
April 18, 2007

To: Tom Brown, Mike Cole, Bob Ellis, Mike Viola, and Paul Fogarty
From: Wayne Reiersen

Subject: Sequence plan for field period assembly

We need a document that describes the sequence of operations needed for assembling field periods.  Viola will use this document as the basis for his cost and schedule estimate in the upcoming review.  Note that this sequence plan does NOT include development activities that are required prior to actual assembly of the first production units nor does it include interference checking between mating coils prior to actual assembly.  Interference checks for mating coils should be performed prior to the coil being required for assembly operations.  
Below is my first cut at a sequence plan for field period assembly.  It is imperative that all stakeholders are in agreement on the assembly sequence.  Please review it carefully and provide comments at your earliest convenience.  Eventually, Tom Brown will morph this document into a more detailed sequence plan for each station from which Viola will develop assembly procedures.

Station 1 – VVSA assembly

A sequence plan has already been developed for this station along with assembly procedures.
Station 2 – Assembly of modular coils into 3-packs
1. Install fixtures for holding coils and metrology equipment
	*

	Begin A1/B1/C1                

	1 


	*

	Pre-fit & install alignment tooling A1-A2                                    

	4 


	*

	Align A1-A2                                    

	2 


	*

	Install Nose shear

	10 


	*

	Install studs

	2 


	*

	Install shims

	5 


	*

	Measure and Drill Bushings

	2 


	*

	Install Bushings

	5 


	*

	Tension

	3 


	*

	Verify alignment A1-A2                                    

	2 


	*

	De Tension

	1 


	*

	Adjust Nose shear

	4 


	*

	Adjust shims

	3 


	*

	Adjust Bushings

	3 


	*

	Re Tension

	3 


	*

	Verify alignment A1-A2                                    

	2 



	


2. Pre-assemble A1-A2 a-e below should look like above
a. Position A1 on holding fixture
b. Align A2 to A1.  Use set screws for x-y positioning, shims for z positioning.

c. Measure gaps.  Install bushings for alignment pins (studs).

d. Install shims.  Check for adequate fit-up,

e. Tighten nuts 50% then 100%.  Check for adequate coil alignment and fit-up of shims.

f. Loosen studs.  Remove A2.
3. Assemble first half period (HP1) below should look like above
	 
	Pre-fit C1-C5                                    
	40 
	6/29/2007

	 
	Begin 3 pack A1/B1/C1   Install A1             
	3 
	8/8/2007

	 
	Fit A1-B1                                        
	50 
	8/11/2007

	 
	Fit B1-C1                                        
	50 
	9/30/2007

	 
	Verify Align Mod-Coils A1/B1/C1                
	5 
	11/19/2007

	 
	Pre-fit C2-C3       
	40 
	11/24/2007

	 
	Fit A2-B2                                        
	50 
	1/3/2008

	 
	Fit B2-C2                                        
	50 
	2/22/2008

	 
	Verify Align Mod-Coils A2/B2/C2                
	5 
	4/12/2008

	Station 2-Modular Coil Subassembly-FP#2
	 
	
	

	
	Assemble/Align Mod-Coils A3/B3/C3                
	100 
	8/31/2007

	 
	Pre-fit C6-C4                                    
	40 
	10/31/2007

	 
	Assemble/Align Mod-Coils A4/B4/C4                
	100 
	12/18/2007

	Station 2-Modular Coil Subassembly-FP#3
	 
	 
	 

	 
	Assemble/Align Mod-Coils A5/B5/C5                
	100 
	7/25/2007

	 
	Assemble/Align Mod-Coils A6/B6/C6                
	100 
	11/2/2007


a. Assemble A1-B1 
i. Align B1-A1. Use set screws for x-y positioning, shims for z positioning.
ii. Measure gaps.  Install bushings for alignment pins (studs).

iii. Install shims.  Check for adequate fit-up.

iv. Install studs and nuts.  Tighten nuts 50%.  Check for adequate coil alignment and fit-up of shims.

v. One hole at a time, remove nut and stud.  Measure hole ID.  Select bushing and check fit-up.  Remove bushing, replace stud, and check stud eccentricity.  Drill eccentric hole in bushing.  Install bushing.  Replace nut and tighten 50%.  Number of bushings to be installed is TBD.
vi. Tighten nuts 100%.  Re-verify adequate coil alignment and fit-up of shims.

b. Assemble C1-B1 per Step a above.  Not sure if this requires a change in the holding fixture.
c. Remove first half period (HP1) from holding fixture and stand upright.   May require accommodations under feet to stand upright.  

d. Re-tighten nuts prior to assembly on Station 3.
4. Assemble second half period (HP2) per Step 3 above.

5. Pre-assemble A3-A4 per Step 2 above.

6. Assemble third and fourth half periods (HP3 and HP4) per Step 3 above.

7. Pre-assemble A5-A6 per Step 2 above.

8. Assemble fifth and sixth half periods (HP5 and HP6) per Step 3 above.

	Station 3-Assemble Mod Coils and VVSA-FP#1
	 
	 

	
	Misc Hardware
	 

	 
	Procure and load test 3 legged actuator System
	4 

	 
	Procure, Fabricate and load test 3 legged actuator Lift Fixture
	8 

	 
	Begin Assembly of First Field Period Assy        
	2 

	 
	Install station 3 platforms  (8 required)
	4 

	 
	Install and align station 3 screens    
	5 

	 
	Test out station 3 equipment and procedures      
	4 

	 
	Assemble/Disassemble abc1-abc2 (stage 3 fixture) 
	15 

	 
	VV to MC turning fixt base;  metr check          
	3 

	 
	Attach local protective strips to VV&locate sens 
	2 

	 
	Mount MC on crane; perform metr checks           
	4 

	 
	Rotate right MC to stand-off position&chk        
	3 

	 
	Transfer load to sprt sys  and recheck position  
	3 

	 
	Move MC turning fixt; mount MC on crane          
	5 

	 
	Rotate left MC to stand-off position and check p 
	5 

	 
	Move left & right MC to final position & measure 
	6 

	 
	Pot 3 packs together                             
	10 

	 
	Bolt together at flange interface.               
	35 

	 
	Perform final metrology position check           
	2 

	 
	Remove temp interference strips&sensors          
	1 

	 
	Secure VV to MC's using temporary supports.      
	5 

	 
	Prepare Field Period for shipment                
	5 

	 
	Transfer completed assy to C-site test cell      
	2 

	Station 3-Assemble Mod Coils and VVSA-FP#2
	
	 

	 
	Assemble/Disassemble abc -abc4 (stage 3 fixture) 
	15 

	 
	Mount VV to MC turning fixt base;  metr check    
	3 

	 
	Attach local protective strips to VV&locate sens 
	2 

	 
	Mount MC on crane; perform metr checks           
	4 

	 
	Rotate right MC to stand-off position&chk        
	3 

	 
	Transfer load to  supt sys and recheck position  
	3 

	 
	Move MC turning fixt; mount MC on crane          
	5 

	 
	Rotate left MC to stand-off position and check p 
	5 

	 
	Move left & right MC to final position & measure 
	6 

	 
	Pot 3 packs together                             
	8 

	 
	Bolt together at flange interface.               
	30 

	 
	Perform final metrology position check           
	3 

	 
	Remove temp interference strips&sensors          
	1 

	 
	Secure VV to MC's using temporary supports.      
	5 

	 
	Prepare Field Period for shipment                
	5 

	 
	Transfer completed assy to C-site test cell      
	2 

	Station 3-Assemble Mod Coils and VVSA-FP#3
	
	 

	 
	Assemble/Disassemble abc -abc6 (Stage 3 fixture) 
	15 

	 
	Mount VV to MC turning fixt base;  metr check    
	3 

	 
	Attach local protective strips to VV&locate sens 
	2 

	 
	Mount MC on crane; perform metr checks           
	4 

	 
	Rotate right MC to stand-off position&chk        
	3 

	 
	Transfer load to supt sysand recheck position    
	3 

	 
	Move MC turning fixt; mount MC on crane          
	5 

	 
	Rotate left MC to stand-off position and check p 
	5 

	 
	Move left & right MC to final position & measure 
	6 

	 
	Pot 3 packs together                             
	8 

	 
	Bolt together at flange interface.               
	25 

	 
	Perform final metrology position check           
	3 

	 
	Remove temp interference strips&sensors          
	1 


Station 3 – Assembly of MC half periods over VVSA basically in agreement (use above language)
1. Assemble tooling and fixtures

a. Install rails and carriages on floor

b. Install VVSA supports

c. Install screens.  Check alignment.  Install traces on screens.

2. Pre-assemble HP1 and HP2

a. Install on carriages.  Move together and align.  

a. Tighten nuts 75%.  Check for adequate coil alignment and fit-up of shims.

b. Loosen nuts.  Remove nuts and studs.  Remove HP1 and HP2 from carriages.

3. Assemble HP1 and HP2 over VVSA
a. Install VVSA1 on VVSA supports

b. Attach SISSCO actuators to crane and HP1
c. Maneuver HP1 over VVSA1 into position

d. Remove load from crane using precision leveler.  Detach actuators from HP1.
e. Attach actuators to HP2.
f. Maneuver HP2 over VVSA1 into position.  Connect precision levelers to HP2.

g. Re-install alignment pins.  Align HP1 and HP2.  Check for adequate coil alignment and fit-up of shims.

h. Install studs and nuts.  Tighten nuts 75%.  Check for adequate coil alignment and fit-up of shims.

i. One hole at a time, remove nut and stud.  Measure hole ID.  Select bushing and check fit-up.  Remove bushing, replace stud, and check stud eccentricity.  Drill eccentric hole in bushing.  Install bushing.  Replace nut and tighten 75%.  Number of bushings to be installed is TBD.

j. Tighten nuts 100%.  Re-verify adequate coil alignment and fit-up of shims.
k. Remove SISSCO actuators from HP2.
4. Attach VVSA1 to modular coils

a. Mount VVSA1 to modular coils using vertical and lateral supports.  Not clear what supports are in play here.
b. Align VVSA1 to modular coils.  This is a trial alignment to ensure there are no problems.  Final alignment and scanning of the flanges will not be performed until after welding on Station 5 is completed because of distortion concerns.  Consider doing the flange measurements here so the spool pieces can be machined ahead of time.
c. Position VVSA1 for transport.  Install blocking as required to prevent any motion relative to the modular coils.

d. Prepare modular coils for transport.  Attach lifting fixture.  Not clear what is required here.  Presumably we need a lifting fixture.  Erik Perry is working on the transport problem.
e. Move FP1 out of Station 3 to staging area for transport.

5. Repeat Steps 2 and 3 for FP2 and FP3.

Cc: Dudek, Perry, Neilson, Strykowsky, Williams


