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ESA Aerobraking and Science Orbit Requirements 

MI-200: The mission design shall guarantee that the science orbit is, initially, a circular orbit with a mean 
altitude in the 350 km to 420 km range and an inclination of 74 degrees. The orbit ground track shall 
repeat over a 3-5 day interval such that the ground tracks are roughly evenly spaced at the end of 
that interval .  Note: The science orbit shall be initially circular but natural variations in eccentricity will, 
cyclically, make the orbit slightly eccentric. Those variations do not need to be corrected for.  

 
MI-201: The mission design shall allow for the acquisition, via aerobraking, of  the final orbit specified in 
MI-200 two months (TBC) before the Solar Conjunction (i.e. 1.5 months before the SES is 5 deg) 

 
MI-202: Once in the science orbit, the mission design shall guarantee at least 1 Martian year of orbital 
science operations. 

 
MI-203: The mission design shall allow for the Orbiter Module to provide a data relay function to any 
potential surface assets up to the end of 2022.  Note: The ΔV budget allocation to cover potential 
orbit maintenance manoeuvres needed to comply with and MI-203 is capped to 25 m/s as per [NR 
76] 

 
MI-300: The design of the aerobraking phase shall be such that a pericentre control manoeuvre is needed 
a maximum of once per day.  Note: Ground Control shall be ready to perform one additional 
manoeuvre if required (i.e. heating limits exceeded) 

 
MI-350: The mission design shall guarantee at least 48 hours (TBC) of orbit lifetime before apoares decay 
at all times during the Aerobraking Phase. Note: The orbit lifetime is defined as the time necessary for 
apoapsis altitude to decay to an altitude of 350 km (TBC) using a nominal atmospheric model. 
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ESA Aerobraking and Science Orbit Requirements 

SC-SY-210: For calculation of the propellant mass the following margins on the effective mission delta-V’s 
(e.g. including gravity losses) shall apply: 
•  3% for the following manoeuvres: DSM, MOI, inclination change, 1-sol orbit acquisition, science 
orbit acquisition and data relay for future assets.  

•  100% for attitude control manoeuvres  
•  No additional margin delta-V value specified for Navigation manoeuvres. 

  
SC-SY-220: The magnitude error of any Spacecraft Composite delta-V manoeuvre bigger than 1m/s shall 
be less than 1%, 3 sigma, of the nominal commanded value.  

 
SC-SY-221: The error in the direction of any Spacecraft Composite delta-V vector shall be less than 0.3 
deg, 3 sigma, with respect to the nominal commanded value. 

 
SC-SY-222: The magnitude error of any Spacecraft Composite delta-V manoeuvre smaller than 1m/s 
shall be less than 3 mm/s. 

 
SC-SY-230: A minimum of 2 % provision on the total propellant mass shall be applied to estimate the 
propellant residuals mass for calculating the total propellant needs.  Note: The contractor shall justify 
the amount of propellant residuals considered.  

 
SC-SY-231: All delta-V manoeuvres shall be performed with a confidence level of at least 99.7%, 3 sigma. 
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ESA DV Budget 

Thrust Isp Delta-V Remarks 

Launch Dispersion Correction 40 N 290 s 25 m/s 

Cruise Navigation 40 N 290 s 25 m/s 

Deep Space Maneuver - DSM 437.5 N 318.8 s 594 m/s Includes the two parts of the DSM 
1 & 2 

Orbiter Retargeting Maneuver - ORM 40 N 290 s 15 m/s Includes allocation for periares 
advance 

Mars Orbit Insertion - MOI 450.9 N 317.8 s 1364 m/s Includes gravity losses and 
allocation for periares advance 

Mars Orbit Convtrol 40 N 290 s 15 m/s Covers navigation and orbit 
maintenance maneuvers during 
acquisition of preaerobraking orbit 

Inclination Change Maneuver - ICM 437.5 N 318.8 s 141 m/s 

Apocenter Lowering Maneuver - ALM 437.5 N 318.8 s 136 m/s 

Science Orbit Acquisition – Aerobraking Phase 40 N 290 s 120 m/s Includes: Periapsis lowering and 
control, one contingency during 
aerobraking and circularization 
(final periapsis raise) 

Phasing for data relay of 2018 Mission EDL 
coverage 

40 N 290 s 43 m/s 

Phasing for data relay of 2020 Mission EDL 
coverage 

40N 290 s 43 m/s 

Orbit maintenance/OTM until end of 2022 40 N 290 s 25 m/s 
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Reference Trajectory Orbit Parameters 
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Reference Trajectory Orbit Parameters 




