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*The Ulysses spacecraft is a joint ESA/NASA mission to study the heliosphere with a particular focus on the solar polar regions. Launched in 1990 aboard the space shuttle Discovery, Ulysses has provided a unique view of the heliosphere in its out of ecliptic orbit. Powered by a radioisotope thermoelectric generator (RTG), Ulysses’ stable thermal environment coupled with 14 years of continuous operations provides a large thermal data set from which its Reaction Control System (RCS) may be characterised.

The RCS consists of a blow-down system using catalytic decomposition of monopropellant hydrazine fuel with eight thrusters arranged in two blocks of four: lower and upper axial, spin up and down. Catalyst bed heaters are employed to prolong thruster cold start life and improve thruster performance. Temperature sensors are mounted on the tank, one for the pressurant hemisphere and one for the propellant hemisphere, in addition to one on each thruster allow RCS temperatures to be monitored with a temporal resolution of 32 seconds. Three pressure transducers are also placed within the RCE to sense manifold pressure changes and monitor the tank pressures.    

Since launch in excess of 1000 routine earth pointing manoeuvres have been performed with the majority on a single thruster, the lower axial 1 thruster. Data sets for each earth pointing manoeuvre have been recorded and the performance of the system characterised through the development of thruster performance maps. The use of these maps allows the operations team to continuously monitor both thruster and catalytic bed performance and provides useful data for thermal model calibration and validation. 

The current work will detail the long term degradation of the Ulysses RCS based on an extensive database of telemetered data. The impact of this degradation on the Ulysses earth pointing manoeuvre and its impact on daily operations will also be analysed.


































































































































































































































































































































































































































































* The work described here was performed by SciSys Ltd and VEGA Group PLC under contracts to the European Space Agency.

