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The China Seismo-Electromagnetic Satellite is a multi-instrument space mission dedicated to the investigation of the topside ionosphere structure and dynamics (plasma parameters, electromagnetic fields and charge particles fluxes) and the possible correlation of its

perturbations with the occurrence of high magnitude earthquakes. The main contribution of the Italian collaboration to the mission is the High Energy Particle Detector (HEPD), designed and built for the detection of electrons and protons in the energy range 3-100 MeV

and 30-200 MeV, respectively. The satellite was launched on February 2, 2018 from the Jiuguan Satellite Launch Center (Inner Mongolia, China) and HEPD is fully operational since July 28, 2018.

To ensure correct operations and optimal performances during the expected life time of 5 years, the HEPD on-board software hosts the Control & Housekeeping system responsible for the detector management and monitoring.

The system handles instrument data acquisition and calibrations, HEPD configuration and monitoring and acts as the main interface of the detector with the satellite platform. The continuous monitoring of HEPD status allows to control the detector functionality, to check -
electronics stability, to identify anomalous behaviors and to perform recovery actions if necessary. Besides, the high configurability of the detector allows to modify HEPD configuration in order to preserve its detection efficiency that can deteriorate along with the detector m

age. In this paper we describe the HEPD Control & Housekeeping system and HEPD operational status during its 3 years of flight.
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From the end of the commissioning operations up to April 14, 2021, CSES has performed
more than 15000 orbits, corresponding to more than 21000 hours of flight, for a total of
about 14000 hours of acquisition, considering the limited duty time due to the high-

ENORMAL POWER-OFF

system responsible for the detector management and
monitoring, as well as for its communications with the satellite
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During operations, the C&H system periodically monitors the ELS via Slow Control link CONCLUSION

and sends TM data containing diagnostic information to the satellite via CAN-bus link, & The HEPD was launched on-board CSES on February 2, 2018 and, since July 28, 2018 it is fully operational for regular data taking. Since first flight

while other housekeeping and auxiliary information are sent to the DAQ in order to be Fig. 5: HEPD scientific and housekeeping data handling and phases, the C&H system demonstrated to handle correctly detector activities and operations, allowing several changes of configuration and to perform

included in the scientific data (Fig.5). transmission / recovery actions in case of anomalous behaviors. Malfunctions and relative origins were identified by means of TM data, provided by the continuous
monitoring of the apparatus carried out by the system; nevertheless more diagnostics would be needed to investigate deeply the causes at electronic
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