The Ariane-5
ECA Heavy-Lift

Lift-off of the Ariane-5 ECA for its qualification flight L 521 from the European Spaceport in French Guiana




The Ariane-5 Recovery Plan

Following the failure of the maiden Ariane-5 ECA flight, a Recovery Plan was proposed by the ESA Director General and

subsequently adopted at the Council Meeting at Ministerial Level in May 2003. This Ariane-5 Recovery Plan was intended to:

— Re-establish the qualification status of the Ariane-5 ECA version.

— Provide Arianespace with the capability to manage its current backlog of commercial missions with the ‘gap-filler’ Ariane-5 G+
during 2004 and qualification of the ‘back-up’ Ariane-5 GS version.

— Ensure the European institutional missions, and in particular the ESA missions through the EGAS Ariane-5 Programme.

To this end, the Recovery Plan consisted of a scenario based on establishing the Ariane-5 ECA version as the ‘workhorse’ for

Arianespace, and back-up scenarios for each milestone of the baseline scenario. In the baseline scenario, the following development

activities were identified:

— Consolidation of the Vulcain 2 engine.

— Consolidation of the ESC-A upper stage.

— Qualification flight of the Ariane-5 ECA version (flight L521)

— Restarting of the production of new generic launchers (Ariane-5 GS)

— Qualification of the EPS upper stage for a re-start capability for the launch of ATV and qualification of the related Ariane-5
ES-ATV.

Closure of these activities in 2004/5 was the major objective, in order to be able to proceed with the Ariane-5 ECA qualification
flight, to launch the three Ariane-5 G+ launchers, and to initiate the qualification and production processes for the Ariane-5 GS
launcher.

Ariane-5 ECA was launched for the first
time on 11 December 2002, but this
maiden flight failed due to a malfunction Fayload tairing
in the new Vulcain-2 main engine. A
Recovery Plan was endorsed by the ESA
Ministerial Council in May 2003 to allow
the improvements to be made that resulted
in the successful L521 qualification flight ACU payload adapier
on 12 February 2005.
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Ariane-5 ECA SC-A cryogenic upper-stage
The Ariane-5 ECA vehicle stands 50.5
metres tall in double-launch configuration
with the long fairing installed on top. It
weighs 780 tons at lift-off and delivers a
maximum thrust of 13 000 kiloNewtons.
The launcher consists of a lower- and an EFC main cryogenic slage
upper-composite. The lower-composite is
made up of the central EPC stage (Etage
Principal Cryotechnique) with the new
Vulcain-2 engine, and the two EAP solid-
rocket boosters (Etage d’Acceleration a
Poudre) attached laterally to the central
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The main elements of the Ariane-5 ECA launcher
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Ariane-5 ECA

launcher is protected by a payload fairing
during the atmospheric flight phases. Itis a
lightweight carbon-sandwich structure and
is produced in three lengths to
accommodate different sizes of payloads.
The fairing length may be further
increased in height by adding cylindrical
sections (Adaptateur Cylindrique, or
ACY).

The so-called SYLDA (Systéme de
Lancement Double Ariane) is installed
underneath the fairing in double-launch
configuration. One passenger payload is
installed inside the SYLDA, and the other
sits on top of it. The SYLDA too is
available in  various lengths to
accommodate satellites of different sizes.

Payload adapters (Adaptateur Charge
Utile, or ACU) with various diameters are
available to mount the payloads to the 3936
mm interfaces of the upper stage and of the
SYLDA.

Ariane-5 ECA Launch Sequence

The launching of Ariane-5 ECA follows
the sequence defined since the first
Ariane-5 launches, with the timing of the
various events depending on the number
and masses of the satellites onboard, their
intended orbital parameters, and the
associated payload insertion criteria. The
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accompanying table shows a typical
sequence for an Ariane-5 ECA launch to
Geostationary Transfer Orbit (GTO).

The Ariane-5 Launcher Family
Ariane-5 ECA is supplemented by two
further models of Ariane-5, which are
presently in the qualification process and
whose qualification flights are foreseen in
2005 and 2006, namely:

— Ariane-5 GS, and

— Ariane-5 ES-ATV.

Ariane-5 GS

The GS version of the launcher is based on
the Ariane-5 Generic launcher, with the
Vulcain-1 engine and elements of the
lower composite based on the evolution
configuration. The re-partitioning of the
LOX and LH, propellants in the central
stage (EPC) has been carefully matched to
the specific mixture ratio of the Vulcain-1
engine. This GS version has been
introduced as a backup to the ECA version
and will be produced in only limited
numbers.

Ariane-5 ES-ATV

The ES-ATV version has been introduced
specifically to allow for the launch of the
ATV (Automated Transfer Vehicle) to the

International Space Station (ISS), ina 51.6
degree, low-Earth orbit (LEO). It can
deliver a 20 ton payload to this orbit using
a ‘bi-boost’ strategy. Ariane-5 ES is based
on the evolution-type lower composite
with the Vulcain-2 engine. The upper-stage
is the EPS from the generic Ariane-5
launcher, qualified for three ignitions, two
for the in-orbit insertion of the ATV, and a
further boost for the de-orbiting of the
upper stage.

Conclusion

Having now successfully completed its
initial qualification flight, Ariane-5 ECA
will make at least one more flight in 2005,
together with the first flight of the new
Ariane-5 GS. The first qualification flight
of the Ariane-5 ES-ATV carrying ‘Jules
Verne’ is currently expected to take place
in mid-2006.

It is foreseen to stabilise the Ariane
operating frequency at six launches per
year, the majority of which will be Ariane-
5 ECA flights. Consolidation of this
version of the launcher as the European
launch-services ‘workhorse’ for the
coming years has been and remains a
major programme objective. r
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