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1. Introduction/Objective
Pathfinding exercises are to be conducted at NRL’s environmental facility, building A59, to familiarize personnel with critical processes and equipment required to safely and effectively environmentally test the LAT at a later date.  The actual Test Stand and Test Stand Spreader Bars will be used in the pathfinding exercises, but the LAT, GPR, and 4x4 lift fixture will be simulated.

2. Acronyms

EMI

Electromagnetic Interference
GPR
Grid Perimeter Ring

GSE

Ground Support Equipment

HIB

Harness Interface Box

I&T

Integration and Test

LAT
Large Area Telescope

LCS

LAT Coordinate System

MGSE
Mechanical Ground Support Equipment
NRL
Naval Research Laboratory

RMB
Radiator Mount Bracket
SC

Spacecraft
SLAC
Stanford Linear Accelerator Center

STE

Specialized Test Equipment

TBD
To Be Determined

TBR
To Be Reviewed

TBW
To Be Worked

TIP

Test Interface Plate

3. Applicable Documents

Plan-level documents relevant to the LAT Environmental Test Sequence:

LAT-TD-00035
“LAT Coordinate and Numbering System”
LAT-SS-06640
“LAT Environmental Test MGSE/STE Requirements”
LAT-MD-02717
“LAT Environmental Test Sequence”

LAT-MD-02730
“LAT Performance and Operations Test Plan”

LAT-PS-06898
“LAT Environmental Test Implementation Plan”

LAT-SS-00895
“LAT Instrument Survey Plan”

LAT-MD-01196
“LAT Dynamics Test Plan”

LAT-MD-01600
“LAT Thermal Test Plan”

LAT-MD-00276
“LAT EMI/EMC Test Plan”

LAT-DS-06185
T-VAC Test Configuration Assy

LAT-DS-06186
Handling Configuration Assy

LAT-DS-06187
Horizontal Vibe Test Configuration Assy

LAT-DS-06188
Acoustic Test Configuration Assy

LAT-DS-06189
EMI/EMC Test Assy

LAT-DS-06190
Vertical Vibe Test Configuration Assy

LAT-DS-06204-02
Heater Cage Assembly

LAT-DS-06207-01
Radiator Strut Assembly

LAT-DS-06209-01
ACD Sink Plate Assembly
LAT-DS-06216-01
T-VAC +Z Space Craft Sink Plt.

LAT-DS-06217-01
T-VAC -Z Space Craft Sink Plt.

LAT-DS-06962-02
Test Stand Assembly

LAT-DS-07219-01
Test Stand Drawbar Assy

LAT-DS-07424-01
Acoustic Test Plate

LAT-DS-07425-01
Acoustic Test SC Top Deck Retainer Plate

LAT-DS-07582-01
Acoustic Test SC Top Deck Damper Plate

LAT-DS-07723-01
LAT Mockup

LAT-DS-07724-01
GPR Mockup

LAT-DS-07725-01
LAT & GPR Mockup Assy

4. Preparation

SLAC supplied equipment will be transported to the environmental test building and to the access door to the clean room area, where it will be off loaded by forklift and set in the clean room area under crane coverage.  NRL supplied forklifts and handling equipment will be available at the start of pathfinding.

All equipment shall be thoroughly cleaned as soon as uncrated and prior to putting them into the clean room tented area.  The Table below lists the environmental test equipment, the equipment supplier, and which test(s) it is used on.

4.1. Table 1.  Required Equipment

	Equipment
	Provider
	Vibe Test
	Acoustic
	EMI
	T-Vac

	Test Stand
	SLAC
	X
	X
	X
	X

	Test Stand Drawbar
	SLAC
	X
	X
	X
	

	LAT Mass Simulator
	SLAC
	
	X
	X
	X

	Spreader Bars
	SLAC
	
	
	
	X

	Shipping Container Lift Fixture (4x4 Lift Fixture)
	NRL
	X
	
	
	

	Mockup (vol):  GPR
	NRL
	X
	
	
	

	Mockup (vol)  LAT
	NRL
	X
	X
	X
	

	Forklift/Forklift
	NRL
	
	X
	X
	X

	Ramp for EMI
	NRL
	
	
	X
	

	Ramp for Acoustic
	NRL
	
	X
	
	

	TVAC table
	NRL
	
	
	
	X

	TVAC Trolley
	NRL
	
	
	
	X

	TVAC Chamber Walking Platforms
	NRL
	
	
	
	X

	Frames, Cal-Rod Heaters 
	NRL
	
	
	
	X

	ACD Sink Plates
	NRL
	
	
	
	X

	Support Frames, ACD Sink Plates
	NRL
	
	
	
	X

	Inclinometers; Applied TOMechanics #755-1172
	SLAC
	
	
	
	X

	Signal Conditioning Unit; Applied TOMechanics model 781
	SLAC
	
	
	
	X

	12v Power Supply
	NRL
	
	
	
	X

	Shock recorders
	NRL/SLAC
	X
	X
	X
	X

	Radiator Simulator
	NRL
	
	
	
	X

	Radiator Sink Plate
	NRL
	
	
	
	X

	Scissor Lift
	NRL
	
	
	
	X

	Equipment cart(s)/trailer(s)
	NRL
	X
	
	
	X

	Ballymore personnel platforms (2)
	NRL
	
	
	
	X

	Scaffolding/Work Platform(s) 3’x3’x2’tall
	NRL
	
	
	
	X

	4x4 furniture dollies (GPR)
	SLAC
	X
	
	
	


· 3/8” and ½” ratchet wrenches

· Assorted sockets for ratchet wrenches

· 6” and 9” socket extensions

· 1.5” combination wrench

· 3/8” Allen Wrench for MGSE Certified fasteners

· 3/8” Allen Driver with Torque Wrench interface

· 5/16” Allen Driver for 5/8” - 11UNC-2A Set Screws and for 3/8” Hoist Ring Swivel Eyes

· 5/8” Allen Drive for 5,000 lb rated swivel eyes

· 8 to 16 oz Ball Peen Hammer

· Torque Wrench #_____________; 10 to 150 in lbs, Calibration due Date _____________

· Torque Wrench #_____________; 20 to 100 ft lbs, Calibration due Date _____________

· Torque Wrench #_____________; 50 to 250 ft lbs, Calibration due Date _____________

4.2. Test Stand
The Test Stand consists of a base structure, 4 caster brackets and casters, 2 each Lower Extension Beams and Upper Extension Beams, and 2 Turnbuckle Assemblies.
1. Forklift Test Stand shipping crates from truck and set in building under crane coverage.

2. Remove fasteners and lift off top of shipping containers with a crane and appropriate rigging.
3. Attach 4 slings to the Test Stand either by choker method or via swivel eyes attached to the Extension Beam mounting pads.  All rigging hardware must have a minimum rating of 2500 pounds.
4. Unsecure Test Stand from crate and crane-lift out of crate and set on cribbing so the cribbing won’t interfere with installing the leveling feet, caster brackets, or casters.

5. Apply Braycoat 803RP vacuum grease to Leveling Feet threads and ball swivels.

6. Install Leveling Feet per LAT-DS-06962-02.

7. Attach caster brackets and casters per LAT-DS-06962-02.

8. Crane-lift Test Stand off cribbing and set on casters.
9. Remove the rigging from the Test Stand and set it aside.
10. Attach the drawbar to the –X end of the Test Stand with 12 each ½-13 UNC grade 8 bolts 1.75” long and torque to 75 ft-lbs lbs lubricated or 105 ft-lbs dry.

11. Uncrate Test Stand Assy parts from second shipping container, clean and set in clean room tent.  Use the Spreader Bars and shackles to lift the Extension Beams.  The second container should contain the Extension Beams, Turnbuckle Assemblies, Spreader Bars, and shackles.

5. Procedures
5.1. LAT Mass Simulator

The LAT mass simulator is a simple weldment that approximates the LAT mass of 6900 pounds at the LAT CG of 24” above the TIP interface.
1. Attach 4 each 5/8-11 UNC swivel eyes to the top of the mass simulator, and connect slings to the swivel eyes with shackles and the other end to the crane hook.  Shackles and slings must have a 4000 pound minimum load rating. 
2. Crane lift the LAT mass simulator and set it on the Test Stand in the proper orientation.  Just before touching down on the Test Stand line up the bolt holes and insert 4 each 3/8-24UNF-Grade 8 socket head cap screws in each quadrant until finger tight.
3. Set the LAT completely onto the Test Stand and torque the bolts to 36 ft-lbs lubricated or 50 ft-lbs dry using an alternating pattern.

5.2. Sine-Vibration
Purpose:  Check handling clearances (horizontal and height) in the room when positioning and lifting the LAT, GPR, and 4x4 Lift Fixture Mockup on the vibe test machine.

Refer to Table 1 for Sine-Vibe activities required equipment.

1. Transport the LAT and GPR mockups to the Vibe test room on Test Stand.
Note:  The LAT mockup fits over the LAT mass simulator and rests on the Test Stand TIP interface surfaces.
2. Transport 4x4 lift fixture simulator to Vibe test room.
3. Check vibe machine room for floor space to put the GPR/4x4 lift fixture/LAT mockup.

4. Crane-lift and attach 4x4 fixture to GPR mockup.  Test clearances to walls and ability to place hook over lift point.
Note:  There’s no Hydroset for this pathfind.

5. Crane-lift the mockup to the expander head.  Check for clearances during this operation.
6. Crane-lift mockup to Test Stand for vibe table reconfiguring.

7. Remove expander head, set on Ling 2022 (small) vibe table.

8. Reconfigure vibe for slip table ops.

9. Crane-lift the LAT mockup to slip table.  Check for clearances during this operation.
10. Crane-lift the LAT mockup and set it on the Test Stand.
11. Disconnect the 4x4 lift fixture simulator from the GPR mockup and set it aside.

12. Return to hi-bay.

5.3. EMI 

Purpose:  Verify moving the LAT to, into and out of, and positioning in the EMI chamber is doable, and identify any potential problem areas.  Also evaluate cable harness routing against the design.

Refer to Table 1 for EMI activities required equipment.

1. Hitch a forklift to the Test Stand and pull the Test Stand to the EMI chamber.  (Drawbar should be installed on –X side of stand.)

2. Install the EMI chamber entry ramps.

3. Push the Test Stand over the ramps and into the EMI chamber with the forklift.

4. Position Test Stand with Mass Simulator in the proper test orientation and check for cable and hose routing clearances.

5. Verify EGSE placement and clearance.

6. Verify antenna placement requirements.

7. Pull the Test Stand out of the chamber.

8. Tow the Test Stand to the clean room tented area.

5.4. Acoustic 

Purpose:  Verify moving the LAT into and out of, and positioning in the acoustic chamber is doable.

Refer to Table 1 for Acoustic activities required equipment.

1. Mount tow bar on +X side of Test Stand.

2. Move the Test Stand with mass simulator to the acoustic test room.

3. Install the acoustic chamber entry ramps

4. Push the Test Stand over the ramps and into the acoustic chamber with the forklift.

5. Position the Test Stand at the proper angle in the center of the chamber/room.

6. Pull the Test Stand with LAT simulator out of the acoustic chamber with the forklift.

5.5. TVAC
Purpose:  Demonstrate lifting the Test Stand and Mass Simulator Assy with two cranes, doing the pirouette, setting the Test Stand on the TVAC cart/table, and removing lifting and excess hardware not used in the TVAC chamber.  Check moving the test hardware to the TVAC chamber and installation in the chamber.  Check fit-up of chill plates, heaters, cable harness, etc.

Refer to Table 1 for TVAC activities required equipment.

1. Position the Test Stand so the long axis is aligned with the two crane hooks using a forklift.

2. Un-hitch the forklift and remove the drawbar.
3. Remove 8 each ½-NPT plugs from the Test Stand vent holes and 6 plugs from the Lower Extension beams vent holes.

4. Screw down leveling feet until the casters are just clear of the floor.  Attach a 250 pound minimum rated sling to the caster bracket swivel eye and to the crane hook, and remove caster brackets with casters.
5. Preset the extension beam leveling feet to 0.75” extended.

6. Attach the extension beams and Turnbuckle Assembly LAT-DS-06932, to the Test Stand per drawing LAT-DS-06962.

Note:  Use a crane and 1000 pound minimum rated rigging to handle the extension beams.

7. Move the TVAC cart and table to near the Test Stand and align it with the crane hooks.  The LAT +X side (upper extension beam end of Test Stand) should be aligned in the same direction as the chamber rail mating end of the TVAC Trolley.  Thereby putting the ACD end of the LAT into the chamber first.
8. Lower the two crane hooks and attach a Test Stand Spreader Bar to each hook with 8-ton minimum rated rigging.
9. Move the cranes over the Test Stand and attach one spreader to the Lower Extension beams and the other spreader bar to the Upper Extension beams with the 1” (8.5 ton) shackles provided and per LAT-DS-06962.
10. Attach tag lines to the Lower Extension beams.

11. Lift the Test Stand with both cranes simultaneously so it is clear of the floor.  

12. Continue raising the Upper extension beam end of the Test Stand until all the load is on the crane lifting the upper extension beams and no load is on the other crane.

13. Disconnect the spreader and rigging from the Lower extension beams.

14. Spin the Test Stand 180o and re-attach the spreader bar to the lower end of the Upper extension beams.

15. Lift the lower spreader bar until the extension beams are horizontal.

16. Continue lifting the Test Stand in the horizontal position until it is higher than the TVAC table.

17. Position the TVAC table/cart with attention to relative position of LAT +Z and the table/trolley tow bar.

18. Place Ballymore personnel platforms, scissor lift, and work platforms around TVAC cart as appropriate.

19. Gently lower the Test Stand onto the TVAC cart.

20. Remove spreader bars and turnbuckle assemblies.

21. Remove top extension beams.

22. Rough level the Test Stand so the LAT z-axis is horizontal using the leveling pads on the extension beams.

23. Mount heater cages and ACD sink plate assembly on Table.

24. Transfer north ancillary support table to TVAC chamber using 2nd trolley.

25. When the Test Stand is on the TVAC table, pull or push the TVAC cart to the TVAC chamber with a forklift.

26. Engage trolley rails with TVAC rails using manual labor.

27. Unlock table from trolley.

28. Winch table into test position in chamber.

29. Install south ancillary support table into TVAC chamber.

30. Add walkways around tables.

31. Verify Test Stand position and level the Test Stand so the LAT z-axis is horizontal +/-0.1o.

32. Check STE cable routing.

33. Reverse steps 1 thru 30 to remove the LAT from the TVAC cart and return it to the clean room tent.

