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The HEPD Control & Housekeeping system

The High Energy Particle Detector (HEPD) on-board the China (e}
Seismo-Electromagnetic Satellite is devoted to the observation of ‘ =

electrons in the energy range 3-100 MeV and protons in the energy

‘SAFE_MODE FLAG=0x01 ‘SAFE_MODE FLAG=0x00

range 30-200 MeV. " g |
To ensure correct operations and optimal performances, the Central A
Processing Unit (CPU board) hosts the Control & Housekeeping (C&H) - .. | |
system is responsible for: | o, |————— - - =
* management of HEPD operations and diagnostic routines by x\(//
means of the internal Slow Control link (SpaceWire link) that L e
allows communications between CPU and the other electronics ] 57 meswon] <55 resomna——
boards; L
* Management of the bi-directional CAN-bus interface allowing to _b )
receive both satellite broadcasts and TeleCommands (CAN-bus B
TCs) and to send back instrumental command replies and HEPD System Main Flow HEPD Operational modes
instrumental TeleMetry (CAN-bus TM) containing information —
about the detector status; P e dtibodrd
* management of timing information and storage of non volatile \O
information as HEPD configuration (FRAM). i convetbontts ~ :
After CPU boot the C&H system manages the power-on sequence of the Il P —— i | T
electronics, setting HEPD in one of the OPERATIONAL modes (SAFE or NOMINAL 1 | ] e
mode) and starting the main acquisition loop during which runs and calibrations S :i:::’,:;z‘::;K (it e
are configured and executed automatically depending on the orbital zone Comtcios =
configurations. e —
During operations, the C&H system periodically monitors the whole apparatus B £y N
collecting diagnostic information which is sent as TM data to the satellite, while 1 —M
other housekeeping and auxiliary information are included in the scientific data. T ﬁg[ ~
| X03-X04 (RS 422)
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In-flight Operation and Status

The HEPD was launched on-board CSES on February 2, 2018 from the Jiuquan Satellite Launch Center (Inner Mongolia, China) and
since July 28" 2018 HEPD has been set for regular data-taking mode, collecting about 14000 hours of acquisition.

gmce first HI(—:jPD r|c:om;|elr-on, TheICzIntroI & Hou_sgl_(eeplno? system Temperature: an abnormal increase can indicate or
emo_nstrate to handle correct y eteqtor activities and operations, can be the cause of a malfunctlonlng of the apparatus
allowing several changes of configuration and to perform recovery
- - . . Slow and Local TM Data [2018/09/26 2021/02/03]
actions in case of anomalous behavior. wk | ; el
7 | ; ‘ el ;
Post-commissioning phase - HEPD acquisition time and “downtime” g% "*"'“*'"'“ " I [ = # H-
0.20% = \%i ‘Q ) i :
pAY—h— e | I S R et i,
0.01% % 25 b
ng‘l"le\All-\;QUISITION POSSIBLE B RECONFIGURATION E‘QO E
RSPARE = NORMAL POWER-OFF 15 ilelr\i SPARE I MAIN e EB B
BDATA ACQUISITION NOT POSSIBLE CSATELLITE MANEUVERS . ‘ N \ Trigger \
BREGULAR/REBOOTS BREBOOT FOR TEMPERATURE 18/10/01 19/01/01 19/04/01 19/07/01 19/10/01 20/01/01 20/04/01 200701 20110001 21/01/01
MANOMALIES HANOMALIES Time (UTC+8) (Y/M/D)
HVPS monitored values:
overall variation below 0.75% for HVPS biasing PMTs
and below 1.5% for those biasing the Silicon sensors

Post-commissioning operations: e
+  power-off procedure for satellite maneuvers or temperature issues § |
(standard procedure) * o
*  Detector reconfiguration (specific procedure) VRS Nominal Valuoo300 v
*  recover HEPD functionality from anomalous behaviors (standard reboot or
specific procedures) BesUic
The Telemetry data: § e
* identify anomalous behaviors and to investigate the possible source of 2
malfunctions: mﬁ%ﬁ
- PartiallTotal power-off of HEPD electronics due to LVPS issue R, HVPS#7, Nominal Value=850 V ff
- Anomalies related to Radiation issue 2% Seiow vwies  woine oo oo <z moao  mum - mem

* check the stability of the electronics
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Thanks for your attention
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