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Teams of scientists and engineers are simulating the launch, early orbit phase and commissioning of the CHEOPS mission ahead of its launch period in the last quarter of 2019. The simulations are taking place at the CHEOPS Mission Operations Centre at Torrejón de Ardoz, just outside Madrid in Spain

CHEOPS (CHaracterising ExOPlanet Satellite) is a powerful telescope that will obtain measurements from stars outside our Solar System that have known planets. This information will tell us more about the nature of these exoplanets and whether they have the right conditions for life. The mission is a partnership between ESA and Switzerland with additional contributions from Austria, Belgium, France, Germany, Hungary, Italy, Portugal, Spain, Sweden, and the United Kingdom. This film contains contributions from Diana de Miguel, Airbus Defence & Space; and David Modrego, ISDEFE.
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[EXT ANTENNA SHOTS, NATIONAL INSTITUTE OF AEROSPACE TECHNOLOGIES (INTA), AT TORREJON DE ARDOZ]

In Spain, on the outskirts of Madrid, a ground station antenna sweeps the skies for a satellite. It won’t find what it’s searching for just yet, however, because this is a simulation. 

Inside the National Institute of Aerospace Technologies site is the Mission Operations Centre…
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[INT. MISSION OPERATIONS CENTRE]

…for CHEOPS, a space telescope that will soon launch from Europe’s spaceport in French Guiana. But first the international mission operations team must rehearse the inflight activities - such as operating and monitoring the spacecraft as well as uplinking and downlinking information - so that in the end the telescope’s data can flow smoothly to the Science Operations Centre in Geneva, Switzerland.
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[INSET CLIP: DIANA DE MIGUEL, CHEOPS OPERATIONS MANAGER, AIRBUS DEFENCE & SPACE]
“We build a software simulator that actually performs the same way as the real satellite and once, of course, the satellite is built and ready to be shipped for launch, then we train ourselves to be able to conduct the in-orbit operations. This involves the real launch and early orbit phase and the full in-orbit validation that will last for two months.”
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[SIMULATION EXERCISES AT CHEOPS MISSION OPERATIONS CENTRE]

On this training day, the team prepares for three passes - a time when the satellite is overhead and ready to send or receive information and commands. These commands can be simple - such as the spacecraft letting people know it is alive - or something more complex, like an automatic operation involving the transfer of large amounts of data.  And it’s not always supposed to go smoothly…
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[INSET CLIP: DIANA DE MIGUEL, CHEOPS OPERATIONS MANAGER, AIRBUS DEFENCE & SPACE]
“We actually don’t train ourselves only for the standard or expected situations but also for unexpected situations and real problems that may happen. So that’s the reason why we have two shifts and we try to create problems for the other shift so that they’d don’t know what’s going to happen in the simulations, and then we fake that something wrong is happening and they have to find out and of course sort it out.”
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[SIMULATION EXERCISES AT CHEOPS MISSION OPERATIONS CENTRE]

The focus is on spacecraft control, processing data and working together as a team - realistically simulating the critical period just after launch when the satellite begins its orbits, the instrument is switched on and its performance verified.
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[INSET CLIP DAVID MODREGO, OPERATIONS MANAGER, ISDEFE]
“During this time it is important to have more visibility of what is happening in the satellite so ESA will provide more ground stations so instead of just 4 or 6 passes, six times you see the spacecraft during the day, you will have one contact with the satellite each 100 minutes. So it’s more easy to see that everything is ok and to solve any problem. That’s why during this phase we will send commands not only from routine ground station but also from ground station from Antarctica and from close to the North Pole.”
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[CHEOPS ORBIT ANIMATION; CREDIT ESA] 

Once in orbit 700 km above the Earth, CHEOPS will examine the light from a carefully chosen list of individual bright stars beyond our Solar System.
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[EXOPLANET/STAR ANIMATION; CREDIT ESA]

These stars are known to host exoplanets. CHEOPS will measure the size of these planets with accuracy and precision, focusing on the smaller planets.  This information will be combined with measurements of the planets’ mass from other facilities to learn more about what the planets are made of, how they form and how they evolve.  
10:04:05

[SIMULATION EXERCISES AT CHEOPS MISSION OPERATIONS CENTRE]

The final simulation will be performed a couple of weeks before launch. Until then the team  will repeat their manoeuvres, training until the full team is not only prepared for a perfect mission but for any surprises too. 
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DIANA DE MIGUEL, CHEOPS OPERATIONS MANAGER,

AIRBUS DEFENCE & SPACE,

ENGLISH]
BR_002
“When actually the satellite is in the sort of cone of visibility of antenna we will start listening from the messages sent from the satellite and we will be able to command the satellite so that all the operations that have to be done can actually be translated and uplinked to the satellite. So those passes, we call them passes, are about 10 minutes more or less so we need to really have a clear idea of the kind of commands we want to send and that’s the reason why we are training ourselves today in simulating that at this moment.”
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[DIANA DE MIGUEL, CHEOPS OPERATIONS MANAGER,

AIRBUS DEFENCE & SPACE,

SPANISH]
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1. An explanation of what goes on at the Mission Operations Centre (MOC) at Torrejon de Arroz, based in near Madrid, Spain (in Spanish).
2. The reason for MOC simulations (in Spanish).
3. What happens during the CHEOPS satellite passes (in Spanish).
4. What the team learns as a result of the MOC simulations (in Spanish).
10:11:17:03
[DAVID MODREGO

OPERATIONS MANAGER, ISDEFE

SPANISH]
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1. An explanation of the role of the Mission Operations Centre (MOC) during the CHEOPS mission (in Spanish).
2. The reason for MOC simulations (in Spanish).
3. The use of the on site antenna during the CHEOPS mission (in Spanish).
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[TITLE: CHEOPS GROUND STATION ANTENNA,
TORREJON DE ARDOZ, NEAR MADRID, SPAIN]
BR_005
Exterior shots of a CHEOPS ground station antenna.
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[TITLE: THE NATIONAL INSTITUTE OF AEROSPACE TECHNOLOGIES, LOCATION OF THE CHEOPS MISSION OPERATIONS CENTRE]
BR_006
Exterior shots of the National Institute of Aerospace Technologies (INTA), Torrejon de Ardoz, Spain.
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[TITLE: CHEOPS MISSION OPERATIONS CENTRE SIMULATIONS]
BR_007
Pre-launch simulation exercises at the CHEOPS
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