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The spacecraft is now completing its 50th orbit and has completed more than 560 hours
in space. The main activity of the last week has been to repeatedly use the electric
propulsion engine to gradually alter the spacecraft's orbit. This is limited to around 15
hours a day based on whether the spacecraft is in eclipse. So far the engine has
generated thrust for an accumulated time of about 240 hours.
The electric propulsion engine performance has been periodically monitored by means of
telemetry data transmitted by the spacecraft and by radio-tracking at the ground stations. The EP
performance has been constantly improving, as expected, during the thrusting phase. During the
first firing we measured an underperformance of about 3%, as expected in the early operations of
the engine in its first use. Today we have a slight over-performance of about 0.5% which gives us
confidence in the excellent conditions of the electric propulsion system.
The electric power provided by the solar arrays is nominal. The expected degradation due to the
radiation environment is less severe then the worst case scenario. We can, therefore, assume
that we shall be able to thrust at full power for quite some time.
The thermal subsystem is performing very well: all the temperatures are as expected and the
heater power consumption is lower than estimated. This is a comfortable situation and gives us
confidence that the system will be able to cope well with the long eclipse seasons in the spring of
next year.
The communication, data handling and on-board software subsystems have been performing
nominally so far. The attitude control subsystem has, in general, been working very well and the
controller performance during the thrusting phase has been so smooth and accurate that there
has been no need to use the hydrazine thrusters to desaturate the small reaction wheels used as
main actuators.
The main area of concern is the star tracker performance. This advanced autonomous star
mapper has recently failed to provide good attitude information in a few cases around perigee and
eclipse periods. Although the attitude control system can cope with these occasional problems,
the spacecraft planned operations are disturbed by these events. The operation team at ESOC is
obliged to reschedule the operations to take into account these events. In the meantime the
ESTEC project and industry teams are busy trying to find an explanation to these anomalies.
Despite this inconvenience the thrusting periods are maintained. More on the subject will be
provided in future reports.

Orbital/Trajectory information
The SMART-1 orbit is continuously modified by the effects
of the electric propulsion low thrust. The osculating orbital
elements are periodically computed by the ESOC
specialists. These elements define the so called 'osculating
orbit' which would be travelled by the spacecraft if at that
instant all perturbations, including EP thrust, would cease.
So it is an image of the situation at that moment. In
reality the path travelled by the spacecraft is a continuous
spiral leading from one orbit to another.
In this diagram the GTO, the osculating orbits at launch
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and at different times are plotted. The large orbit, marked
'final', is the one we expect to achieve at the end of the
radiation belt escape in about two months.
From the start, the electric propulsion system has
managed to increase the semi-major axis of the orbit by
1555 km, increasing the perigee altitude from the original
656 km to 2035 km and the orbital period by more than
one hour, from the initial 10 hours 41 minutes to the
present 11 hours 42 minutes.
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