreaching Activities



2018 Meeting of the Brazilian Society 
for Advancement of Science



Open Support Infrastructure for 
Advanced Projects  



Space Engineering and Technology

CPRIME

Center for Integrated Projects of Space Missions

(improved phase zero analysis       decrease failure rate )
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CPRIME



Integration and Testing - LIT

•Vibration/Mass properties Interface developed by AESP-14 Team

•MGSE for 1U (Developed by AESP-14)

•SUCHA

I

•NANOSATC-

BR1

•ISL/ISIS 1U Vibration Test-POD



NANOSATC-BR1 (1U)Assembly, Integration 
and Tests

• Vibration tests

• Thermal Vacuum Test

• Bake-out procedure

• Mass Properties (mass, MOI and CoG)

•With support of  LSIS/LIT staff  for Flight  Model 

integration and testing specifications.



SUCHAI (1U - Chile) Environmental Tests

• EM and FM environmental testing 

• Vibration tests

• Thermal Vacuum Test

• Mass Properties



Program concentrated on special relevant 
applications or advancement of small 

satellite technology



CONASAT PROJECT - CRCRN
Develop a low cost solution for the Brazilian 

System of Environment Data Acquisition

Brazilian System of Environmental Data Collecting Platforms



CONASAT PROJECT - CRCRN

SCD-1 (1993)

SCD-2 (1998)

1m×1.5m; 115kg

25º, 750 Km Circular orbit

14 revolutions/day

Constelation of CubeSats 

CONASAT - 1

8U CubeSat



CONASAT PROJECT - CRCRN
www.crn2.inpe.br/conasat

Open OBC

(with UFC)

DAS Transponder being

tested

http://www.crn2.inpe.br/conasat


NANOSAT PROJECT - CRCRS
Get data from South America Magnetic Anomaly 

& Brazilian Ionospheric Electrojet

Offer hands-on training for Aerospace Engineering 
students of University of Santa Maria

GS(CRCRS) Santa Maria, RS.

GS(CRCRS) São José dos Campos.

NANOSATC-BR Ground Station – GS



NANOSAT PROJECT - CRCRS
Get data from South America Magnetic Anomaly 

& Brazilian Ionospheric Electrojet

NanosatC-BR1

Operating for over four 
years
http://www.inpe.br/crs/nanosat/



EQUARS

Equatorial Atmosphere Research Satellite

(Low-High atmosphere coupling processes leading to plasma bubbles)

~120 kg;equatorial orbit; 15º inclination; 635 km

3 axis stabilized platform; NADIR poyinting



EQUARS

Equatorial Atmosphere Research Satellite

(Low-High atmosphere coupling processes leading to plasma bubbles)

GLOW

Photometer to
register airglow

GROM

GPS receiver to employ the 
radio occultation method

IONEX

HFC – high frequency 
capacitive probe receiver

LP – Langmuir probe

ETP – Electron 
temperature probe

ELISA

Electrostatic Energy Analyzer

1 to keV

APEX

Alpha, Proton, and 
ElectronfluXes



CITAR PROJECT

Radiation Resilient Integrated Circuits

Heavy-ion damage tests of FPGA-based SpaceWire component in the Pelletron
Accelerator of USP 

Small Satellites:
A Revolution in Space Science
2014

“CubeSat-derived NanoSats would hit significant challenges as they begin to 
work in deep space. Radiation tolerance on CubeSats has always been hit-or-
miss. But as science missions require certain lifetime guarantees, radiation 
tolerance has become more of an issue.”



“Deep” Space Research



“Deep” Space Research

Small Satellites:
A Revolution in Space Science
2014

New mission concepts:

“Identify new concepts uniquely enabled by the small satellite 
platform”

Many relevant questions in astrophysics, heliophysics, and
planetary science require

“new observation approaches such as spacecraft constellations, 
and/or continuous all-sky observing coverage, or sensors that 
are in-situ and/or in extreme environments that are simply not 
feasible via stand-alone large and expensive missions”















Pre-Symposium Hands-on Workshop




