LAT CDR RFA #33 Response

Action Requested:

Describe the design/operations process/procedure that will prevent excessive temperature rise due to extraordinary event rate of detections (exciting science) sustained for multiple hours.

a) What causes the instrument to reach its maximum power consumption?

b) What limits the duration of this maximum power state?

c) Is it possible to exceed temperatures predicted on a 750 W for 10 minutes specification basis?

Supporting Rationale:

Don’t know about the universe, but it seems like the hot thermal case is marginal, and the instrument could exceed the 10 minute limit on maximum power consumption.

Response:

This architectural approach was not implemented.  The power consumption is not a function of the event rate. Note that the increased power consumption was specified when there was a possibility of powering additional processors to handle high event rates. Those additional processors are not required.

Current best estimate of LAT normal operation power draw is 566 W vs. 650 W allocation. Worst on worst case estimate for maximum LAT power draw through the SC Power Regulation Unit (PRU) is 702 W even if the LAT normal operation power reaches it maximum allocation of 650 W.  The additional 52 W corresponds to the "charge injection" engineering mode of operating the LAT.  This mode will only be used for a few minutes at a time and will be controlled by stored commanding.  These stored commands will terminate the charge injection mode even in the case of loss of commanding to the observatory.  If the LAT processor were to hang during the charge injection mode, the spacecraft would not detect the instrument heartbeat indicator and it would then safe the LAT instrument, shutting it down and initiating the survival heaters.  In addition, even if LAT were able to dissipate 750 W for 10 minutes, there is only a negligible impact on the LAT temperatures due to the high thermal mass of the instrument.

Jim Rose comment:

My concern was for a case where the instrument would respond to high flux of Gamma rays with increased power consumption - and if the condition persisted, would exceed safe temperature limits.  The response seems to indicate that this would not happen.  I am not sure if I misunderstood what was presented at the review, or if a change has been made.  The idea that the increased power consumption would occur due to enabling more processors seems familiar (this is a long time after the review).  The implication of the response (below) is that the power consumption in NO LONGER a function of the event rate, and that additional processors are NO LONGER required - like a change was made.  At any rate, if there is NO on-board function which can autonomously increase the power consumption for a duration such that the maximum temperature can be reached, and/or there are adequate safeguards to detect and correct this situation if it could occur, then my concern is satisfied.  Unfortunately, the words in the response did not clearly demonstrate that these conditions are satisfied.  I would like a further response to these conditions before I "signed off" on the response.
