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Summary of overall status, current activities and planned activities. 

The spacecraft is now in its 102nd orbit and has been functioning very well since the 
last anomaly occurred on November 5. SMART-1 has now operated flawlessly for more 
than 12 days.  

The spacecraft was operated in electric propulsion mode almost continuously, only interrupting it 
during the eclipses where the power available from the batteries cannot sustain the high demand 
of the engine. As a precaution we were also keeping the engine off until the orbit altitude was 
more than 10 000 km. The total cumulated thrust time is now more than 663 hours and we have 
consumed about 10.5 kg of Xenon fuel. Moreover, the electric propulsion engine performance, 
periodically monitored by means of the telemetry data transmitted by the spacecraft and by 
radio-tracking by the ground stations, has shown in the last period a stable slight over 
performance in thrust of about 1.5%. We are presently increasing the semi-major axis at a rate of 
about 150 km per day. Due to the electric propulsion system's excellent performance and the 
decreased radiation environment, we are now planning to extend the thrust to altitudes below 10 
000 km.  

The electric power produced by the solar arrays continues to be affected, as expected, by the 
radiation environment. We continue to register on average a loss of less than 2 Watts per day. 
This degradation should last until the trajectory crosses the radiation belts, i.e. for another 
month. At this rate the solar arrays will have lost about 130 W at the exit of the radiation belts. 
Due to the built in power margins, this will allow the spacecraft to continue thrusting at full 
power, hence shortening the time envisaged to reach the Moon. Of course, this is provided that 
we won’t get another exceptional solar storm again soon.  

The communication, data handling and on -board software subsystems have been performing very 
well in this period. The thermal subsystem continues also to perform well and all the 
temperatures are as expected. The only item of concern is still the temperature of one of the star 
tracker optical heads which is slightly too high (>10 °C) during part of the orbit at perigee and 
apogee. The star trackers have become more sensitive to temperature, due to the aging produced 
on the CCD by the massive radiation dose received in the last weeks. This has caused many 
momentary loss of attitude determination by that star tracker, about 200-300 times per day for 
an average time of 2 seconds. This is without consequences, as there is another star tracker, 
which provides good attitude determination and the system is anyway capable of coping without 
both star trackers for much longer periods of time. Nevertheless, thermal engineers are still 
looking into the possibilities to reduce the temperature of the star tracker optical heads. Another 
glitch occurred when the star tracker probably lost time synchronisation for a short while, which 
was enough to trigger an internal alarm. This however did not produce any effect as it lasted for 
too short.  

Apart from the above problem of the star trackers, the attitude control subsystem continues to 
work very well in general.  

Presently only the two diagnostic plasma instruments (EPDP and SPEDE) are being regularly 
operated. New operations with the other instruments are being studied and will be implemented 
as soon as a good opportunity will arise.  

In the next period we plan also to use the electric propulsion cathode B, which has not been 
commissioned yet. Other tests on redundant units are also planned to be executed as soon as 
possible.  
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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 epoch. In reality the path travelled by the spacecraft is a continuous spiral leading from 
one orbit to another. The most recent osculating elements are as follows: 

In this diagram the GTO, the osculating orbits at launch 
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 one month. 

From the start, the electric propulsion system has 
managed to increase the semi-major axis of the 
orbit by 4083 km, increasing the perigee altitude from the 
original 656 km to 4466 km and the orbital period by 
more than two and a half hours, from the initial 10 hours 
41 minutes to the present 13 hours 27 minutes.  

Contact Point 

Giuseppe Racca 
SMART-1 Project Manager  
ESA/ESTEC - SCI-PD  
Keplerlaan 1- 2200 AG Noordwijk, The Netherlands  
E-mail: Giuseppe.Racca esa.int  

EPOCH (UTC) 2003/11/16 04:29:48.4 
 
Elements WRT Earth (J2000) 

Pericentre Distance (km) 10843.910189 

Apocentre Distance (km) 46582.164927 

Semi Major Axis (km) 28713.037558 

Eccentricity 0.622335 

Inclination (deg) 6.861354 

Asc. Node (deg) 156.083714 

Arg. of Pericentre (deg) 202.441880 

True Anomaly (deg) 180.002359 

Osc. Orbital Period (h) 13.450152 

SMART-1 orbit up to 16-11-2003 

 
 
For further information please contact: SciTech.editorial@esa.int 
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