SUBJECT: ANOMALY – Earth Observing One (EO-1)
 
FROM: Earth Science Mission Operations (ESMO) Project

DATE: January 30, 2009 (Original reporting date - this update is being sent on 2-2-09)

PROGRAM: EO-1 Mission

DATE OF ANOMALY: January 30, 2009

LOCATION OF ANOMALY: Low Earth Orbit
 
DESCRIPTION OF EVENT: 

A single event upset (or latch-up) on the solid state power controller (SSPC) that powers Hyperion caused the instrument to turn OFF at about noon Friday Eastern Standard Time (EST), January 30, 2009.  The Flight Operations Team (FOT) reset the SSPC by commanding it to open then close again which got it working again before 8:00PM EST.   The  instrument was restarted Friday evening and preparations were made to restart the mission autonomy operations by 00:00 GMT on Day 032 (Saturday 2/1/09 at 7:00PM Eastern Standard Time).

The Flight Operations Team (FOT) suspected the SSPC because two other failures of this type had occurred during the mission so far and in addition, the WMAP mission had seen similar failures with the SSPC operation on-board the WMAP spacecraft.  The symptom is that the SSPC reports stale telemetry showing the circuit closed when it actually had opened, stopped sending power, and stopped reporting correct status.  The two previous incidents on EO-1 involved the Attitude Control Electronics (ACE) subsystem in 2002 and the Wide-band Advanced Recorder Processor (WARP) in 2005.  On all other occurences of this symptom on EO-1 and WMAP, commanding the SSPC to open then close again had always accomplished a successful reset, and it worked again this time.  

Here's a brief description of what occurred on the 30th and what actions were taken.  A more formal write-up will be forthcoming.

1656z: FOT witnessed external bus 1773 errors--hyperion command error counters, bus error counters, and bus retry counters become non-zero

1742z: On next pass, FOT confirmed anomaly present--retry error counters continuing to increment and no hyperion telemetry

1830z: On next pass (emergency TDRS), FOT examined telemetry and suspected hyperion SSPC mismatch anomaly.

1921z: On next pass, FOT cleared spacecraft schedule, loaded pass-only command load to spacecraft, and tried unsuccessfully to conduct hyperion no-op command

1950z: On next pass (emergency TDRS), FOT confirmed X-band transmitter off, reset error counters, redefined automation limit violations as needed to limit pagings

2035z: EO-1 FOT, in conjuction with project management and in cooperation with WMAP FOT (which has experienced similar anomalies and provided invaluable assistance), developed plan to reset hyperion SSPC and restart hyperion if SSPC reset is successful

2238z: On next pass, FOT peformed following: disabled the Failure Detection and Correction (FDC) that monitors SSPC, commanded SSPC open, commanded SSPC closed, began to receive hyperion telemetry, enabled the FDC, and began hyperion restart procedure

2320z: On next pass (emergency TDRS), FOT completed basic hyperion restart procedure 

Day 31 - started hyperion cryocooler, uploaded schedule for day 032.  Activated on-board autonomy and sensor web replacements began on day 032 at 00:00 GMT. 

During the anomaly, EO-1 stopped taking images and was not scheduled to restart taking images until February 1, 2009 at 7 pm, when the mission autonomy was re-activated. 

 
IMPACT ON PROGRAM/PROJECT AND SCHEDULE: The ongoing Science imaging for Hyperion and ALI was temporarily halted.
 
There is no impact to the EO-1 spacecraft bus operations.
 
CORRECTIVE ACTION: Completed on 31 January 2009. 
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