
[image: image1.emf]Table 1.  Flight Instrumentation

Rev Date:03-Mar-02

Print Date:31-Aug-04

Description of Instrumentation Source of Instrumentation Destination of Instrumentation

Side of Spacecraft PDU TEM GASU

Description Group Type Part No. SS Location Shield SC-PriSC-SecPDU-A PDU-B TEMDAQ-PriDAQ-RdntTotal Count Notes

ACD Tiles Thermal RTD 118MF2000A ACD Top/Sides of ACD on tiles Out 5 5 10 One sensor per side Monitors outermost part of LAT

ACD TSA Shell (outside) Thermal RTD 118MF2000A ACD Outsides of ACD Shell Out 2 2 4 1 x 2 sides Monitors Tile, Shell gradients, TKR-ACD radiation

Radiator Centerline Thermal RTD 118MF2000ABMech At +z centerline of  Radiator Out 2 2 4 1/thermostat Monitors control of electroni thermostats

Radiators Thermal RTD 118MF2000ABMech On Radiator panels/VCHP's Out 8 8 12 12 40

 Reservoir RSVR Thermal RTD 118MF2000ABMech VCHP reservoir  Out 12 12 12 12 48 12 VCHP's x 2/htr

ACD TSA Shell (inside) Thermal Thermistor 311P18-09A10RACD Insides of ACD Shell facing TKR In 5 5 10 1/side Monitors Tile, Shell gradients, TKR-ACD radiation

ACD BEA-Grid interface Thermal Thermistor 311P18-09A10RACD BEA corner at mount to Grid Out 2 2 4 1 x 2 corners of BEAFor flight verif of temp across Grid/ACD interface

ACD PMT Rail Thermal Thermistor 311P18-09A10RACD ACD PMT Rail structure in BEA Out 4 4 4 4 16 corner and mid-sidesBEA temp's on structure that holds PMTs/HVBSs

ACD FREE Thermal Thermistor 311P18-09A10RACD ACD FREE Out 12 12 24 1/board To monitor ACD Electronics

Calorimeter Baseplate Thermal Thermistor 311P18-09A10RCAL Calorimeter Baseplate In 16 16 32 1/baseplate To understand temp gradients affecting distortion

CAL AFEE Thermal Thermistor 311P18-09A10RCAL CAL AFEE In 128 128 16 x 4 bd's/ x 2/bd

SIU Thermal Thermistor 311P18-09A10RElec In SIU box  In 2 2 4 2 SIU's

PDU Thermal Thermistor 311P18-09A10RElec In PDU box  In 2 2 4 2 PDU's

EPU Thermal Thermistor 311P18-09A10RElec EPU boxes at interface to X-LAT Pl In 3 3 6 3 EPU's

GASU Thermal Thermistor 311P18-09A10RElec In GASU box  In 2 2 4 2 ends of GASU box

TEM DAQ Board Thermal Thermistor 311P18-09A10RElec TEM DAQ Board inside TEM box In 16 16 32 16 boards

TEM pwr Supply Thermal Thermistor 311P18-09A10RElec TEM pwr supply board inside TPS In 16 16 32 16 boards

Grid-Radiator interface Thermal Thermistor 311P18-09A10RMech Rad Mnt Bkt end, base, Grid corner Out 4 4 4 4 16 4x 4/corner

VCHP-Radiator interface Thermal Thermistor 311P18-09A10RMech VCHP-XLHP at bolted joint Out 4 4 12 12 32 6 HP's x 2 ends

Grid Survival Heaters Thermal Thermistor 311P18-09A10RMech Corners of Grid at thermostat location Out 4 4 8 4 x 1/corner

X-LAT Plate Thermal Thermistor 311P18-09A10RMech Top side of X-LAT Plate on heat pipes Out 4 4 8 1/heat pipe

VCHP-DSHP interface Thermal Thermistor 311P18-09A10RMech VCHP-DSHP bolted joint on VCHP Out 12 12 24 1 per heat pipe joint

TKR Cables Thermal Thermistor 311P18-09A10RTKR Top/bot of ea TKR flex cable In 256 256 16x8 cables x 2

ACD FREE V Voltage ACD ACD FREE V In 12 12 24 12 Free cards x 2

ACD FREE I Current ACD ACD FREE I In 1 1 2

ACD HV1 Voltage ACD ACD HV In 12 12 24 Primary high voltage supply

ACD HV2 Voltage ACD ACD HV In 12 12 24 Redun hight voltage voltage supply

CAL 3.3V Analog Voltage CAL CAL 3.3V Analog In 16 16

CAL 3.3V Digital Voltage CAL CAL 3.3V Digital In 16 16

CAL Bias 0-100V Adj Voltage CAL CAL Bias 0-100V Adj In 16 16

CAL Bias I Current CAL CAL Bias I In 16 16

SIU Pri/Sec 3.3/5V Voltage Elec SIU Pri/Sec 3.3/5V In 2 2 4

PDU Pri/Sec 3.3V Voltage Elec PDU Pri/Sec 3.3V In 2 2 4

GASU PRIM/SEC 3.3V CRU GEMVoltage Elec GASU PRIM/SEC 3.3V CRU GEM In 2 2 4

GASU PRIM/SEC 2.5V CRU GEMVoltage Elec GASU PRIM/SEC 2.5V CRU GEM In 2 2 4

GASU PRIM/SEC 3.3V AEM EBMVoltage Elec GASU PRIM/SEC 3.3V AEM EBM In 2 2 4

GASU PRIM/SEC 2.5V AEM EBMVoltage Elec GASU PRIM/SEC 2.5V AEM EBM In 2 2 4

EPU 3.3V Voltage Elec EPU 3.3V In 3 3 6

TEM 3.3V  Voltage Elec TEM 3.3V In 16 16 32

Tower Power Supply I Current Elec Tower Power Supply I In 16 16

VCHP Reservoir Htr Pri/SecVoltage Mech VCHP Reservoir Htr Out 4 4 8 2 x 2 radiators Analog sum of all heater switch outputs on each radiator

TKR 1.5V Voltage TKR TKR 1.5V In 16 16

TKR 2.5V Analog Voltage TKR TKR 2.5V Analog In 16 16

TKR 2.5V Digital Voltage TKR TKR 2.5V Digital In 16 16

TKR 0-150V Bias Adj Voltage TKR TKR 0-150V Bias Adj In 16 16

TKR Bias I Current TKR TKR Bias I In 16 16

LAT SIU Bus V Pri/Sec Voltage Elec SC Output to SIU Bus Out 2 2 4 SC Internal monitor of regulated voltage to SIU

LAT VCHP Bus V Pri/Sec Voltage Elec SC Output to VCHP Bus Out 2 2 4 SC Internal monitor of regulated voltage to VCHP

Spare Voltage Channels Voltage 12 12 24

Spare Temp. Channels Thermal Thermistor 8 8 16

Total 96 96 132 132 544 49 49 1098

For Thermistors, zero power resistance @25 C is 30000 ohms

Light green shading indicates LAT-relevent monitoring performed internally by the spacecraft.
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				GLAST LAT System Specification				Subsystem/Office

								System Engineering, Design Engineering

				Document Title

				LAT Instrumentation Plan

				Rev #		Description of Changes				Effective Date

				Purpose

						This document provides a listing of all flight and test instrumentation to be used on the LAT instrument.

				Scope

						This instrumentation plan includes flight and test temperature and vibration sensors as well as voltage and current monitors.  The test instrumentation is identified as either "fly-away", meaning the sensor will not be removed before launch, or "removable".

				Definitions

				GEVS		General Environmental Verification Specification for STS & ELV Payloads

				LAT		Large Area Telescope

				X-axis		Normal to the Y- and Z-axes.

				Y-axis		The rotation axis of the solar panels

				Yaw		Rotations around the Z-axis

				Z-axis		GLAST boresite axis

				References
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2. Flight Instrumentation

		

				Table 1.  Flight Instrumentation								Rev Date:		03-Mar-02

												Print Date:		31-Aug-04

				Description of Instrumentation								Source of Instrumentation										Destination of Instrumentation

																Side of		Spacecraft				PDU				TEM		GASU

				Description		Group		Type		Part No.		SS		Location		Shield		SC-Pri		SC-Sec		PDU-A		PDU-B		TEM		DAQ-Pri		DAQ-Rdnt		Total		Count		Notes

				ACD Tiles		Thermal		RTD		118MF2000A		ACD		Top/Sides of ACD on tiles		Out		5		5												10		One sensor per side		Monitors outermost part of LAT

				ACD TSA Shell (outside)		Thermal		RTD		118MF2000A		ACD		Outsides of ACD Shell		Out						2		2								4		1 x 2 sides		Monitors Tile, Shell gradients, TKR-ACD radiation

				Radiator Centerline		Thermal		RTD		118MF2000AB		Mech		At +z centerline of  Radiator		Out						2		2								4		1/thermostat		Monitors control of electroni thermostats

				Radiators		Thermal		RTD		118MF2000AB		Mech		On Radiator panels/VCHP's		Out		8		8		12		12								40

				Reservoir RSVR		Thermal		RTD		118MF2000AB		Mech		VCHP reservoir		Out		12		12		12		12								48		12 VCHP's x 2/htr

				ACD TSA Shell (inside)		Thermal		Thermistor		311P18-09A10R		ACD		Insides of ACD Shell facing TKR		In		5		5												10		1/side		Monitors Tile, Shell gradients, TKR-ACD radiation

				ACD BEA-Grid interface		Thermal		Thermistor		311P18-09A10R		ACD		BEA corner at mount to Grid		Out						2		2								4		1 x 2 corners of BEA		For flight verif of temp across Grid/ACD interface

				ACD PMT Rail		Thermal		Thermistor		311P18-09A10R		ACD		ACD PMT Rail structure in BEA		Out		4		4		4		4								16		corner and mid-sides		BEA temp's on structure that holds PMTs/HVBSs

				ACD FREE		Thermal		Thermistor		311P18-09A10R		ACD		ACD FREE		Out												12		12		24		1/board		To monitor ACD Electronics

				Calorimeter Baseplate		Thermal		Thermistor		311P18-09A10R		CAL		Calorimeter Baseplate		In						16		16								32		1/baseplate		To understand temp gradients affecting distortion

				CAL AFEE		Thermal		Thermistor		311P18-09A10R		CAL		CAL AFEE		In										128						128		16 x 4 bd's/ x 2/bd

				SIU		Thermal		Thermistor		311P18-09A10R		Elec		In SIU box		In		2		2												4		2 SIU's

				PDU		Thermal		Thermistor		311P18-09A10R		Elec		In PDU box		In		2		2												4		2 PDU's

				EPU		Thermal		Thermistor		311P18-09A10R		Elec		EPU boxes at interface to X-LAT Pl		In						3		3								6		3 EPU's

				GASU		Thermal		Thermistor		311P18-09A10R		Elec		In GASU box		In		2		2												4		2 ends of GASU box

				TEM DAQ Board		Thermal		Thermistor		311P18-09A10R		Elec		TEM DAQ Board inside TEM box		In						16		16								32		16 boards

				TEM pwr Supply		Thermal		Thermistor		311P18-09A10R		Elec		TEM pwr supply board inside TPS		In						16		16								32		16 boards

				Grid-Radiator interface		Thermal		Thermistor		311P18-09A10R		Mech		Rad Mnt Bkt end, base, Grid corner		Out		4		4		4		4								16		4x 4/corner

				VCHP-Radiator interface		Thermal		Thermistor		311P18-09A10R		Mech		VCHP-XLHP at bolted joint		Out		4		4		12		12								32		6 HP's x 2 ends

				Grid Survival Heaters		Thermal		Thermistor		311P18-09A10R		Mech		Corners of Grid at thermostat location		Out		4		4												8		4 x 1/corner

				X-LAT Plate		Thermal		Thermistor		311P18-09A10R		Mech		Top side of X-LAT Plate on heat pipes		Out		4		4												8		1/heat pipe

				VCHP-DSHP interface		Thermal		Thermistor		311P18-09A10R		Mech		VCHP-DSHP bolted joint on VCHP		Out						12		12								24		1 per heat pipe joint

				TKR Cables		Thermal		Thermistor		311P18-09A10R		TKR		Top/bot of ea TKR flex cable		In										256						256		16x8 cables x 2

				ACD FREE V		Voltage						ACD		ACD FREE V		In												12		12		24		12 Free cards x 2

				ACD FREE I		Current						ACD		ACD FREE I		In												1		1		2

				ACD HV1		Voltage						ACD		ACD HV		In												12		12		24		Primary high voltage supply

				ACD HV2		Voltage						ACD		ACD HV		In												12		12		24		Redun hight voltage voltage supply

				CAL 3.3V Analog		Voltage						CAL		CAL 3.3V Analog		In										16						16

				CAL 3.3V Digital		Voltage						CAL		CAL 3.3V Digital		In										16						16

				CAL Bias 0-100V Adj		Voltage						CAL		CAL Bias 0-100V Adj		In										16						16

				CAL Bias I		Current						CAL		CAL Bias I		In										16						16

				SIU Pri/Sec 3.3/5V		Voltage						Elec		SIU Pri/Sec 3.3/5V		In		2		2												4

				PDU Pri/Sec 3.3V		Voltage						Elec		PDU Pri/Sec 3.3V		In		2		2												4

				GASU PRIM/SEC 3.3V CRU GEM		Voltage						Elec		GASU PRIM/SEC 3.3V CRU GEM		In		2		2												4

				GASU PRIM/SEC 2.5V CRU GEM		Voltage						Elec		GASU PRIM/SEC 2.5V CRU GEM		In		2		2												4

				GASU PRIM/SEC 3.3V AEM EBM		Voltage						Elec		GASU PRIM/SEC 3.3V AEM EBM		In		2		2												4

				GASU PRIM/SEC 2.5V AEM EBM		Voltage						Elec		GASU PRIM/SEC 2.5V AEM EBM		In		2		2												4

				EPU 3.3V		Voltage						Elec		EPU 3.3V		In						3		3								6

				TEM 3.3V		Voltage						Elec		TEM 3.3V		In						16		16								32

				Tower Power Supply I		Current						Elec		Tower Power Supply I		In										16						16

				VCHP Reservoir Htr Pri/Sec		Voltage						Mech		VCHP Reservoir Htr		Out		4		4												8		2 x 2 radiators		Analog sum of all heater switch outputs on each radiator

				TKR 1.5V		Voltage						TKR		TKR 1.5V		In										16						16

				TKR 2.5V Analog		Voltage						TKR		TKR 2.5V Analog		In										16						16

				TKR 2.5V Digital		Voltage						TKR		TKR 2.5V Digital		In										16						16

				TKR 0-150V Bias Adj		Voltage						TKR		TKR 0-150V Bias Adj		In										16						16

				TKR Bias I		Current						TKR		TKR Bias I		In										16						16

				LAT SIU Bus V Pri/Sec		Voltage						Elec		SC Output to SIU Bus		Out		2		2												4				SC Internal monitor of regulated voltage to SIU

				LAT VCHP Bus V Pri/Sec		Voltage						Elec		SC Output to VCHP Bus		Out		2		2												4				SC Internal monitor of regulated voltage to VCHP

				Spare Voltage Channels		Voltage												12		12												24

				Spare Temp. Channels		Thermal		Thermistor										8		8												16

				Total														96		96		132		132		544		49		49		1098

				For Thermistors, zero power resistance @25 C is 30000 ohms

				Light green shading indicates LAT-relevent monitoring performed internally by the spacecraft.
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3. Test Accelerometers

		

										LAT-SS-00890-01  LAT Instrumentation Plan

		Table 2.  Test Instrumentation - Accelerometers																		Rev Date:		03-Mar-02

																				Print Date:		31-Aug-04

				Description of Instrumentation																Source of Instrumentation

																		Resistance						Side of		Test Instrument.

		Line #		Description		Group		Type		Part No.		Min/Max		Resolution		Accuracy		Range		SS		Location		Shield		Fly-Away		Remov.		Total		Count		Notes

		1		ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA -X/-Y bot corner (Triax)		Out		3				3				Modal Survey

		2		ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA +X/+Y bot corner (Triax)		Out		3				3				Modal Survey

		3		ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA -X/-Y top corner (Triax)		Out		3				3				Modal Survey

		4		ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA +X/+Y top corner (Triax)		Out		3				3				Modal Survey

		5		ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA -X face center (X-axis)		Out		3				3				Modal Survey

		6		ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA -Y face center (Y-axis)		Out		3				3				Modal Survey

		7		ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA +X face center (X-axis)		Out		3				3				Modal Survey

		8		ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA +Y face center (Y-axis)		Out		3				3				Modal Survey

		9		ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA +Z face center (Z-axis)		Out		3				3				Modal Survey

		10		CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 2 -X/-Y cornder CAL bot (Z-axis)		In		1				1				Modal Survey

		11		CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 3 center CAL top (Triax)		In		3				3				Modal Survey

		12		CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 4 -X/+Y corner CAL bot (Z-axis)		In		1				1				Modal Survey

		13		CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 5 +X/+Y corner CAL bot (Z-axis)		In		1				1				Modal Survey

		14		CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 5 center CAL top (Triax)		In		3				3				Modal Survey

		15		CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 10 center CAL top (Triax)		In		3				3				Modal Survey

		16		CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 11 +X/-Y corner CAL bot (Z-axis)		In		1				1				Modal Survey

		17		CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 12 center CAL top (Triax)		In		3				3				Modal Survey

		18		CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 13 +X/+Y corner CAL bot (Z-axis)		In		1				1				Modal Survey

		19		I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand -X bracket (Triax)		Out				3		3				Modal Survey

		20		I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand -Y bracket (Triax)		Out				3		3				Modal Survey

		21		I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand +X bracket (Triax)		Out				3		3				Modal Survey

		22		I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand +Y bracket (Triax)		Out				3		3				Modal Survey

		23		I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand base -X side (Triax)		Out				3		3				Modal Survey

		24		I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand base -Y side (Triax)		Out				3		3				Modal Survey

		25		I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand base +X side (Triax)		Out				3		3				Modal Survey

		26		I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand base +Y side (Triax)		Out				3		3				Modal Survey

		27		I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand -Y bracket (Triax)		Out				3		3				Vibe/Acoustic

		28		I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand +X bracket (Triax)		Out				3		3				Vibe/Acoustic

		29		I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand +Y bracket (Triax)		Out				3		3				Vibe/Acoustic

		30		I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand base -X side (Triax)		Out				3		3				Vibe/Acoustic

		31		I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand base -Y side (Triax)		Out				3		3				Vibe/Acoustic

		32		I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand base +X side (Triax)		Out				3		3				Vibe/Acoustic

		33		I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand base +Y side (Triax)		Out				3		3				Vibe/Acoustic

		34		I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe table (Triax)		Out				3		3				Vibe/Acoustic

		35		Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid -X/-Y corner bottom flange (Triax)		Out				3		3				Modal Survey

		36		Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid -Y SC mount bracket (Triax)		Out				3		3				Modal Survey

		37		Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid +X/-Y corner bottom flange (Triax)		Out				3		3				Modal Survey

		38		Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid -X SC mount bracket (Triax)		Out				3		3				Modal Survey

		39		Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid +X SC mount bracket (Triax)		Out				3		3				Modal Survey

		40		Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid -X/+Y corner bottom flange (Triax)		Out				3		3				Modal Survey

		41		Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid +Y SC mount bracket (Triax)		Out				3		3				Modal Survey

		42		Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid +X/+Y corner bottom flange (Triax)		Out				3		3				Modal Survey

		43		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 0 -X side TKR top (Y-axis)		In		1				1				Modal Survey

		44		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 0 -Y side TKR top (X-axis)		In		1				1				Modal Survey

		45		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 3 +X side TKR top (Y-axis)		In		1				1				Modal Survey

		46		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 3 -X side TKR top (X-axis)		In		1				1				Modal Survey

		47		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 6 -X/+Y corner TKR top (Z-axis)		In		1				1				Modal Survey

		48		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 6 -X side TKR top (Y-axis)		In		1				1				Modal Survey

		49		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 6 +Y side TKR top (X-axis)		In		1				1				Modal Survey

		50		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 9 -Y side TKR top (X-axis)		In		1				1				Modal Survey

		51		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 9 +X side TKR top (Y-axis)		In		1				1				Modal Survey

		52		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 9 +X/-Y corner TKR top (Z-axis)		In		1				1				Modal Survey

		53		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 12 -X side TKR top (Y-axis)		In		1				1				Modal Survey

		54		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 12 +Y side TKR top (X-axis)		In		1				1				Modal Survey

		55		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 15 +X side TKR top (Y-axis)		In		1				1				Modal Survey

		56		TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 15 +Y side TKR top (X-axis)		In		1				1				Modal Survey

		57		ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA -X/-Y bot corner (Triax)		Out		3				3				Vibe/Acoustic

		58		ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA +X/+Y bot corner (Triax)		Out		3				3				Vibe/Acoustic

		59		ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA -X/-Y top corner (Triax)		Out		3				3				Vibe/Acoustic

		60		ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA +X/+Y top corner (Triax)		Out		3				3				Vibe/Acoustic

		61		ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA -X face center (X-axis)		Out		1				1				Vibe/Acoustic

		62		ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA -Y face center (Y-axis)		Out		1				1				Vibe/Acoustic

		63		ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA +X face center (X-axis)		Out		1				1				Vibe/Acoustic

		64		ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA +Y face center (Y-axis)		Out		1				1				Vibe/Acoustic

		65		ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA +Z face center (Z-axis)		Out		1				1				Vibe/Acoustic

		66		Elec Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Elec		Bay 0 EPU -X side (Triax)		In				3		3				Vibe/Acoustic

		67		Elec Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Elec		Bay 4 PDU -Y side (Triax)		In				3		3				Vibe/Acoustic

		68		Elec Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Elec		Bay 5 GASU -X side (Triax)		In				3		3				Vibe/Acoustic

		69		Elec Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Elec		Bay 6 GASU +X side (Triax)		In				3		3				Vibe/Acoustic

		70		Elec Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Elec		Bay 15 EPU +X side (Triax)		In				3		3				Vibe/Acoustic

		71		I&T Vibe/Acoustic Accel		Struc		Accel.						Low-Res						I&T		Vibe stand -X bracket (Triax)		Out				3		3				Vibe/Acoustic

		72		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid -X/-Y corner bottom flange (Triax)		Out				3		3				Vibe/Acoustic

		73		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid -Y SC mount bracket (Triax)		Out				3		3				Vibe/Acoustic

		74		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid +X/-Y corner bottom flange (Triax)		Out				3		3				Vibe/Acoustic

		75		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid -X SC mount bracket (Triax)		Out				3		3				Vibe/Acoustic

		76		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid +X SC mount bracket (Triax)		Out				3		3				Vibe/Acoustic

		77		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid -X/+Y corner bottom flange (Triax)		Out				3		3				Vibe/Acoustic

		78		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid +Y SC mount bracket (Triax)		Out				3		3				Vibe/Acoustic

		79		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid +X/+Y corner bottom flange (Triax)		Out				3		3				Vibe/Acoustic

		80		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Rad Mnt Bkt -X/-Y corner end (Triax)		Out				3		3				Vibe/Acoustic

		81		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Rad Mnt Bkt +X/-Y corner end (Triax)		Out				3		3				Vibe/Acoustic

		82		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Rad Mnt Bkt -X/+Y corner end (Triax)		Out				3		3				Vibe/Acoustic

		83		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Rad Mnt Bkt +X/+Y corner end (Triax)		Out				3		3				Vibe/Acoustic

		84		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		X-LAT Bay 0/1/4/5 corner (Triax)		Out				3		3				Vibe/Acoustic

		85		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		X-LAT Bay 1/2/5/6 corner (Triax)		Out				3		3				Vibe/Acoustic

		86		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		X-LAT Bay 2/3/6/7 corner (Triax)		Out				3		3				Vibe/Acoustic

		87		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		X-LAT Bay 8/9/12/13 corner (Triax)		Out				3		3				Vibe/Acoustic

		88		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		X-LAT Bay 9/10/13/14 corner (Triax)		Out				3		3				Vibe/Acoustic

		89		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		X-LAT Bay 10/11/14/15 corner (Triax)		Out				3		3				Vibe/Acoustic

		90		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator -Y panel center (Triax)		Out				3		3				Vibe/Acoustic

		91		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator -Y panel bot center (Triax)		Out				3		3				Vibe/Acoustic

		92		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator -Y panel bot -X corner (Y-axis)		Out				1		1				Vibe/Acoustic

		93		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator -Y panel bot +X corner (Y-axis)		Out				1		1				Vibe/Acoustic

		94		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator +Y panel center (Triax)		Out				3		3				Vibe/Acoustic

		95		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator +Y panel bot center (Triax)		Out				3		3				Vibe/Acoustic

		96		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator +Y panel bot -X corner (Y-axis)		Out				1		1				Vibe/Acoustic

		97		Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator +Y panel bot +X corner (Y-axis)		Out				1		1				Vibe/Acoustic

		98		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 0 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		99		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 1 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		100		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 2 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		101		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 3 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		102		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 4 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		103		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 5 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		104		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 6 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		105		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 7 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		106		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 8 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		107		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 9 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		108		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 10 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		109		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 11 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		110		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 12 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		111		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 13 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		112		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 14 center TKR top (Triax)		In		3				3				Vibe/Acoustic

		113		TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 15 center TKR top (Triax)		In		3				3				Vibe/Acoustic

				Total																						123		160		283
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		Table 3.  Test Instrumentation - Thermocouples																		Rev Date:		03-Mar-02

																				Print Date:		31-Aug-04

				Description of Instrumentation																Source of Instrumentation

																		Resistance						Side of		Test Instrument.

		Line #		Description		Group		Type		Part No.		Min/Max		Resolution		Accuracy		Range		SS		Location		Shield		Fly-Away		Remov.		Total		Count		Notes

		1		ACD TDA tile TC		Thermal		Thermocouple												ACD		On tiles at center of each side of ACD		In				5		5		1 x 5 surfaces		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		2		ACD mount TC		Thermal		Thermocouple												ACD		ACD side of corner, mid-side mounts		In				8		8		1 x 8 interfaces		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		3		CAL top center TC		Thermal		Thermocouple												CAL		Top center of each CAL module		In		16				16		1 x 16 modules		LAT Thermal Test Instrumentataion (T-Vac, T-Bal) TBR

		4		CAL top corner TC		Thermal		Thermocouple												CAL		Top corners of Mid, Edge, Corner mod's		In		12				12		4 x 3 modules		LAT Thermal Test Instrumentataion (T-Vac, T-Bal) TBR

		5		CAL bot plate TC		Thermal		Thermocouple												CAL		4 sides of bot pl of 4 center CAL mod's		In		16				16		4 sides x 4 modules		LAT Thermal Test Instrumentataion (T-Vac, T-Bal) TBR

		6		T-Vac support TC		Thermal		Thermocouple												I&T		LAT mount point on T-Vac stand		Out				4		4		1 x 4 mount bosses		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		7		SC simulator panel TC		Thermal		Thermocouple												I&T		1 on each side of SC simulator		Out				5		5		1 x 5 sides		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		8		Chill bar TC		Thermal		Thermocouple												I&T		On chill bars mount to Grid X-sides		Out				8		8		2 per x 4 chill bars		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		9		T-Vac chamber TC		Thermal		Thermocouple												I&T		T-Vac chamber walls, ceiling		Out				20		20		20 on chamber		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		10		X-LAT sink plate TC		Thermal		Thermocouple												I&T		Corners and middle of sink plate		Out				5		5		5 points on plate		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		11		SC mount TC		Thermal		Thermocouple												Mech		Grid at SC mount boss		Out				4		4		1 x 4 mount bosses		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		12		Rad Mnt Bkt TC		Thermal		Thermocouple												Mech		Ends of Radiator Mount Bracket		Out				4		4		1 x 4 interfaces		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		13		VCHP mount point TC		Thermal		Thermocouple												Mech		VCHP at connection to DSHP		Out				12		12		1 x 16 VCHP's		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		14		XLHP TC		Thermal		Thermocouple												Mech		Ends of X-LAT heat pipes		Out				12		12		2x3 XLHP'sx2 Pl		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		15		Radiator top mount TC		Thermal		Thermocouple												Mech		Radiator at mount to Rad Mnt Bkt		Out				4		4		1 x 4 mount points		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		16		Radiator bot mount TC		Thermal		Thermocouple												Mech		Radiator at mount to SC struts		Out				4		4		1 x 4 mount points		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		17		Rad VCHP TC		Thermal		Thermocouple												Mech		VCHP's at top of Radiator		Out				12		12		1 x 12 VCHP's		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		18		VCHP reservoir TC		Thermal		Thermocouple												Mech		VCHP reservoirs		Out				12		12		1 x 12 reservoirs		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		19		Radiator panel TC		Thermal		Thermocouple												Mech		On Rad panel		Out				24		24		2 Rad's x 12/Rad		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

		20		TKR top center TC		Thermal		Thermocouple												TKR		Top center of each TKR module		In		16				16		1 x 16 modules		LAT Thermal Test Instrumentataion (T-Vac, T-Bal) TBR

		21		TKR top perimeter TC		Thermal		Thermocouple												TKR		Top sides of modules facing ACD		In		16				16		1 x 4 sides x 4 mod's		LAT Thermal Test Instrumentataion (T-Vac, T-Bal) TBR

		22		Calorimeter Baseplate		Thermal		Thermocouple												CAL		Calorimeter Baseplate		In		4				4		1/baseplate		To understand temp gradients affecting distortion

		23		X-LAT Plate		Thermal		Thermocouple												Mech		Top side of X-LAT Plate on heat pipes		Out				6		6		1/heat pipe

				Total																						80		149		229
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				2.  LAT Monitoring/Instrumentation List																Rev Date:		03-Mar-02

																				Print Date:		31-Aug-04

				Description of Instrumentation																Source of Instrumentation										Destination of Instrumentation

																		Resistance						Side of		Spacecraft				PDU				TEM		GASU				Test Instrument.

				Description		Group		Type		Part No.		Min/Max		Resolution		Accuracy		Range		SS		Location		Shield		SC-Pri		SC-Sec		PDU-A		PDU-B		TEM		GASU-A		GASU-B		Fly-Away		Remov.		Total		Count		Notes

				ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA -X/-Y bot corner (Triax)		Out																3				3				Modal Survey

				ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA +X/+Y bot corner (Triax)		Out																3				3				Modal Survey

				ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA -X/-Y top corner (Triax)		Out																3				3				Modal Survey

				ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA +X/+Y top corner (Triax)		Out																3				3				Modal Survey

				ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA -X face center (X-axis)		Out																3				3				Modal Survey

				ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA -Y face center (Y-axis)		Out																3				3				Modal Survey

				ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA +X face center (X-axis)		Out																3				3				Modal Survey

				ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA +Y face center (Y-axis)		Out																3				3				Modal Survey

				ACD Modal Survey Accel		Struc		Accel.						High-Res						ACD		TSA +Z face center (Z-axis)		Out																3				3				Modal Survey

				CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 2 -X/-Y cornder CAL bot (Z-axis)		In																1				1				Modal Survey

				CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 3 center CAL top (Triax)		In																3				3				Modal Survey

				CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 4 -X/+Y corner CAL bot (Z-axis)		In																1				1				Modal Survey

				CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 5 +X/+Y corner CAL bot (Z-axis)		In																1				1				Modal Survey

				CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 5 center CAL top (Triax)		In																3				3				Modal Survey

				CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 10 center CAL top (Triax)		In																3				3				Modal Survey

				CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 11 +X/-Y corner CAL bot (Z-axis)		In																1				1				Modal Survey

				CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 12 center CAL top (Triax)		In																3				3				Modal Survey

				CAL Modal Survey Accel		Struc		Accel.						High-Res						CAL		Bay 13 +X/+Y corner CAL bot (Z-axis)		In																1				1				Modal Survey

				I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand -X bracket (Triax)		Out																		3		3				Modal Survey

				I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand -Y bracket (Triax)		Out																		3		3				Modal Survey

				I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand +X bracket (Triax)		Out																		3		3				Modal Survey

				I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand +Y bracket (Triax)		Out																		3		3				Modal Survey

				I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand base -X side (Triax)		Out																		3		3				Modal Survey

				I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand base -Y side (Triax)		Out																		3		3				Modal Survey

				I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand base +X side (Triax)		Out																		3		3				Modal Survey

				I&T Modal Survey Accel		Struc		Accel.						High-Res						I&T		Vibe stand base +Y side (Triax)		Out																		3		3				Modal Survey

				I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand -Y bracket (Triax)		Out																		3		3				Vibe/Acoustic

				I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand +X bracket (Triax)		Out																		3		3				Vibe/Acoustic

				I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand +Y bracket (Triax)		Out																		3		3				Vibe/Acoustic

				I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand base -X side (Triax)		Out																		3		3				Vibe/Acoustic

				I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand base -Y side (Triax)		Out																		3		3				Vibe/Acoustic

				I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand base +X side (Triax)		Out																		3		3				Vibe/Acoustic

				I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe stand base +Y side (Triax)		Out																		3		3				Vibe/Acoustic

				I&T Vibe/Acoustic Accel		Struc		Accel.						High-Res						I&T		Vibe table (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid -X/-Y corner bottom flange (Triax)		Out																		3		3				Modal Survey

				Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid -Y SC mount bracket (Triax)		Out																		3		3				Modal Survey

				Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid +X/-Y corner bottom flange (Triax)		Out																		3		3				Modal Survey

				Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid -X SC mount bracket (Triax)		Out																		3		3				Modal Survey

				Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid +X SC mount bracket (Triax)		Out																		3		3				Modal Survey

				Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid -X/+Y corner bottom flange (Triax)		Out																		3		3				Modal Survey

				Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid +Y SC mount bracket (Triax)		Out																		3		3				Modal Survey

				Mech Modal Survey Accel		Struc		Accel.						High-Res						Mech		Grid +X/+Y corner bottom flange (Triax)		Out																		3		3				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 0 -X side TKR top (Y-axis)		In																1				1				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 0 -Y side TKR top (X-axis)		In																1				1				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 3 +X side TKR top (Y-axis)		In																1				1				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 3 -X side TKR top (X-axis)		In																1				1				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 6 -X/+Y corner TKR top (Z-axis)		In																1				1				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 6 -X side TKR top (Y-axis)		In																1				1				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 6 +Y side TKR top (X-axis)		In																1				1				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 9 -Y side TKR top (X-axis)		In																1				1				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 9 +X side TKR top (Y-axis)		In																1				1				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 9 +X/-Y corner TKR top (Z-axis)		In																1				1				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 12 -X side TKR top (Y-axis)		In																1				1				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 12 +Y side TKR top (X-axis)		In																1				1				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 15 +X side TKR top (Y-axis)		In																1				1				Modal Survey

				TKR Modal Survey Accel		Struc		Accel.						High-Res						TKR		Bay 15 +Y side TKR top (X-axis)		In																1				1				Modal Survey

				ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA -X/-Y bot corner (Triax)		Out																3				3				Vibe/Acoustic

				ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA +X/+Y bot corner (Triax)		Out																3				3				Vibe/Acoustic

				ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA -X/-Y top corner (Triax)		Out																3				3				Vibe/Acoustic

				ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA +X/+Y top corner (Triax)		Out																3				3				Vibe/Acoustic

				ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA -X face center (X-axis)		Out																1				1				Vibe/Acoustic

				ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA -Y face center (Y-axis)		Out																1				1				Vibe/Acoustic

				ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA +X face center (X-axis)		Out																1				1				Vibe/Acoustic

				ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA +Y face center (Y-axis)		Out																1				1				Vibe/Acoustic

				ACD Vibe/Acoustic Accel		Struc		Accel.						Low-Res						ACD		TSA +Z face center (Z-axis)		Out																1				1				Vibe/Acoustic

				Elec Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Elec		Bay 0 EPU -X side (Triax)		In																		3		3				Vibe/Acoustic

				Elec Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Elec		Bay 4 PDU -Y side (Triax)		In																		3		3				Vibe/Acoustic

				Elec Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Elec		Bay 5 GASU -X side (Triax)		In																		3		3				Vibe/Acoustic

				Elec Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Elec		Bay 6 GASU +X side (Triax)		In																		3		3				Vibe/Acoustic

				Elec Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Elec		Bay 15 EPU +X side (Triax)		In																		3		3				Vibe/Acoustic

				I&T Vibe/Acoustic Accel		Struc		Accel.						Low-Res						I&T		Vibe stand -X bracket (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid -X/-Y corner bottom flange (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid -Y SC mount bracket (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid +X/-Y corner bottom flange (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid -X SC mount bracket (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid +X SC mount bracket (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid -X/+Y corner bottom flange (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid +Y SC mount bracket (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Grid +X/+Y corner bottom flange (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Rad Mnt Bkt -X/-Y corner end (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Rad Mnt Bkt +X/-Y corner end (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Rad Mnt Bkt -X/+Y corner end (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Rad Mnt Bkt +X/+Y corner end (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		X-LAT Bay 0/1/4/5 corner (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		X-LAT Bay 1/2/5/6 corner (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		X-LAT Bay 2/3/6/7 corner (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		X-LAT Bay 8/9/12/13 corner (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		X-LAT Bay 9/10/13/14 corner (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		X-LAT Bay 10/11/14/15 corner (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator -Y panel center (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator -Y panel bot center (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator -Y panel bot -X corner (Y-axis)		Out																		1		1				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator -Y panel bot +X corner (Y-axis)		Out																		1		1				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator +Y panel center (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator +Y panel bot center (Triax)		Out																		3		3				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator +Y panel bot -X corner (Y-axis)		Out																		1		1				Vibe/Acoustic

				Mech Vibe/Acoustic Accel		Struc		Accel.						Low-Res						Mech		Radiator +Y panel bot +X corner (Y-axis)		Out																		1		1				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 0 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 1 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 2 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 3 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 4 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 5 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 6 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 7 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 8 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 9 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 10 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 11 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 12 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 13 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 14 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				TKR Vibe/Acoustic Accel		Struc		Accel.						Low-Res						TKR		Bay 15 center TKR top (Triax)		In																3				3				Vibe/Acoustic

				ACD TDA tile TC		Thermal		Thermocouple												ACD		On tiles at center of each side of ACD		In																		5		5		1 x 5 surfaces		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				ACD mount TC		Thermal		Thermocouple												ACD		ACD side of corner, mid-side mounts		In																		8		8		1 x 8 interfaces		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				CAL top center TC		Thermal		Thermocouple												CAL		Top center of each CAL module		In																16				16		1 x 16 modules		LAT Thermal Test Instrumentataion (T-Vac, T-Bal) TBR

				CAL top corner TC		Thermal		Thermocouple												CAL		Top corners of Mid, Edge, Corner mod's		In																12				12		4 x 3 modules		LAT Thermal Test Instrumentataion (T-Vac, T-Bal) TBR

				CAL bot plate TC		Thermal		Thermocouple												CAL		4 sides of bot pl of 4 center CAL mod's		In																16				16		4 sides x 4 modules		LAT Thermal Test Instrumentataion (T-Vac, T-Bal) TBR

				T-Vac support TC		Thermal		Thermocouple												I&T		LAT mount point on T-Vac stand		Out																		4		4		1 x 4 mount bosses		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				SC simulator panel TC		Thermal		Thermocouple												I&T		1 on each side of SC simulator		Out																		5		5		1 x 5 sides		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				Chill bar TC		Thermal		Thermocouple												I&T		On chill bars mount to Grid X-sides		Out																		8		8		2 per x 4 chill bars		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				T-Vac chamber TC		Thermal		Thermocouple												I&T		T-Vac chamber walls, ceiling		Out																		20		20		20 on chamber		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				X-LAT sink plate TC		Thermal		Thermocouple												I&T		Corners and middle of sink plate		Out																		5		5		5 points on plate		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				SC mount TC		Thermal		Thermocouple												Mech		Grid at SC mount boss		Out																		4		4		1 x 4 mount bosses		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				Rad Mnt Bkt TC		Thermal		Thermocouple												Mech		Ends of Radiator Mount Bracket		Out																		4		4		1 x 4 interfaces		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				VCHP mount point TC		Thermal		Thermocouple												Mech		VCHP at connection to DSHP		Out																		12		12		1 x 16 VCHP's		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				XLHP TC		Thermal		Thermocouple												Mech		Ends of X-LAT heat pipes		Out																		12		12		2x3 XLHP'sx2 Pl		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				Radiator top mount TC		Thermal		Thermocouple												Mech		Radiator at mount to Rad Mnt Bkt		Out																		4		4		1 x 4 mount points		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				Radiator bot mount TC		Thermal		Thermocouple												Mech		Radiator at mount to SC struts		Out																		4		4		1 x 4 mount points		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				Rad VCHP TC		Thermal		Thermocouple												Mech		VCHP's at top of Radiator		Out																		12		12		1 x 12 VCHP's		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				VCHP reservoir TC		Thermal		Thermocouple												Mech		VCHP reservoirs		Out																		12		12		1 x 12 reservoirs		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				Radiator panel TC		Thermal		Thermocouple												Mech		On Rad panel		Out																		24		24		2 Rad's x 12/Rad		LAT Thermal Test Instrumentataion (T-Vac, T-Bal)

				TKR top center TC		Thermal		Thermocouple												TKR		Top center of each TKR module		In																16				16		1 x 16 modules		LAT Thermal Test Instrumentataion (T-Vac, T-Bal) TBR

				TKR top perimeter TC		Thermal		Thermocouple												TKR		Top sides of modules facing ACD		In																16				16		1 x 4 sides x 4 mod's		LAT Thermal Test Instrumentataion (T-Vac, T-Bal) TBR

				ACD Tiles		Thermal		RTD				-100/100		1.0 C				0-5000		ACD		Top/Sides of ACD on tiles		Out		5		5																10		One sensor per side		Monitors outermost part of LAT

				ACD TSA Shell (outside)		Thermal		RTD				-100/100		1.0 C				0-5000		ACD		Outsides of ACD Shell		Out						2		2												4		1 x 2 sides		Monitors Tile, Shell gradients, TKR-ACD radiation

				Radiator Anti-Freeze Htr		Thermal		RTD				-100/100		1.0 C				0-5000		Mech		At anti-freeze htr thermostats on Rad		Out						4		4												8		1/thermostat		Monitors control of electroni thermostats

				Radiators		Thermal		RTD				-100/100		1.0 C				0-5000		Mech		On Radiator panels/VCHP's		Out		8		8		10		10												36

				VCHP's Reservoir Htr		Thermal		RTD				-100/100		1.0 C				0-5000		Mech		VCHP reservoir htr's		Out		12		12		24		24												72		12 VCHP's x 2/htr

				ACD TSA Shell (inside)		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		ACD		Insides of ACD Shell facing TKR		In		5		5																10		1/side		Monitors Tile, Shell gradients, TKR-ACD radiation

				ACD BEA-Grid interface		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		ACD		BEA corner at mount to Grid		Out						2		2												4		1 x 2 corners of BEA		For flight verif of temp across Grid/ACD interface

				ACD PMT Rail		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		ACD		ACD PMT Rail structure in BEA		Out		4		4		4		4												16		corner and mid-sides		BEA temp's on structure that holds PMTs/HVBSs

				ACD FREE		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		ACD		ACD FREE		Out												12		12						24		1/board		To monitor ACD Electronics

				Calorimeter Baseplate		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		CAL		Calorimeter Baseplate		In						16		16								4				36		1/baseplate		To understand temp gradients affecting distortion

				CAL AFEE		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		CAL		CAL AFEE		In										128										128		16 x 4 bd's/ x 2/bd

				SIU		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Elec		SIU box at interface to X-LAT Pl		In		2		2																4		2 SIU's

				PDU		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Elec		PDU box at interface to X-LAT Pl		In		2		2																4		2 PDU's

				EPU		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Elec		EPU boxes at interface to X-LAT Pl		In						3		3												6		5 EPU's

				GASU		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Elec		GASU box at interface to X-LAT Pl		In		2		2																4		2 ends of GASU box

				TEM DAQ Board		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Elec		TEM DAQ Board inside TEM box		In						16		16												32		16 boards

				TEM pwr Supply		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Elec		TEM pwr supply board inside TPS		In						16		16												32		16 boards

				AEM Power Supply		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Elec		AEM Power Supply inside GASU		In												1		1						2

				AEM DAQ Board		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Elec		AEM DAQ Board inside GASU		In												1		1						2

				Grid-Radiator interface		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Mech		Rad Mnt Bkt end, base, Grid corner		Out		4		4		4		4												16		4x 4/corner

				Grid Make-up Heaters		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Mech		Corners of Grid at thermostat location		Out		4		4																8		4 x 1/corner

				VCHP-XLHP interface		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Mech		VCHP-XLHP at bolted joint		Out		4		4		12		12												32		6 HP's x 2 ends

				X-LAT Plate		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Mech		Top side of X-LAT Plate on heat pipes		Out		4		4														6		14		1/heat pipe

				VCHP-DSHP interface		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Mech		VCHP-DSHP bolted joint on VCHP		Out						12		12												24		1 per heat pipe joint

				Grid		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		Mech		Grid interior web intersections		In						12		12												24		1/int cross, top/bot

				TKR Cables		Thermal		Thermistor		YSI-44909		-40/60		0.25 C		+/- 1.0 % R		7599 -884.6K		TKR		Top/bot of ea TKR flex cable		In										256										256		16x8 cables x 2

				ACD FREE V		Voltage														ACD		ACD FREE V		In												12		12						24

				ACD FREE I		Current														ACD		ACD FREE I		In												1		1						2

				ACD HV (I)		Current														ACD		ACD HV (I)		In												24		24						48

				CAL V		Voltage														CAL		CAL V		In										48										48

				CAL I		Current														CAL		CAL I		In										48										48

				SIU Pri/Sec 3.3/5V V		Voltage														Elec		SIU Pri/Sec 3.3/5V V		In		2		2																4

				PDU Pri/Sec 3.3V V		Voltage														Elec		PDU Pri/Sec 3.3V V		In		2		2																4

				GASU Pri/Sec 3.3/28V/3.3VA V		Voltage														Elec		GASU Pri/Sec 3.3/28V/3.3VA V		In		2		2								6		6						16

				EPU 3.3V V		Voltage														Elec		EPU 3.3V V		In						4		4												8

				TEM 3.3V V		Voltage														Elec		TEM 3.3V V		In						16		16												32

				TEM DAQ V		Voltage														Elec		TEM DAQ V		In										16										16

				TEM DAQ I		Current														Elec		TEM DAQ I		In										16										16

				VCHP Reservoir Htr Pri/Sec		Voltage														Mech		VCHP Reservoir Htr		Out		4		4																8		2 x 2 radiators		Analog sum of all heater switch outputs on each radiator

				TKR V		Voltage														TKR		TKR V		In										64										64

				TKR I		Current														TKR		TKR I		In										64										64

				LAT SIU Bus V Pri/Sec		Voltage														Elec		SC Output to SIU Bus		Out		2		2																4				SC Internal monitor of regulated voltage to SIU

				LAT VCHP Bus V Pri/Sec		Voltage														Elec		SC Output to VCHP Bus		Out		2		2																4				SC Internal monitor of regulated voltage to VCHP

				Spare Voltage Channels		Voltage																				18		18																36

				Spare Temp. Channels		Thermal		Thermistor																		8		8																16

				Total																						96		96		157		157		640		57		57		203		309		1772

				For Thermistors, zero power resistance @25 C is 30000 ohms

				Test Plug is for fly-away instrumentation (used only for ground test but not removed for flight)

				Light green shading indicates LAT-relevent monitoring performed internally by the spacecraft.

				All voltages are 0-5V or 0-x V, wait til SA suggests what is convenient for them.












