Ariane 6 development: progress on all fronts
Thee are exciting days at Europe’s Spaceport in French Guiana and throughout several sites in ESA Member States as the development of Ariane 6 enters its final phase. Ariane 6 parts are being shipped from Europe for combined tests on the new Ariane 6 launch base. These tests rehearse all activities and systems involving the rocket and launch base on an Ariane 6 launch campaign. On the final test, the Ariane 6 core stage will perform a static hot firing while standing on its recently inaugurated launch pad. It will be from this new launch base that ESA’s Ariane 6 rocket will soon be launched for the first time.

Meanwhile in Europe, Ariane 6’s upper stage will experience the conditions of space at a new test bench at the DLR German Aerospace Center in Lampoldshausen. After this, all is ready for the much anticipated first flight of ESA’s new heavy-lift rocket from Europe’s Spaceport. 
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· GV's Ariane 6 launchpad and mobile gantry - Europe Spaceport, Kourou, French Guiana - 2021 - ESA/CNES

· Footage of Ariane 6 Early combined tests - Europe Spaceport, Kourou, Fench Guiana - 2020 - ESA/CNES/ArianeGroup (5 shots)

· Aerial Ariane 6 launch complex - Europe Spaceport, Kourou, French Guiana - 2019 – ESA

· Ariane 6 animation - 2019 – ESA

· Footage of Ariane 6 Early combined tests - Europe Spaceport, Kourou, Fench Guiana - 2020 - ESA/CNES/ArianeGroup

· Vulcain 2.1 at facility - 2021 – ArianeGroup

· Ariane 6 upper stage integration at test bench - DLR Lampoldshausen, Germany - March 2021 - DLR
	At Europe’s Spaceport in French Guiana the newly built launch complex for Ariane 6 is ready. Currently, the European Space Agency, ESA, the French Space Agency, CNES, and ArianeGroup are conducting combined tests between rocket and launch base.  With these final tests and the recent inauguration of the launchpad ESA’s new Ariane 6 launch vehicle is now entering its final phase of development before its inaugural flight. 

Despite Covid restrictions across the globe the development of Ariane 6 has continued and over the last few months we have seen much activity in French Guiana and ESA Member States. 
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· Interview: Tony Dos Santos at Ariane 6 launchbase - Europe Spaceport, Kourou, French Guiana - 2021/09/21 – ESA

· Footage of Ariane 6 Early combined tests - Europe Spaceport, Kourou, Fench Guiana - 2020 - ESA/CNES/ArianeGroup

· Interview: Tony Dos Santos at Ariane 6 launchbase - Europe Spaceport, Kourou, French Guiana - 2021/09/21 - ESA
	Tony Dos Santos: Technical Manager at Europe’s Spaceport, ESA 
In March 2020, the Ariane 6 launch complex was closed due to covid-19, a lot of efforts were put to resume the activity in safe situation for the workers with the better knowledge of the pandemic and the implementation of the safety barrier, the activity resumed. Since that period a lot of work was performed and many steps are behind us. All the buildings are now complete and we are installing the system inside. We are in the test phase of this system.
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· Ariane 6 launchpad, Essai Deluge - Europe Spaceport, Kourou, French Guiana - 2021 - ESA/CNES (2 shots)

· Ariane 6 upper stage integration at test bench - DLR Lampoldshausen, Germany - March 2021 – DLR (3 shots)

· Early Combined test mimic Ariane 6 liftoff - Fos-Sur_Mer, France - March 2021 – CNES

· Ariane 6 animation - 2019 – ESA (2 shots)

· Early Combined test mimic Ariane 6 liftoff - Fos-Sur_Mer, France - March 2021 – CNES (3 shots)
	But the work has not only continued in French Guiana. Across ESA Member States the assembly and testing of Ariane 6 stages is ongoing. Soon the Ariane 6 upper stage will be tested in the newly built DLR testbench in Lampoldshausen, Germany. The tests will simulate all aspects of flight including stage preparation such as fueling with liquid oxygen and liquid hydrogen, and draining the stage’s  tanks. Earlier this year tests were also performed in Fos-Sur-Mer, France. Here the so-called umbilicals which are used to fuel the launch vehicle were tested and their release from the rocket at liftoff was simulated. A critical phase before and during launch, as through this system the fuel tanks on both the upper and lower stage of Ariane 6’s central core will be filled will liquid hydrogen and liquid oxygen. An explosive combination and the release of the fueling system needs to be spot on. 
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· Interview: Tony Dos Santos at Ariane 6 launchbase - Europe Spaceport, Kourou, French Guiana - 2021/09/21 – ESA

· Ariane 5 Liftoff Umbilical release - Europe Spaceport, Kourou, French Guiana - Unknown date - ESA/CNES

· Interview: Tony Dos Santos at Ariane 6 launchbase - Europe Spaceport, Kourou, French Guiana - 2021/09/21 – ESA

· Ariane 6 animation - 2019 – ESA

· Interview: Tony Dos Santos at Ariane 6 launchbase - Europe Spaceport, Kourou, French Guiana - 2021/09/21 – ESA

· Early Combined test mimic Ariane 6 liftoff - Fos-Sur_Mer, France - March 2021 – CNES

· Interview: Tony Dos Santos at Ariane 6 launchbase - Europe Spaceport, Kourou, French Guiana - 2021/09/21 - ESA
	Tony Dos Santos: Technical Manager at Europe’s Spaceport, ESA 
For the upper stage the system is composed of two arms connected to the mast of the launch table. One arm is for the liquid oxygen, the other arm is for liquid hydrogen. They are connected to the upper stage to fill the tanks and disconnected at liftoff. Comparing to Ariane 5, we have also two arms but these arms are disconnected before the takeoff, before the liftoff. In this case for Ariane 6, they will remain connected to the launcher till the liftoff. // We will be open these arms very quickly in order not to interfere with the launcher during liftoff. And you can see also two doors that will be closed during the movement of the arms in order to protect the connection, the interface with the launchers. 
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· Ariane 6 animation - 2019 – ESA (6 shots)

· Archive footage Ariane 1 and 4 - unknown dates - ESA/CNES (2shots)
	Leading up to Ariane 6’s inaugural flight, combined tests will be performed at Europe Spaceport in French Guiana. During these tests the launch base with the launch pad will interface with the real elements of the rocket. This allows ESA to test all systems, validate operations and procedures, and run various simulations connected to real-life launch operations. 

With these tests ESA takes another step forward in the development of its 6th generation Ariane rocket continuing over 4 decades of Ariane excellence and offering Europe and the world a new and unique launch vehicle. 
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· Interview: Daniel Neuenschwander at Ariane 6 launchbase - Europe Spaceport, Kourou, French Guiana - June 2021 - ESA
	Daniel Neuenschwander: Director of Space Transportation
What makes Ariane 6 unique, it's clear it's a strategic workhorse for Europe, for its freedom of action of tomorrow. Today we have Ariane 5, tomorrow we'll have Ariane 6. Ariane 6 will be much more modular. We'll have an enhanced portfolio of missions and all this for a lower cost for the public sector. That's really fundamental. In addition to that, we will also have the opportunity to launch crucial missions with a European family of launchers. We will have only European developed launchers launching Galileo, launching Copernicus with a Vega-C, but also for science mission, for exploration missions, a real new opportunity. 
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· Starry Night at the Ariane 6 Launch Base - Europe Spaceport, Kouou, French Guiana - 2021 - ESA/CNES


	Like other ESA programme’s, Ariane 6 is the result of partnership and teamwork, bringing industry, national space agencies and ESA Member States together, striving towards independent access to space for Europe. Ariane 6 will be a worthy successor of Ariane 5 and previous generations and is also the beacon for a bright future for Europe in space. 
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· Interview: Daniel Neuenschwander at Ariane 6 launchbase - Europe Spaceport, Kourou, French Guiana - June 2021 - ESA
	Daniel Neuenschwander: Director of Space Transportation - English
So right now, we are in the face of finalizing the ELA4, the launch pad, which you have behind you. It's quite impressive. We are really close to the finalization of the work. While in Europe, ArianeGroup is providing the upper stage to the test bench in Lampoldshausen, where we will have the first hot firing test in summer 21. This will be a unique opportunity because we will test for the first time a new stage on the new test bench. And this is a novelty for Europe since the last 20 years. And last but not least, the European Space Agency ESA is preparing the combined test, which should start in October in autumn 21.

Daniel Neuenschwander: The next major milestones on Ariane 6 are the following. First, of course, the hot firing test of the new upper stage in Lampoldshausen, then second, the shipment of the ULPM, the Upper Liquid Propulsion Module and the LLPM, the Lower Liquid Propulsion Module from Europe here to French Guiana. And last but not least, the finalization of the launch phase, which will be taking place also in the next few months in view of the combined test following. 

Daniel Neuenschwander: What makes Ariane 6 unique, it's clear it's a strategic workhorse for Europe, for its freedom of action of tomorrow. Today we have Ariane 5, tomorrow we'll have Ariane 6. Ariane 6 will be much more modular. We'll have an enhanced portfolio of of missions and all this for a lower cost for the public sector. That's really fundamental. In addition to that, we will also have the opportunity to launch crucial missions with a European family of launchers. We will have only European developed launchers launching Galileo, launching Copernicus with a Vega-C, but also for science mission, for exploration missions, a real new opportunity. 
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· Interview: Daniel Neuenschwander at Ariane 6 launchbase - Europe Spaceport, Kourou, French Guiana - June 2021 - ESA
	Daniel Neuenschwander: Director of Space Transportation – French
· Current status of Ariane 6 development

· Ariane 6 next steps

· Importance of Ariane 6
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· Interview: Daniel Neuenschwander at Ariane 6 launchbase - Europe Spaceport, Kourou, French Guiana - June 2021 - ESA
	Daniel Neuenschwander: Director of Space Transportation - German
· Current status of Ariane 6 development

· Ariane 6 next steps

· Importance of Ariane 6
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· Interview: Tony Dos Santos at Ariane 6 launchbase - Europe Spaceport, Kourou, French Guiana - 2021/09/21 - ESA
	Tony Dos Santos: Technical Manager at Europe’s Spaceport, ESA - English
In March 2020, the Ariane 6 launch complex was closed due to covid-19, a lot of efforts were put to resume the activity in safe situation for the workers with the better knowledge of the pandemic and the implementation of the safety barrier, the activity resumed. Since that period a lot of work was performed and many steps are behind us. All the buildings are now complete and we are installing the system inside. We are in in the test phase of this system. I invite you to visit the around six launch complex. 
Tony Dos Santos: We are here halfway between the assembly building and the launchpad. We have already performed here a simulation of the transfer of the central core of Ariane 6 to the mobile gantry. Thanks to mock ups, we have transferred the mock ups on the automatic guided vehicles horizontally at a human step pace to the launchpad, then put the central core vertically, joining two boosters already present on site. These two boosters were previously transferred from the production site to the launchpad with the transport dedicated vehicles. 

Tony Dos Santos: We are here on the launch table where the Ariane 6 sits before lift off in the center, the central core and around it wo or four boosters, depending on the version to be launched. In the center, we can see four tubes These four tubes have been already tested. They'll do like a flame thrower to burn any pockets of the hydrogen before the ignition of the engine. The aim is to avoid any explosion that could damage the nozzle of the engine. 

Tony Dos Santos: Around the launch table, but we can also see large pipes around the four sides of the launch table, these pipes is called the deluge system and there are 700 cubic meters of water we will release during liftoff. This will flood the launch table and cool down to the temperatures of the launch table and more importantly, reduce the vibration caused by the engine at lift off. The aim is to protect the payload. 

Tony Dos Santos: We can see here the two filling systems, one is for liquid oxygen, the other is for liquid hydrogen. The system is connected to the central core of Ariane 6 to fill the two tanks of the lower stage of Ariane 6. This system is conceived to be disconnected at liftoff. So they will retract, disconnect and retract very fast inside the shelter with the door closing and protecting all the connection before the engine, the flame of the engine that could damage, of course, the systems. 

Tony Dos Santos: To fill the upper stage, we have a similar system than the system we have for the lowest stage. For the upper stage the system is composed of two arms connected to the mast of the launch table. One arm is for the liquid oxygen, the other arm is for liquid hydrogen. They are connected to the upper stage to fill the tanks and disconnected at liftoff. Comparing to Ariane 5, we have also two arms but these arms are disconnected before the takeoff, before the liftoff. In this case for Ariane 6, they will remain connected to the launcher till the liftoff. So they will be opened. We will be open these arms very quickly in order not to interfere with the launcher during liftoff. And you can see also two doors that will be closed during the movement of the arms in order to protect the connection, the interface with the launchers. 

Tony Dos Santos: This is the bonus of the visit, we are on the roof of the mobile gantry with a large view of the site. We can see it's very high. You can see the the assembly building, but also on the the other launch complex here in Kourou. So the the work continues. We have many tests in front of us. The next step is the combined test and that is our responsibility. During the combined tests, as its name suggests, we will interface for the first time the ground developed here with real elements of the launcher system. This is, these tests are quite complex, as many elements of the launcher come from many countries in Europe. During this combined test, we will play a nominal launch campaign to validate the systems, the the operations, the written procedures, the software developed. But also, we we test, we will test and number of scenarios, uh, crisis situations or tests that we hope never have to use during the Ariane 6 exploitation phase. To mention a few of these tests, we will have, uh, the validation in cryogenic situation, all the fluidic systems aiming to fill the launcher at the launch pad, the integration of the launcher in the assembly building, the integration in the mobile gantry, and the final countdown test with the ignition of the engine of the central core. But without liftoff, of course. 


	10:20:14:09
· Ariane 6 upper stage integration at test bench - DLR Lampoldshausen, Germany – march 2021 - DLR
	GV’s Ariane 6 Upper Stage integration at DLR test bench
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· Vulcain 2.1 at facility - 2021 - ArianeGroup
	Vulcain 2.1 at facility - no sound
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· GV’s Ariane 6 launch base – Europe Spaceport, Kourou, French Guiana - September 2021 -  ESA
	GV’s Ariane 6 launch base - no sound
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