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Uf ] UbYgd BFNWRSTCARIANE 5 LAUNCH FOR THE
GALILEO CONSTELLATION AND EUROPE

For its ninth launch of the year, and the sixth Ariane 5 liftoff from the Guiana
Space Center (CSG) in French Guiana during 2016, Arianespace will orbit four
more satellites for the Galileo constellation.

This mission is being performed on behalf of the European Commission un-
der a contract with the European Space Agency (ESA).

For the first time, an Ariane 5 ES version will be used to orbit satellites in
Europe’s own satellite navigation system. At the completion of this flight,
designated Flight VA233 in Arianespace’s launcher family numbering system,
18 Galileo spacecraft will have been launched by Arianespace.

Arianespace is proud to deploy its entire family of launch vehicles to address
Europe’s needs and guarantee its independent access to space.

Galileo, an iconic project for Europe

Galileo is a European initiative to develop a new global satellite navigation system. Under
civilian control, it will offer a guaranteed, high-precision positioning service and will end
Europe’s dependence on the American GPS system.

The Galileo constellation will comprise a total of 24 operational satellites, along with
spares, with 14 already orbited by Arianespace.

Galileo is funded by the European Union. It features innovative technologies developed in
Europe for the benefit of all citizens.

THE ARIANESPACE FAMILY: SUPPORTING THE DEPLOYMENT OF GALILEO
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Arianespace orbited the Galileo IOV 1 and 2 (In-Orbit Validation) satellites on the first Soyuz
flight from the Guiana Space Center (Flight VS01) on October 21, 2011, followed by IOV 3
and 4 on Flight VS03 on October 12, 2012, also performed from CSG. Previously, the GIOVE-
A and GIOVE-B experimental satellites were orbited from Baikonur Cosmodrome in Ka-
zakhstan with Soyuz (via Arianespace’s Starsem affiliate) in 2005 and 2008.

The first two Galileo FOC satellites (5 and 6) were launched from CSG on August 22, 2014.
Despite injection into a non-compliant orbit, ESA teams were able to modify their orbits
and test them extensively. Their integration in the constellation’s operation is subject to
the European Commission decision. Soyuz launches on Arianespace Flights VS11, VS12,
VS13 and VS15 from CSG on March 27, September 10 and December 17, 2015, then last
May 24, respectively, orbited the Galileo FOC satellites number 7 to 14.

The upcoming Flight VA233 Ariane 5 ES mission will orbit Galileo FOC-M6 satellites num-
ber 15 to 18. After this latest launch, Arianespace will continue to deploy the next eight
satellites on two Ariane 5 missions scheduled for the third quarter of 2017 and 2018.

The Flight VA233 mission will be Arianespace’s 54th performed for ESA.

Arianespace has seven more ESA missions in its launch manifest: three for the European
Commission, carrying nine satellites (eight Galileo spacecraft, and Sentinel-2B), and four
other missions (to orbit EDRS-C, Bepi-Colombo, the James Webb Space Telescope and
ADM-Aeolus).

These launches clearly show that Arianespace is meeting its assigned mission of ensuring
independent access to space for Europe.

MADE IN EUROPE

The Galileo satellites are built by prime contractor OHB System in Bremen, Germany, with
the payloads supplied by UK-based Surrey Satellite Technology Ltd (SSTL), which is 99%
owned by Airbus Defence and Space.

These will be the 11th, 12th, 13th and 14th OHB-built satellites launched by Arianespace.
The next eight Galileo spacecraft are under construction by OHB in Bremen.
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MISSION DESCRIPTION

The sixth Arianespace Ariane 5 launch of the year will place the four satellites
into MEO (Medium Earth Orbit) circular orbit.

The launcher will be carrying a total payload of approximately 3,290 kg.

The launch will be performed from Ariane Launch Complex No. 3 (ELA 3)
in Kourou, French Guiana.

DATE AND TIME
_l Liftoff is planned on Thursday, November 17, 2016 at exactly:
,_LD > 10:06:48 a.m., Kourou time

> 08:06:48 a.m., Washington D.C. time

> 13:06:48 , Universal Time (UTC)

> 02:06:48 p.m., Paris time

MISSION DURATION
@ The nominal duration of the mission {from liftoff to separation of the satellites) is:
3 hours, 55 minutes and 44 seconds.

TARGETED ORBIT

"4+ Circular orbit Ky Apogee altitude Inclination
I MEO-plane C l 22,900 km. 454.57 degrees

Semi-major axis: 29,300 km.

THE LAUNCH AT A GLANCE ‘ \

The launcher’s attitude and trajectory are controlled by the two onboard computers, located
in the Ariane 5 vehicle equipment bay (VEB).

/

About seven seconds after start of the ignition of the main stage cryogenic engine at T-0, the two
solid-propellant boosters are ignited, enabling liftoff. The launcher first climbs vertically for
6 seconds, then rotates towards the East. It maintains an attitude that ensures the axis of the
launcher remains parallel to its velocity vector, in order to minimize aerodynamic loads through-
out the entire atmospheric phase until the solid boosters are jettisoned.

The fairing protecting the payload is jettisoned at T+225 seconds.

The flight of the Ariane 5 lower composite, comprising two solid boosters and the cryogenic
main stage, will last about nine minutes. This stage then separates from the upper stage and
falls back into the Pacific Ocean, off the coast of Peru. ®
100

The storable propellant upper stage will ignite its own engine at this point, to bring the upper
composite, comprising the Galileo satellites and their dispenser, into a transfer orbit. Following

~
this initial ignition, the upper composite is spun up for a ballistic phase lasting 3 hours and 8 pace
minutes.

At a predetermined point in this orbit, the upper stage will again ignite its engine, for a little s fHions

spa

more than six minutes, to reach a circular separation orbit. Once stabilized, the dispenser will
release the first two satellites, followed by the second pair 20 minutes later.

Joil Chabert - Ariane

The upper stage will be passivated at the end of the mission. The Galileo satellites will then
perform a maneuver to increase their altitude and reach the operational orbit at 23.222 km.

At orbital injection, the launcher will have attained a velocity of approximately 3,688 meters/sec- ' \
ond, and will be at an altitude of 22,925 kilometers.
PAYLOAD CONFIGURATION

> Payload : Galileo FOC M6, SAT 15, 16, 17, 18
Mass at liftoff: 715 kg., 717 kg., 716 kg., et 717 kg. — Total mass: 2,865 kg.

> Medium version of the payload fairing

> Dispenser (carrying structure and deployment system) for the four Galileo FOC-M6 pay-
loads, developed and built by Airbus Safran Launchers

For more information, visit us on arianespace.com ’ @arianespace
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Galileo FOC-M6, SAT 15-16-17-18

CUSTOMER The European Space Agency (ESA) on behalf of the European Commission
PRIME CONTRACTOR OHB System AG (bus, prime), SSTL (payload)

MISSION Navigation

MASS Mass at launch of 715 kg., 717 kg., 716 kg., and 717 kg. — Total mass of 2,865 kg.
DIMENSIONS 27m.x1.2m.x1.1m.

ORBITAL WIDESPREAD 14.67 m.

DESIGN LIFE More than 12 years

ONBOARD POWER 1,900 W

ORBITAL POSITION Medium Earth Orbit (MEO)

NAVIGATION SIGNAL 3 bands (E5, E6 and E1)

For more information, visit us on arianespace.com ’ @arianespace



