	[image: image1.jpg]



	Document #
	Date

	
	LAT-TD-04167-01  
	05/06/04

	
	Author(s)
	Supersedes

	
	L.Lee
	None

	LAT Technical Note
	
	

	
	System or Sponsoring Office

	
	System Engineering

	Document Title

	   GLAST LAT Subsystem Spares Summary  


1.  PURPOSE

The intent of this document is twofold (1) addresses a PDR Request for Action (RFA)(2) summarize the available spares for the following LAT subsystems.
ACD Subsystem
Calorimeter Subsystem
Electrical Subsystem

Mechanical Subsystem

Tracker Subsystem

Specific details on the subsystem’s spares are found in the referenced documents for the appropriate LAT subsystem. In the case, where there is no such document, the details shall be discussed in this document as appropriate.
2. APPLICABLE DOCUMENTS

(a)
ACD-PLAN-000125, “ ACD Spare Plan”

(b)
LAT-TD-01379, “ LAT Tracker Parts and Components Spares Plan”

3. ACD SUBSYSTEM
The ACD subsystem has spare “Detector Elements” with the Tile Detector Assembly, Clear Fiber Extensions, Fiber Ribbons and PMT Rail Assembly.  The % spares for each of the “Detector Element” range from 17% to 50%.  A detailed breakdown can be found in the Table 1. ACD Spares Allocation [ref (a)].
The ACD consists of eight Electronics Chassis Assemblies, four single-bay chassis and four double bay chassis.  There are enough spares to fully populate a double bay electronics chassis and a single bay electronics.

There are no spare Micrometeoroid and Debris Shield; if any damage does occur to the shield then it shall be repaired.
4. CALORIMETER SUBSYSTEM
Spares vary depending on time required to reproduce more and the predicted fallout from assembly process.  Most spares are taken to the highest level of assembly.
There are two spare Calorimeter Modules in addition to the required flight quantity of 16. The spare components are found in the Crystal Detector Elements (6.4%), and Analog Front End Electronics (38.9%).  Also, there are 16 “Pre Electronics Modules” with two spare modules.  The following table provides a detailed summary of the spares that are available for the Calorimeter Subsystem.  
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	Level
	WBS
	Item
	Quantity Required (Flight)
	Spares
	Total
	% Spares

	3
	4.1.5
	Calorimeter Modules
	16
	2
	18
	0.0%

	4
	4.1.5.5
	Crystal Detector Elements
	1728
	110
	1838
	6.4%

	5
	4.1.5.5.2
	CsI Crystals
	1728
	110
	1838
	6.4%

	5
	4.1.5.5.3
	PIN Photodiodes
	3456
	1279
	4735
	37.0%

	5
	4.1.5.5.3
	PIN Diode Assemblies
	3456
	1279
	4735
	37.0%

	4
	4.1.5.6
	Pre Electronics Modules
	16
	2
	18
	0.0%

	5
	4.1.5.6.1
	Carbon Composite Structures
	18
	1
	19
	5.6%

	5
	4.1.5.6.1
	Aluminum Machined Parts Kits
	18
	2
	20
	11.1%

	5
	4.1.5.6.1
	Titanium Insert Kits
	18
	5
	23
	27.8%

	4
	4.1.5.7
	Analog Front End Electronics
	72
	28
	100
	38.9%

	5
	4.1.5.7.6
	GCFE9A ASICs
	3456
	3644
	7100
	105.4%

	5
	4.1.5.7.6
	GCRC5 ASICS
	288
	562
	850
	195.1%

	5
	4.1.5.7.6
	Maxim 5121 DACs
	288
	562
	850
	195.1%

	5
	4.1.5.7.6
	Maxim 145 ADCs
	3456
	3544
	7000
	102.5%

	5
	4.1.5.7.7
	AFEE Printed Circuit Board
	72
	38
	110
	52.8%


5. ELECTRICAL SUBSYSTEM
The Electrical Systems subsystem Spares Philosophy has spares are as follows.  The TEM and TEM-PS has four spares in addition to the sixteen flight units which is 25% spares.  In addition, the SIU and EPU have one spare for five flight units which are 20% spares. Moreover, the GASU has one spare unit.
6. MECHANCIAL SYSTEMS SUBSYSTEM
The Mechanical Systems subsystem Spares Philosophy has not been documented but there are spares.  This Spares Philosophy involves having one qualification unit and an additional billet to produce a spare grid structure if necessary in addition to a 25% spare thermal control system components (i.e. primary and redundant grid thermostats (P/Ns: G311P641/0221L006030421 and G311P641/0221L000030421), grid heaters (P/N: HK25261) and thermisters (P/N: 311P18-09A10R).  Moreover, there are 15% spares for the down spout; variable conductance, top flange, and XLAT heat pipes.
7. TRACKER SUBSYSTEM
7.1 Tower Assembly

Eighteen Tracker tower modules will be produced.  The first and second module will go through qualification testing and flown.  The last two modules produced will serve as flight spares.

In addition to the two complete modules, additional parts and components will be produced to ensure that all 18 tower modules can be assembled in flight-worthy condition.  Table 1 in Ref (b) lists the spare parts and components needed for tower assembly.  Note that in general, the percentage of spares is lower at higher levels of assembly.  At the lowest levels the percentage of spare parts is as high as 30%.  At the highest levels of assembly, such as the tower modules themselves, the number of spares is about 10%.
7.2 Tray Assembly

The planned number of assembled trays and spares are provided in Ref (b).  More panels than finished trays need to be fabricated to account for loss during tray assembly.  The same applies to other tray components.  This loss is expected to be less than 5%.

7.3 Readout Electronics Assembly

10% spare assembled, tested and burn-in Multi-Chip Modules (MCM) is required at the tray-assembly stage.  To account for yield during MCM assembly, additional MCMs will have to be started.  The plan is to procure 30% extra parts so that as many as 30% spare MCMs can be started through the assembly process.  Details for the tray assembly parts and spares count are shown Ref (b).

