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

DATE: June 11, 2013

PROGRAM: EO-1 Mission

DATE OF ANOMALY: June 8, 2013

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 the Hyperion instrument caused the instrument to turn OFF at just before noon on Saturday Eastern Daylight Savings Time (EDST), June 8, 2013.  The Flight Operations Team (FOT) monitored the condition to ensure that no other spacecraft anomalies existed and were instructed by the mission systems engineer to wait until Monday June 10 to start recovery.  On Monday 10 June at approximately 11:30AM EDST, the SSPC was reset by commanding it off then on again at which point it began working again just before noon EDST.  

The Hyperion instrument was restarted at about 12:30PM.  Normal imaging operations were not suspended because the recovery was made during the instrument de-icing period which occurs every 2 weeks on Mondays.  25 images were not taken during the anomaly, but the ALI instrument continued normal operations, so all 25 images were acquired by ALI.

The Flight Operations Team (FOT) suspected the SSPC because several previous 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 previous incidents on EO-1 involved the Attitude Control Electronics (ACE) subsystem in 2002 and the Wide-band Advanced Recorder Processor (WARP) in 2005, the Hyperion instrument in 2009, and the solar array drive motor in 2012.  On all other occurrences 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 8th (DOY 159) and what actions were taken.

14:43z a successful image was taken with Hyperion

19:15z: During a ground station contact with Alaska, FOT witnessed external bus 1773 errors--Hyperion command error counters, bus error counters, and bus retry counters become non-zero in the real-time S-band telemetry.
FOT completed basic spacecraft checks and determined that the hyperion restart procedure could be executed on Monday morning with full engineering support on-site at the GSFC Mission Operations Center

On DOY 161, reset of SSPC and recovery of Hyperion instrument was performed.  By 00:00z at the start of DOY 162, normal imaging operations resumed.

 
IMPACT ON PROGRAM/PROJECT AND SCHEDULE: The ongoing Science imaging for Hyperion was temporarily halted.
 
There is no impact to the EO-1 spacecraft bus operations.
 
CORRECTIVE ACTION: Completed on 11 June 20013. 

REPORT FILED BY: Stuart Frye for Daniel Mandl

ADDENDUM FOR LIST OF LOST HYPERION SCENES:
Problem: Single Event Upset of Solid State Power Control [SSPC] board which controls PSE output module #2.

Result:  Power to HYP instrument was turned off.

      Loss of twenty-six [26] HYP scenes.

LOST HYP scenes:

2013:159:16:10:11 2013:159:16:10:20 -------- [ 854]DEO10240302013159110KA Blackhawk Island HYP [MSO/N]

2013:159:16:17:27 2013:159:16:17:52 -------- [ 855]DEO10240482013159110Q9 Oaxaca MX 10a [MSO/N]

2013:159:17:50:28 2013:159:17:50:36 -------- [1004] EO10420342013159110KF SWE-sfrye-3226-20130607-bejogofuze [SW/E2] JPL

2013:159:20:58:06 2013:159:20:58:31 -------- [ 857] EO10730102013159110KJ gbear02 [EDC/W] 6949p

2013:159:21:22:43 2013:159:21:22:51 -------- [ 858] EO10700732013159110KF Home Reef [JPL/W2]

2013:159:23:05:26 2013:159:23:05:51 -------- [ 859] EO10890832013159110KW Hornsby [EDC/W] 7074p

2013:160:00:23:05 2013:160:00:23:15 -------- [ 512] EO11070302013160110T6 Tomakomai National Forest [MSO/E3]

2013:160:00:38:41 2013:160:00:38:49 -------- [ 513] EO11050702013160110KF Katherine NT [JPL/E]

2013:160:02:52:04 2013:160:02:52:12 -------- [ 514] EO11201582013160110PF Copahue Night [JPL/N]

2013:160:03:02:39 2013:160:03:02:48 -------- [ 515] EO11181852013160110KF Galeras Night [JPL/W2]

2013:160:05:16:05 2013:160:05:16:14 -------- [ 516] EO11550242013160110TD Shortandy Kazhstan HYP [MSO/E3]

2013:160:05:36:05 2013:160:05:36:13 -------- [ 517] EO11530752013160110KF Piton de la Fournaise [JPL/E]

2013:160:07:03:10 2013:160:07:03:35 -------- [ 518] EO11660472013160110K1 Saudi_Arabia_2013 [MSO/W2]

2013:160:07:15:31 2013:160:07:15:42 -------- [ 519] EO11680772013160110P0 Skukuza 2008 [MSO/N]

2013:160:09:52:16 2013:160:09:52:24 -------- [1002] EO11862232013160110KF Shiveluch Night [SW/E2] JPL

2013:160:10:16:58 2013:160:10:17:24 -------- [ 460] EO11980382013160110K0 Algeria_West_2013 [MSO/W2]

2013:160:13:53:06 2013:160:13:53:14 -------- [1005] EO12330862013160110KF SWE-sfrye-3229-20130608-bokajogegi [SW/E2] JPL

2013:160:15:11:11 2013:160:15:11:20 -------- [ 523] EO10140352013160110T2 NC 2- NC_Clearcut [MSO/N]

2013:160:16:49:36 2013:160:16:49:44 -------- [1006] EO10280352013160110KF SWE-sfrye-3228-20130608-bikamenube [SW/W2] JPL

2013:160:18:25:15 2013:160:18:25:24 -------- [ 525] EO10460282013160110K3 Cascade_Creek_Burn [MSO/N]

2013:160:19:57:27 2013:160:19:57:36 -------- [ 526] EO10650112013160110KF Shingle Point [JPL/E3]

2013:160:20:11:09 2013:160:20:11:23 -------- [ 527] EO10620462013160110PF Thurston HI [Asner/N]

2013:160:21:40:27 2013:160:21:40:35 -------- [ 528] EO10790232013160110KF Cleveland [JPL/E]

2013:160:23:34:35 2013:160:23:34:43 -------- [ 529]DEO10930632013160110KF Rabaul [JPL/W]

2013:160:23:42:53 2013:160:23:43:04 -------- [ 530]DEO10930842013160110K0 Uardry 2008 [MSO/W]

2013:161:20:24:35 2013:161:20:24:47 -------- [   1] EO10000002013161100SS HYPE_SOLAR_CAL

