ACD CDR RFA #2 Response

Requestor:
Dick Horn
408-771-3550

SLAC

Subject Area:
Reliability

Specific Request:


The ACD Reliability requirement is .96 at 5 years, current estimate is .92.  ACD requested to review reliability analysis, assumptions and define key drivers with LAT System Engineering and Instrument Scientist to identify resolution.

Note:  A splinter was held 8 Jan 03. Three preliminary alternatives were discussed,  the key driver is loss of single tile assumptions which appear to be overly conservative relative to the supporting science requirement at end of life.   LAT Scientist, System Engineering and ACD Subsystem closure plan in work to verify science design margin and updated assumptions.  It is expected that this review will result in ACD meeting their reliability requirement of .96

Rationale:


ACD subsystem reliability allocation is required to support overall LAT Mission requirements at 5 year life.

Responder:  Mike Amato

x63914
Code 556

Response:

The ACD Reliability requirement is 0.96 at 5-years, but the current estimate is 0.92. The key driver to this estimate not meeting the reliability requirement is the fact that one penetration to the Micrometeoroid Shield (MMS) constitutes a failure to meet the ACD detection efficiency requirement of 0.9997.  

The ACD team will take the following steps to resolve this RFA.  The changes described in this document shall be incorporated prior to LAT CDR in April 2003.

1. The LAT Instrument Scientist, Steve Ritz, has written a rationale of why two or more penetrations of the micrometeoroid shield constitute a failure to meet science requirements, rather than a single penetration.  This document, LAT-TD-01591-01, has been placed into the Cyberdocs system and is attached to this response.  The LAT mission objectives can still be met if the MMS has one penetration, rendering one tile nonfunctional, even though the overall ACD efficiency in this case would be less than 0.9997.  

2. The ACD Reliability Engineer, Tony DiVenti, shall update his reliability calculations based on the new definition for an ACD MMS failure. The document to be modified is the “Worst Case Analysis & Reliability Assessments for the GLAST Anticoincidence Detector (ACD)”, ACD-RPT-00047.  The ACD has assigned a 0.99 probability that the MMS will have no more than one penetration over the 5-year mission.  With this change the ACD meets the 0.96 overall reliability requirement. 

3. Two Level 3 requirements shall be changed to incorporate the change that with one MMS penetration the LAT system can still meet all mission requirements even if the ACD does not meet the 0.9997 detection efficiency requirement. The level 3 requirement 5.23.2 “Micrometeoroid Protection” shall change from 0.01/yr mean rate of penetrations to 0.02/yr.  The level 3 requirement 5.24 “Performance Life” shall be amended to clarify that the ACD will maintain performance except for the possibility of loss of one tile due to penetration.

4. Although not explicitly referenced in the RFA, the following information is pertinent to the resolution of this problem.  The reliability numbers originally used for the MMS were based on a 1996 Orbital Debris Model, ORDEM96.  Recently, the ACD has been given direction that the requirement has been changed to use the ORDEM2000 model. In addition, the maximum altitude now being considered for GLAST has been raised from 515 km to 575 km (worse from the point of view of micrometeoroids and orbital debris).  The ACD has tasked Johnson Space Center to redesign the MMS to meet the 0.99 probability of no more than one penetration for the ORDEM2000 model and an orbital altitude of 575 km.  This redesign is expected to require only minor changes to the micrometeoroid shield design. 

