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ABSTRACT

The number of known Near-Earth Objects (NEOs) has increased exponentially in the recent years thanks to new observation programmes. Some of these objects have a very low but existing probability to impact Earth in near future. Therefore, global planetary defence activities are aiming the development of deflection techniques in order to prepare potential measures against such threats.

The emerging scenario addressed here assumes an asteroid, which has just been discovered and the orbit propagation analysis revealed a high probability of Earth impact within a very short warning time of approximately 1-3 years.

One (or multiple) kinetic asteroid deflection missions are identified as a viable deflection method, but because of the short warning time the consequence is an extremely constrained preparation time with a "to Launch" requirement of 6 months or less. This results in a build or system adaptation timeframe of 2-3 months.

The work described here has been completed in the ESA study called "Fast Development of Kinetic Impactor for Short-Warning Asteroid Deflection (FastKD)".

The study consequently assesses the feasibility of "hijacking" and modifying a commercial spacecraft platform in order to perform asteroid kinetic deflection in the shortest possible time. Moreover, the necessary prerequisites to enable the "build and launch of a Kinetic Impactor (KI) deflection system extremely fast" (Targeting for a 6 months launch readiness!) are identified. The system design approach follows the objective of minimal adaptations and the addition of a prepared Kinetic Deflection (KD) module in order to convert it to a deflection mission. 

Finally a viable preliminary design solution is proposed compliant to several enveloping mission profiles, advanced GNC subsystem design iterations & performance demonstrations are accomplished and critical technology develop​ments / long-lead items are identified within an implementation plan.
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