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Avio on Earth

Colleferro, Rome
(GMT +1) N41.727 E13.003

The company’s headquarters and production plants of 
solid and liquid propellant motors for launch vehicles. In 
Colleferro, Avio also carries out the development of the 
new launchers, Vega C and other evolutions.

Airola
(GMT +1) N41.061 E14.558

Carbon fiber impregnation facility.

Paris
(GMT +2) N48.856 E2.351

Headquarters of Europropulsion (50% Avio and 50% AG), 
main contractor of the solid-propellant motors for Ariane 5 
and Ariane 6.

Turin
(GMT +1) N45.067 E7.682

Avio designs and produces
the liquid oxygen turbopump
for the Vulcain and Vinci engines
for Ariane 5 and Ariane 6.

French Guiana
(GMT -3) N4.003 E52.999

Avio runs three facilities at the European Spaceport
located in Kourou, French Guiana : (i) REGULUS for 
Ariane 5 segments, Vega P80 and P120C propellant
manufacturing and cast, (ii) EUROPROPULSION for 
Ariane 5 boosters final integration and (iii) the Vega 
Launch Zone, where the Vega
stages’ integration takes place before launch.
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The European fleet

10,5 t 
GTO

1,2 t 
SSO, 700 km

2,3 t 
SSO, 700 km

2,8 t 
SSO, 700 km

11 t 
GTO

6 t 
GTO

Capacity
Reference Orbit

2021 20242021

Ariane 64
Today

Ariane 62Ariane 5 Vega EVega CVega 
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CUBESAT – AN OPPORTUNITY FOR A LOW COST ACCESS TO SPACE
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A CubeSat is a type of miniaturized satellite for space 
research that is made up of multiples of 10 cm × 10 cm × 10 cm 
cubic units. CubeSats have a mass of no more than 1.33 
kilograms (2.9 lb) per unit, and often use commercial off-the-
shelf (COTS) components for their electronics and structure. 

More than 1200 CubeSats have been launched as of January 
2020.

In 1999, California Polytechnic State University (Cal Poly) 
and Stanford University developed the CubeSat specifications to 
promote and develop the skills necessary for the design, 
manufacture, and testing of small satellites intended for low 
Earth orbit (LEO) that perform a number of scientific research 
functions and explore new space technologies.

CubeSat specification:
https://static1.squarespace.com/static/5418c831e4b0fa4ecac1ba
cd/t/56e9b62337013b6c063a655a/1458157095454/cds_rev13_fi
nal2.pdf
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EXAMPLE OF CUBESAT USE – THOSE LAUNCHED BY VEGA
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VEGA missions have already launched several CubeSats allowing low cost access to space to academic entities, 
universities and countries with no space historical background

VEGA Maiden Flight
• E-st@r made by Politecnico di Torino: experimental satellite with EPS, 

attitude control system (PIC processor) and TLM system.
• Goliat made by Romanian Space Agency: scientific mission for 

micrometeorite flow, cosmic radiation measurement and Earth Observation 
(3 megapixel camera).

• MaSat-1 developed and built by students at the Technical University of 
Budapest: telemetric data as well as VGA resolution color images. (1st

Hungarian satellite)
• PW-Sat constructed by the Faculty of Power and Aeronautical Engineering 

of Warsaw University of Technology in cooperation with the Space 
Research Centre of the Polish Academy of Sciences: to test experimental 
elastic solar cells, as well as an orbital decay technology consisting of a 
"tail" designed to speed re-entry.  

• ROBUSTA developed by the University of Montpellier students: to check 
the deterioration of electronic components, based on bipolar transistors, 
when exposed to in-flight space radiation

• UniCubeSat-GG built by the Sapienza University of Rome: to study the 
effects of orbital eccentricity through the Earth's gravity gradient.

• Xatcobeo developed by Agrupación Estratéxica Aeroespacial (currently 
Alén Space) of the University of Vigo in collaboration with the Instituto 
Nacional de Técnica Aeroespacial (INTA): research related with 
communications and with solar power in satellites.(1st Galician artificial 
satellite)

VEGA Second Flight - VV02
Estcube: managed by University of Tartu: to use and 
test an electric solar wind sail (E-sail) (1st Estonian 
satellite)
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NEXT LAUNCH – VV16 CARRYING 46 CUBESATS
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For Flight VV16, the launcher will carry seven microsatellites (from 15 kg. to 150 kg.) on the
upper portion, along with 46 smaller CubeSats on the lower portion’s Hexamodule: 26
satellites of 3 U; 12 satellites at 1/4 U; six satellites of 6 U; one satellite at 2 U; and one
satellite at 1 U

Sun-synchronous Orbit at 530km altitude
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VEGA – VEGA C COMPARISON
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VEGA C OVERVIEW
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Vega C will bring to 
market better launch 
performance at 
comparable price

Improved performance with 
respect to Vega:
 same launcher concept
 larger fairing
 increased performance, 

through larger SRM on the 
lower composite (P120C&Z40)

 additional versatility on upper 
stage: 8 ignitions and larger 
tanks

User manual available for more 
performance details

Controlled re-entry for all stages
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A FULL SPECTRUM OF PAYLOAD ACCOMMODATIONS SOLUTIONS
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Rideshare or piggyback, 
under qualification:
Rideshare or piggyback, 
under qualification:

Baseline 
Payload 
Fairing

1500 kg plus
120 kg (6x)

1 to 400 kg
(any 

aggregate)

Vampire
937H + aux 

PL

SSMS

In phases of 
development:

100 to 1000 kg
(twice)

Vespa C

XL Payload 
Fairing (to be 
developed)

For CubeSats deployers and support to AIT AVIO will rely on D-Orbit and SAB
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OVERVIEW OF THE COLLEFERRO PLANT
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Avio S.p.A. 
Entrance

Ariane 5
Veg

a 
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manufacturing
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SRM Casting and 
RX inspection

Rocket Casting
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Composite materials
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Maintenance
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services

Thermal 
protection
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THE VEGA C LAUNCH SITE – CENTRE SPATIAL GUYANAIS
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The CSG is governed under an agreement between France and the European Space Agency (ESA) and managed 
by the French National Space Agency (CNES “Centre National d’Etudes Spatiales”) on behalf of ESA. 
The CSG mainly comprises:
· the CSG arrival area through the sea and airports (managed by local administration);
· the Payload Preparation Complex (EPCU “Ensemble de Preparation Charge Utile”) where the spacecraft are 
processed, shared between Ariane 5, Soyuz and Vega;
· the Upper Composite Integration Facilities where the Payload Assembly Composite (PAC) is constituted;
· the dedicated Launch Sites for each LV including launch pad, LV integration buildings, launch center (CDL 
“Centre De Lancement”) and support buildings;
· The Mission Control Center (MCC) “Jupiter 2”.
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VEGA C – MAIN CHARACTERISTICS
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Standard Mission Range
Mission # orbits perigee apogee inclination

[#] [Km] [Km] [deg]

SPL/MPL 1 [400 2000] [400 2000] [5,2 SSO]

MPL 2 [400 2000] [400 2000] [SSO]

Extended Mission Range

Mission # orbits perigee apogee inclination

[#] [Km] [Km] [deg]

SPL/MPL 1 [400 8000] [400 8000] [0 SSO]

MPL 3 [400 1000] [400 1000] [0 SSO]

Semi major 

axis
Eccentricity Inclination RAAN 

1st Orbit Release ± 15 km +/-0.0025 +/- 0.15° +/-0.3°

2nd Orbit Release ± 20 km +/-0.0025 +/- 0.15° +/-0.3°

Orbital accuracy requirement

Pointing accuracy requirement

For VEGA after release measurements
have shown much better Orbital and
Pointing accuracy performances

For 3-axis stabilized 1,5t class satellites:
• Geometrical axis de-pointing (on each axis) ≤ 1,5 deg
• Angular tip-off rates along longitudinal axis ≤ 1,5 deg/s
• Angular tip-off rates along transversal axes ≤ 1,5 deg/s
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VEGA C OPPORTUNITIES – POSSIBLE MISSIONS
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• After its maiden flight, the VEGA C launch rate shall be from 3 to 4 per year
• Along the period 2022-2023 the launch opportunities for CubeSats may be up to 5
• Most of them will be done at altitudes from 400km to 810km in Sun-synchronous 

orbit
• One or two of them may be at higher altitudes and different inclinations 

(intermediate or pseudo-equatorial)

SSO Flights

Multiple P/L SSO 
Flights

VEGA Statistics


