ACD CDR RFA #14 Response

Requestor:
Steve Scott
301-286-2529

GSFC/500

Subject Area:
Systems Eng.

Specific Request:


Is there a logistical support plan or spares plan?  Based on the calculated reliabilities, FMEA’s, and mean times to repair, provide a full description of what spares will be provided.  What spares accompany delivery to LAT and to the observatory?

Rationale:


A good spares plan (logistic support plan) will save time and money.  Need to plan ahead.  I’d like to see the list of spares and how you decided which ones to provide.

Responder:  Mike Amato

x63914
Code 556

Response:

The ACD team has spent a lot of time during design of ACD determining the number of spares needed, however, we have not put all of this information in one document.  The following Spares Plan will document the ACD spares plan.

ACD Spares Plan 

1. Purpose

This document will identify the ACD subassemblies to be provided as spares to the LAT and their quantities.  All of the spares will be subjected to an environmental testing program as required in the LAT Instrument Verification Plan, LAT-TD-408.

2. ACD Spares 

2.1 Detector Elements

2.1.1 Tile Detector Assembly (TDA)

The ACD consists of 89 TDAs with 19 different design variations.  The ACD will proved two TDAs for each tile variation that has quantities greater than 5 and will provide only one spare TDA for each design variation that has quantities less than or equal to 5.  The details of each design are listed in Table 1.  This will result in a total of 24 spare TDAs.

2.1.2 Clear Fiber Extensions

The ACD will not provide any complete spares for the clear fiber extensions.  Each clear fiber design is unique and the risk of failure is very low.  However, we will have partial spares made up.  The partial spares will use the longest length of clear fiber and the fibers will be bonded into the wave shifting to clear fiber connector and polished.  The PMT end of the clear fiber extension will not be terminated.  This will allow the clear fiber extension spare to be used to replace any damaged fiber extension by trimming the clear fibers to the required length and installing the PMT connector.  It would take approximately 1 day to complete the assembly of a spare clear fiber extension.
2.1.3 Fiber Ribbons

The ACD consists of 8 fiber ribbons with 2 different design variations.  One fibber ribbon for each fiber ribbon variation will be provided as spare, see Table 1.  This will result in a total of 2 spare fiber ribbons.

2.1.4 PMT Rail Assembly

The PMT Rail Assembly consists of up to 18 PMTs assembled in a rail.  The ACD consists of 12 PMT Rail Assemblies.  The ACD will spare two complete PMT Rail Assemblies and an additional ten PMT subassemblies for individual PMT subassembly replacement.  

Table 1. ACD Spares Allocation

	Dwg No.
	Description
	Flight QTY
	Spare Qty
	% spares

	2054496-1
	Tile, Bent
	2
	1
	50%

	2054496-3
	Tile, Bent
	6
	2
	33%

	2054496-5
	Tile, Bent
	2
	1
	50%

	2054497-1
	Tile, Flat
	3
	1
	33%

	2054497-3
	Tile, Flat
	12
	2
	17%

	2054497-5
	Tile, Flat
	12
	2
	17%

	2054497-7
	Tile, Flat
	12
	2
	17%

	2054497-9
	Tile, Flat
	6
	2
	33%

	2054497-11
	Tile, Flat
	4
	1
	25%

	2054497-13
	Tile, Flat
	4
	1
	25%

	2054497-15
	Tile, Flat
	1
	1
	100%

	2054497-17
	Tile, Flat
	1
	1
	100%

	2054497-19
	Tile, Flat
	2
	1
	50%

	2054497-21
	Tile, Flat
	2
	1
	100%

	2054499-1
	Tile, Flat Diagonal Left End
	4
	1
	25%

	2054499-3
	Tile, Flat Diagonal Right End
	4
	1
	25%

	2054501-1
	Tile, Flat Diagonal Left End
	4
	1
	25%

	2054501-3
	Tile, Flat Diagonal Right End
	4
	1
	25%

	2054582
	Tile, Bottom Long
	4
	1
	25%

	

	2054650
	Fiber Ribbon, X-Side
	4
	1
	25%

	2054660
	Fiber Ribbon, Y-Side
	4
	1
	25%

	

	2054620-2
	Electronics Chassis (Double Bay)
	4
	1
	25%

	2054522-1
	FREE PCB
	4
	1
	25%

	2054522-2
	FREE PCB
	4
	1
	25%

	2054526
	HVBS PCB
	16
	4
	25%

	2054520-1
	Electronics Chassis (Single Bay)
	4
	1
	25%

	2054522-1
	FREE PCB
	4
	1
	25%

	2054526
	HVBS PCB
	8
	2
	25%

	

	2054535-1
	PMT Rail Assembly
	12
	2
	17%

	2054545
	PMT Assembly
	194
	36
	24%1

	2054536
	HV Power Distribution Bd Assy
	12
	2
	25%

	2054545
	PMT Assembly
	194
	10
	24%1


Note 1:  The 24% spare calculation is based on 46 spare PMT assemblies.

2.2 Electronics Chassis Assembly

The ACD consists of eight Electronics Chassis Assemblies, four single-bay chassis and four double bay chassis.  The double-bay chassis consists of twice as many electronic subassemblies; see Table 1.  Each Electronics Chassis Assembly along with the PMT Rail Assembly is designed to be removable from the Base Frame as a single unit.  The Electronics Chassis Assemble includes the following electronics subsystems.

· Front End Electronics (FREE) Circuit Card Assembly,

· High Voltage Bias Supply (HVBS) Circuit Card Assembly.

The Electronics Chassis was designed so that it could be removed as a complete unit.  Once the Electronics Chassis is removed from the ACD Base Frame there are two options to repair the ACD.  The defective Electronics Chassis could be replaced with fully qualified spare unit.   This option would give the quickest turnaround time, however, several tested subassemblies would be replaced.  The second option would be for only one of the electronics subsystems to be replaced on the bench before returning the Electronics Chassis to the ACD.  This would require disassembling one of the qualified Electronics Chassis spare to get the one subassembly.  This option would take longer because the repaired unit would need to be re-qualified, but only the failed unit will be replaced.

The ACD will provide enough spares to fully populate a double bay electronics chassis and a single bay electronics.

2.3 Micrometeoroid and Debris Shield

The Micrometeoroid and Debris Shield failure was analyzed in the FMEA.  The shield could fail from penetration of a micrometeoroid or orbital debris in our orbital environment.  The shield has a low risk for damage on earth and the cost to provide any spares for this shield is great compared to the risk.  Any damage to the micrometeoroid shield shall be repaired.

3. Spares Delivered with the ACD

No spares will be delivered with the ACD.  All spares will be stored at GSFC and will be ready to be shipped if required.  A failure to the ACD after shipment would require careful examination.  Therefore, the delivery of spares from the GSFC to SLAC would not be a schedule driver
